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ABSTRACT 

The purpose of the research reported in this thesis was exploratory: 

to identify prominent features beyond, but related to the processes of 

science teaching; defined as the context of science teaching. A pre

liminary study indicated a lack of consensus among teachers in reporting 

aspects of their context. After further consideration of theoretical 

issues, case studies using participant observation were carried out on 

science teachers in three Scottish secondary schools. Nearly five 

hundred hours were spent observing and interviewing science personnel. 

General descriptions of the three schools and their proximal 

environments indicated salient issues for teachers resulting from actions 

of senior school staff, pupil grouping, limited contact with non-science 

teachers, and inputs from outside the schools. 

An analysis of ways that science teachers worked together and the 

activities of technicians and promoted science teachers provided insights 

into the nature of science departments. They were used as part of the 

communicative and administrative framework in the schools, but science 

teaching itself was sub-contracted. Although there was some mutual support 

there was little collaboration on teaching tasks except where this was 

imposed. An important function of departments was to provide a suppor

tive framework for logistic puvposes. 

A description of day-to-day activities of science teachers revealed 

contextual features that impinged on lessons and lesson preparation. 



Two themes were posited as a way of generalizing about contextual 

effects: 'control' and 'uncertainty'. It was proposed that these 

phenomena pervaded all facets of the context and that they provided 

useful concepts for understanding teachers' patterns of thinking and 

action. 

Three orientations of the teachers in the case study schools were 

described: 'doing-a-basic-job', 'individualism' and 'presentism' and 

relationships were suggested between these orientations and experienced 

controls and uncertainties. 
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INTRODUCTION 

In making a contribution to the total field of research on science 

education, the course embarked upon in the present study is the 

relatively unusual one of attempting to investigate aspects of what 

shall be termed the "context" of science teaching. Whereas there have 

been a limited number of previous studies of this nature, particularly 

within school-wide, rather than subject-specific projects (Lyons, 1974, 

and Richardson, 1973, are considered to be examples), the focus here is 

in direct contrast to many studies in science education which have 

tended to be more concerned with aspects of the process of science 

teaching such as programmed and audio-tutorial approaches, inquiry 

techniques in the classroom and other pedagogical issues, with the 

evaluation of science teaching, or with the analysis and evaluation of 

curricula. A number of studies of these types is reviewed by Shulman 

and Tamir (1973). 

The main part of this introductory chapter is addressed to two 

aspects, both of which are fundamental to the design and execution of 

the research. Firstly, the meaning, in this study, of the "context" of 

science teaching. At this stage the emphasis will be more on a sensi

tizing conceptual definition with the term being considered in more 

depth in later chapters. Secondly, having provided a broad definition 

the next major task is to pose some basic research questions concerning 

the "context" and to justify these questions in the light of their 

significance to the processes of science teaching. 
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rfhe Meaning of "Context" 

In general usage, "context" is defined as the "associated 

surroundings" or the "setting" of some entity or some set of events 

(MacDonald, 1972 : 280). Making this more specific to science teaching, 

the "context" would be a set of phenomena outside of those of the 

processes of science teaching, but in some way connected with those 

processes. To be included as ]l3.rt of the "context" a phenomenon has to 

have some relationship with those entities or events which constitute 

the processes. These phenomena, the possible nature of which will be 

delineated and discussed in more detail below, could originate from 

physical objects or from social-psychological factors. Barlett and 

Hamilton's (1972 ) description of the "learning milieu" is considered 

to have some similarities to the term "context", being defined as an 

interacting network of "cultural, social, institutional and psycho-

logical variables" which "produce ••• a unique pattern of circumstances, 

pressures, customs, opinions and workstyles which suffuse ••• teaching 

and learning". 

In order to provide further clarification of the meaning of 

It context" and to set its limits more distinctly, it would be fruitful 

to give a brief outline, in very basic terms, of what is envisaged as 

science teaching. Science teaching is defined as three facets : 

1. Certain actions of teachers and their interactions with 
pupils during those regulated segments of time which are 
organizationally labelled as "science lessons" (or more 
specifically as biology, chemistry, physics, integrated 
science or non-certificate science lessonsl ). 

2. The actions of teachers and their interactions with other 
persons specifically in the planning of lessons. 

3. Actions and interactions involved with the evaluation of 
lessons. 

lAt the time of the study science teachers in Scotland were 
called upon to teach science to pupils in their 3rd and 4th year of 
secondary school for whom there was no intention of entry for public 
examinations. 
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It is recognised as problematic that in terms of teachers' mental 

activity, particularly outside science lessons, it may be difficult to 

articulate precise rules for the assignment of phenomena to the "context" 

category or to the "planning and evaluation of teaching" categories. 

However, it i:! possible to indicate some of the activities that might 

be undertaken in connection with each area : 

In planning and evaluating teachers may : (i) formulate lesson 

objectives and strategies (ii) obtain and compile relevant information 

(iii) make decisions on the use of materials and arrange for them to 

be available when required (iv) construct and process tests. During 

lesson times the relevant actions of teachers and pupils might include 

(i) various types of verbal communication, both oral and written and 

(ii) the observation and manipUlation of various materials. It is 

assumed that the ultimate outcome of a series of lessons is expected 

to be direct learning, by the pupils, of some aspect of science, 

"science" being a specified area of knowledge, skills and attitudes. 

Teachers and pupils have been identified as the actors in the 

process of science teaching, thus an exposition of the context must 

be drawn from their surroundings. It is proposed that these surroundings 

be considered to be composed of a number of features which somehow 

impinge on the actors. It must be seen as problematic at the outset as 

to whether or not the actors (a) perceive these features (b) make sense 

of such features (c) become oriented to them, or (d) make use of them. 

It must also be seen as problematic whether classes of features or 

whether complexes of features from various classes can be identified. 
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The possibility arises that some of the features, either through 

their perception, interpretation, orientation and use by science 

teachers and pupils, or in some other way, can be shown to be consis

tently related to certain of those activities that have been identified 

as science teaching. If a feature or set of features is a 'circumstance', 

then what is being proposed as a possibility is that for particular 

'circumstances' particular types of action may be more likely. 

Determining the scope and nature of potential features which can con

stitute the context of science teaching and establishing to what extent 

and in what manner they affect, or are affected by science teaching, 

are fundamental problems of this study. 

As part of the 'scene setting' it would be useful to give some 

indication of factors which, from previous experience, can be deemed 

to have the propensity for being significant features of science 

teaching contexts. This is without any assumption being made that 

such factors ~ have some effect or that the actors .would necessarily 

categorize them as they have been categorized here. The most obvious 

features, to the outside observer at least, would be the physical 

surroundings, consisting of locations and movable physical obj ects in 

those locations. Science teaching often takes place in specially 

furnished rooms called 'laboratories' and with specially constructed 

'apparatus'. There is also the physical structure called the school, 

and its proximal environment. Finally, each of the actors lives an 

out-of-school life within his own particular physical environment. 

The second major set of potential features consists of the 

activities of perspns situated in the various locations. In effect 

these will consist of thin~s done individually or in groups, and such 

persons may be categorized into a number of divisions which mayor may 
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not correspond to distinct behaviour patterns. The divisions may 

include : those outside the school such as politicians, parents, 

educational researchers and educational administrators; those in 

senior positions in schools and in promoted science posts; and those 

in teaching or auxillary posts or as pupils in schools. Examples of 

possible contextual features resulting from agglomerations of 

behaviours of groups of persons might be agreed ways of ~orking among 

a group of science teachers, explicit school rules and parental 

expectations. Whereas the 'material' features and the 'activity' 

features have been separated, there is the possibility of a complex 

interplay between them. For example, it could be seen that if a 

feature such as 'the science department' was mooted it might have 

material as well as activity components. 

Limitation to Teacher Actors 

The context has been defined as the complex of features which 

affects the activities of the actors engaged in the processes called 

science teaching. Before stating the rationale for the study, and 

some research questions, there will be a brief digression to justify 

limiting the focus to science teachers only. The following are the 

major reasons for this decision : 

1. It is the teachers who are considered to play the crucial 
role in the science teaching process. It is they who are 
the ultimate link between the disciplines of science and 
the pupil. It is teachers who come with the intention 
that a lesson period will be occupied in some particular 
way and it is the teachers who have the final say in 
whether or not to utilize a resource. 

2. Although the precise nature of teachers' responsibilities 
in their own or others' eyes is rarely made explicit, there 
is a widespread presumption that it is teachers who hold 
the responsibility for classroom activity being such as to 
induce learning. 
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3. It is through teachers that any change in science teaching 
must be affected. Thus the responses of teachers are the 
key factors in determining whether educational reform actually 
takes place. In a similar sense it has been noted that 
teachers always lie between the educational administrator and 
the focus of the latter's goals (Gregg, 1957). 

4. It has been suggested, and is reiterated here, that often 
far more is known about pupils and aspects of the education 
system than is known about teachers (Grace 1972; Morrison 
and McIntyre, 1973). 

This decision implies that pupil-learning outcomes are not being 

used as a referent. Whereas it would be widely agreed that the primary 

function of the secondary school centres around the development of the 

pupils, and undoubtedly the perspective of the pupils is a very 

important vantage point from which to view the system, there are 

serious problems for the present study in the use of pupil outcomes as 

direct correlates of contextual features. For a number of reasons, 

including pragmatic ones such as the time available and the possible 

difficulty of collecting data from teachers and pupils in the same 

institution, it was not considered a ppropriate to consider both sets of 

actors. 

Concentration only on teachers is clearly a limitation, 

particularly on the establishment of the educational value of contextual 

stUdies where a relationship to pupil outcomes is very important. 

Littl e more can be done at this point than to make the assumption that 

situations in which teachers feel they are able to teach competently, 

in which they feel interested in and enthusiastic about their teaching, 

and in which they feel secure would seem to be more likely to lead to 

appropriate classroom behaviour and higher levels of pupil attainment 

and interest than situations where teachers felt inadequate, uninterested 

and insecure. 
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v.Jhat is considered important at this stage concerning the pupils' 

context is the extent to which that context is also part of the teachers' 

context. Teachers' knowledge of the pupils' context would seem to be 

relevant in so far as it constrains or informs the ways in which they 

plan and implement their own and their pupils' activities. Two further 

limitations will be noted as these have an important bearing on the 

present study. Firstly, the definition of the "context" of science 

teaching has deliberately been limited to those situational variables 

which are external to any particular science teacher. Thus in this 

study the attributes of the science teachers, their personality 

characteristics, and other features of this nature will not form part 

of the discussion of the context although it is realized that a 

comprehensive examination of the context of science teaching must 

include these aspects. Secondly, it is important to note that the 

research was carried out in Scotland. The Scottish education system 

has features which distinguish it from other systems, particularly 

that of England and i-lales. For example, the Scottish system tends to 

be somewhat more centralized in terms of administration and planning 

and for the most part schools use one board for public examinations 

(the Scottish Certificate of Education Examination Board). A further 

example, and an important one for this study, is that separate subject 

departments in science (physics, chemistry and biology) each have their 

own headl , but there tends to be no official overall head of science. 

Rationale for a Study of the Context of Science Teaching 

It appears evident that those engaged in science education 

generally assume that the conditions under which teaching takes place 

~ important since certain facilities are deliberately provided and 

certain actions taken with the intention of influencing science teaching. 

IActually termed principal teacher of biology, physics or chemistry. 
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Walker (1974 : 20) has expressed the viewpoint that: "vlhat happens 

outside the classroom does have effects that can be located and 

recognized in what happens inside". Possibilities of effects on 

teachers and the teaching - learning process (Rayder and Body, 1975) 

and of problems for "professional teaching" (Morrison and McIntyre, 1973) 

arising from contexts, have been noted. Rayder and Body (~:26) note 

that, "Little is known about the extent or the type of i~fluence of 

specific variables", and quote Dreeben (1973) in support: "The study 

of the impact of the environment, both within school systems and from 

the external community on the work of teachers has barely begun" (see 

also Bussis, et. al., 1976). 

Although it is not the researcher's immediate aim to improve 

and develop science teaching, and although the benefits of the study 

in that direction may not be immediately apparent, the researcher does 

perceive this function as forming a backdrop to the research. It is 

hoped that the insights generated might at least form part of the 

reference base for later innovation on the assumption that science 

teaching is dynamic and can always be improved and that if it is going 

to be improved the context must form a part of the considerations. 

There follows brief elaboration on five particular, selected 

reasons why it may be important to understand the impact of the context 

on science teaching : 

1. Because it is important to have some understanding of whether 
identifiable contextual features, or changes in contextual 
features, can be related to the role behaviour and general 
attitudes of science teachers. Such information could be 
useful to administrators and teacher trainers and, as 
Dunham (1976) has suggested, to teachers themselves. He says 
that if teachers are able to comprehend what is happening to 
themselves and can identify, and perhaps antici?ate, 
difficulties and ~iscuss them objectively, then problems of 
coping can possiol y be reducedl • 

l,rhe notions of 'role', 'coping' and 'attitudes' are developed in 
Chapt ers 2 and 3. 
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2. Because it would be valuable to determine whether a dee p 
knowledge of contextual features can lead to better decision 
making and a more appropriate setting of priorities where 
resources are limited, as well as improvements in other 
aspects of administration. Some knowledge of contextual 
effects might also lead to better predictions of teachers' 
behaviour; for example, when new curricula are to be intro
duced. 

3. Because it is hoped that a greater knowledge of the science 
teachers' context would lead to more concern for realism 
on the part of teacher trainers, researchers and innovators 
when a ppraising the work and conditions facing , teachers and 
when formulating proposals and expectations for teachers. 
The outcome might be teachers who are better prepared to 
embark on a teaching career and,if the centre-periphery model 
of curriculum development is retained, new curricula may have 
more likelihood of implementation and less chance of dis
torting modification. Berlack and Berlack (1977 : 578) feel 
that it is an error to assume that educational programmes 
"can be fully prescribed and defined apart from the context". 

4. Because many changes have taken place within the field of 
science education in the last two decades and it is quite 
possible that, if the context is assumed to have some 
importance, these have already:had some effects on the 
context, but yet have not necessarily been examined from 
that perspective. This would include the introduction of 
new promoted posts in schools, new curricula, comprehensivi
zation and mixed-ability classes. 

5. Because there has been considerable development in the 
theories and practices in s pheres outside the education 
system, in areas such as administrative theory, organization 
theory and theories of communication. It is important to 
ask whether, or in '\-That respects, it is reasonable to a pply 
theories and practices developed in these other contexts. 

The study must, of necessity, be an exploratory one at this stage 

and thus may be said to embrace three purposes noted by Katz (1953 : 75): 

To discover significant variables in the field situation, to 
discover relations among variables, and to lay ground'\-Tork for 
later, more systematic and rigorous testing of hypotheses. 

Research Questions 

Having given, in brief outline, a general definition of the 

context of science teaching and suggestions of the potential sources 

and nature of the features~ which could constitute that context, thirdly, 

having decided to focus on science teachers and fourthly, having 
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provided several points as a rationale for the study, a number of 

questions can now be raised, both general and methodological. 

1. Hhat are the prominent features that form parts of the 
context of science teaching for science teachers? 

2. Can contextual features for science teachers be described 
in a manner which is generalizable and valid? 

3. From whose perspective is the context to be viewed, the 
science teachers themselves or some outside observer 
(assuming these perspectives are in some way diff erent)? 

There are fundamental problems in questions two and three. For 

example, is the context to be viewed from a realist perspective, as 

an objective reality independent of individual teachers' perceptions 

and interpretations, or from an idealist perspective, as having reality 

only for the people involved? If the latter is the case then does 

each individual have a different reality? Hhichever of these 

positions is adopted there remains the problem of how the researcher is 

to identify the reality. For example, if the idealist perspective is 

taken, then is the researcher to restrict his understanding of an 

individual's context to that individual's conscious articulation of 

"That that context is like? 

Three further questions concern aspects that might be related 

to features of the context : 

4. Are there variations in the actions of teachers that appear 
to be related to variations in the features of their context 
of science teaching? 

5. What are the implications of the features of the context of 
science teaching, and related actions, for the way that 
teachers' commitments and beliefs underly the way that they 
organize and conduct their classrooms and their preparation 
and evaluation? 

6. Do science teachers attempt to control and manipulate their 
own contexts and the contexts of others? 
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Finally a question concerning theories from outside the education 

system : 

7. From a general survey of the theories of administration, 
organization and so on outside the field of education, what 
aspects a ppear to be useful for the conceptualization and 
examination of the context of science teaching? 

This final question is important because it a ppears to have been 

assumed (for example, in Curriculum Paper 7, S. E.D., 1969) that an 

application of principles from outside education is possible. This may 

be a reference to the adoption of tried ' practice' rather than 

theoretical ~rinciples. There has been a feeling that many management 

models and concepts have been unwisely borrowed from industrial 

contexts. The fear has also been expressed that educationalists could 

find themselves under the control of experts in industrial s pecialisms, 

such as systems analysts, who do not have educational expertise, if 

they do not take the initiative in examining such principles and 

using them where it is valuable to do so. 

From these seven broad questions any number of more precise 

questions could be developed and the initial strategy was, in fact, 

to pose some of these more specific questions for investigation. This 

forms the basis of the preliminary study in Chapter Four. 

The structure of the Remainder of the Study 

Chapters 2 and 3 consist of a review of selected literature from 

the field of education, pertaining to contextual effects on teachers. 

In these chapters limited consideration is given to the possibility of 

applying the concepts and theories of other disciplines from outside the 

education sphere to a study of the context of science teaching. The 

latter represents an att empt to initiate a response to question (7) 

above, though since this is not the central function of the study it has 

not been considered in detail. 
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Chapter 4 consists of a description of a preliminary study using 

attitude scales and checklists completed by a sample of science 

teachers. Subsequent to the description of that study an alternative 

methodology is suggested. Justification for this methodology, and an 

outline of the procedures actually used, is given in Chapter 5. The 

main outcome of the earlier part of Chapter 5 is a decision to carry 

out a participant observation study in three case study schools and 

the three following chapters constitute a detailed description of the 

observations in these schools. 

Chapters 9 and 10 concern an analysis of the case study data 

based on certain selected themes and the Conclusion then follows. 



CHAPTER 2 

REVIEW OF LITERATURE PERTAINING TO THE CONTEXT 
OF SCIENCE TEACHING: 

1. ORGANIZATIONAL SETTINGS AND TEACHERS' ROLES 

The aim in this chapte~ and the next, is to present a broad view 

of a sample of available literature, pertinent to the study. In line 

with the exploratory nature of the work, an attempt is made to identify 

significant issues that can lead to insights into the nature and effects 

of the context, rather than to provide either a fully comprehensive 

review or a critique of the writings cited. An analysis in depth would 

involve the inclusion of many minor qualifications which might damage 

the coherence of the main emergent ideas. As a first step, in order to 

accomplish the not inconsiderable tasks of selecting and organizing the 

material, it was necessary to establish some basic preference criteria 

and to devise a framework for presentation. Notes on these aspects 

constitute the first section of the chapter. 

Selecting the Literature 

It was indicated in the Introduction that there were two possible 

sources of concepts, theories and opinions on contextual features : one 

that derives from within the education sphere and the other from out-

side it. The two sets of literature are distinguished by one being 

specifically about teachers and schools, and the other being about 

incumbents of other organizations. Both were potentially very large 

sources of data, consequently, some consideration had to be given to 

the establishment of criteria of relevance and, particularly in the case 

of literature from outside education, to the validity of its transferance 

to the educational setting. 
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A very specific criterkmfor the inclusion of material about schools 

and teachers was derived from the major focus of the thesis : that the 

chosen writings should be ones in which efforts had been made to link 

what appeared to be contextual aspects with other variables concerning 

practising science teachers at the secondary level. The ideal study, for 

the purposes of this research, would have been one in which the main 

concern was the context of science teaching for Scottish secondary 

school science teachers. However, studies directly concerning such 

science teachers are relatively few and other writings had, perforce, to 

be included where teachers in general were the focus, or where the focus 

was on science teachers operating at some other level or in some other 

country. Thus the researcher firstly sought materials about teachers 

and secondly sought indications in those materials of factors that might 

affect how teachers taught or affect how they thought about their teaching. 

The range of material available from outside the field of education 

was potentially much greater and so the initial criteria for deciding on 

which material even to look at had to be much more stringent. The final 

choice was delayed until the researcher had some notion of ideas that 

seemed to be emerging from the education literature because the initial 

criterian~ to be that the: information from outside the education litera

ture must enhance what was emerging from the education literature by 

being a source of definitions of concepts used by writers in the 

education sphere, and must provide new insights on interaction effects 

between the science teacher and his context. The next criterion was that 

the 'borrowed' ideas had to be applicable to the educational sphere. To 

provide an example of this, it did not appear that it was viable to 

apply measures of productivity to teachers in the way that they can be 

applied to certain workers in industry, thus items that related 
, ~ . 

supposedly contextual features to productivity in industry would not 
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have been immediately relevant. The final criterion, and one which could 

be a pplied at a more early stage, was that the material had to be about 

individuals or groups within organizations, rather than about organi-

zation-wide effects. For example, such aspects as 'organizational 

structure' and 'inter-organizational conflict', two themes prevalent in 

organization theory, would have only been relevant inasmuch as they had 

been related to effects on certain members of an organization, rather 

than as gross effects in themselvesl • 

It is important to note two general features of the materials 

located in the education sphere. Firstly, it was rare to find studies 

that reported teachers' own perceptions of how factors in their 

immmediate environment affected them. On the whole, the works cited 

consist of the opinions of writers on education, informed by their own 

experience, of possible effects of various features such as the nature and 

needs of society or the system of public examinations. Thus in many cases 

the literature concerns speculation by persons other than serving science 

teachers, so that due caution has to be exercised with regard to the 

statements that are used. Generalization to Scottish science teachers 

lIt was not considered part of the general scope of this study to 
examine the question of the application of ideas from outside the edu
cation sphere in detail. The valid utilization of concepts and theories 
from other spheres for understanding teachers in organizations could be 
discussed with regard to a number of aspects, including the following: 
the implications, for members, of the purpose for which the organization is 
set up (it may be more fitting to draw upon documented contextual effects 
on persons in "service" organizations rather than on those in "profit 
making" organizations - these are among the distinctions made by such 
writers as Blau and Scott, 1963); the effects of different hierarchical 
arrangements on members (Smith, 1979, found that Scottish secondary 
schools had relatively "flat" hierarchies); the effects of ways in 
which organizations are divided into departments (schools have subject 
departments without full-time managers and links between departments 
seem to be less vital than in other organizations); the need to procure 
resources and the possibility of exercising control on the quality of 
inputs (in general, individual schools have not had to procure resources 
to the extent that business organizations have, though this has become 
slightly less true since the stu~y was undertaken; also, in general, 
schools cannot exercise control over the quality of their main 
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is very tentative and in no way is it being suggested that what is 

being projected is some kind of average science teacher. 

The second general feature which pervades much of the literature 

located, both inside and outside the field of education, has been its 

general perspective, which can be characterized by the term 'structural 

functionalist'. Silverman (1970) has indicated that this model is 

predicated on the needs and functions of total organizations and how 

the parts may be related to the whole, in order to show how various 

social phenomena may fulfill some wider purpose relat ed to the 

stability of that organization, the main concern being equilibrium as a 

result of reaction to environmental change. There is even a tendency 

to reify; that is, to attribute the power of thought and action, and 

even an almost organic nature, to organizations. This commitment to 

functions, rather than to the consequences for individuals, is evident 

in such matters as the almost total concentration in writ ings on science 

departments on listing duties that should be carried out by heads of 

departments rather than considering the phenomenon of the department 

from the perspective of all its members. Headmasters have a l so been 

examined in a simil ar way. 

Functionalist approaches have also been cri ticised for having an 

inputs-pupils ) ; the nature of the 'materials' with which the members 
of the organization have to deal (the 'materials' of the school-the 
pupils- can interact with the teachers, in some organizations the materials 
are inert ) ; the degree of professionalization of members and the extent to 
which they are controlled and supervised (teachers work for much of their 
time out of contact with other members); and the nature , of the organiza
tion's "outputs" (the teachers' outputs are not often readily identifiable 
to him or his organization and the consequences of pedagogical errors may 
be long delayed or may never come to light ( Musgrove, 1971), although 
there are moves to make teachers more accountable). Attempting to utilize 
ideas from fields outside the education system is not new, and thought 
provoking analogies and questions can be stimulated, but wholesale and 
direct applications of analyses -that have been carried out in such fields 
could be misconceived. 
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implicit consensus view. In the case of teachers it seems to have been 

a frequent assumption in the literature that teachers will, given a 

particular situation, act similarly, and that there will be some 

"rationality of action" relating means to ends (Bruyn, 1966 ) . While 

noting that much of the literature seems to be characterized by these 

features, there is much of value to be gained from issues that are 

raised therein, particularly in a heuristic sense. 

Conceptualizing the context and its influence 

Having made the selection of material according to the stated 

criteria, it appeared that there were at least two major ways in which 

it could be classified: according to the apparent source of contextual 

features, or according to ways in Hhich the context may impinge upon 

teachers. Each of the two types of classification will now be outlined 

with a view to seeking ways of conceptualizing the context and its 

influence, and of organizing the report of the literature. 

Classification according to source 

In a classification according to source, contextual features could 

be seen as emanating from the following areas 

A. From society in general outside the education system. 

B. From the education system outside the school. 

C. From within a particular school but outside the science 
department. 

D. From the science department outside a particular teacher's 
classroom. 

E. From within a particular teacher's classroom. 

These areas, which may be seen as levels of successive embedding, are 

arranged for convenience, rather than being proposed as theoretical 

groupings and they are not assumed ~ priori to correspond to how 

teachers, or others, would categorize contextual features. On the other 
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hand, this grouping is not original, it corresponds closely to divisions 

used by other writers (for example, Hoyle, 1969, and Morrison and McIntyre, 

1973) . 

A. Societal Level. By 'societal level' is meant that somewhat nebulous 

area, considered to be beyond the education system, and pertaining to 

the total group making up a nation, or of subgroups within that nation. 

Distinct groups or institutions in society are sometimes singled out for 

study such as parents (for example, Musgrove and Taylor, 1969), and much 

research work has concentrated on aspects of the social community and 

the relative social backgrounds of pupils and teachers (Baron and 

Tropp, 1961). Morrison and McIntyre (1973 : 98) state that: " t/lany 

aspects of a teacher's role are shaped by the society or the community 

in which he works". By way of exemplification they contrast the single 

teacher in a small rural community with a teacher in a large city school. 

Charters ' (1963) surmises that the teacher's participation in other 

systems of social relations within the society exposes him to patterns 

of influence which must shape his performance as a teacher. Among the 

'forces' identified by Charters at the gross societal level are : major 

philosophical movements, child training practices, urbanization and 

industrialization, economic and social crises, and technological develop-

ments. Hoyle (1969) mentions language, customs, beliefs, literature and 

folklore. Eggleston (1977) suggests factors in the local community; 

these include : the level of health, the standard of the social services, 

the degree of unemployment, and the allocation of resources for education. 

Such mundane aspects as the efficiency of the local bus company may be 

important (Bates, et. al., 1974). 
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B. At the level of the total education system. Existing outside any 

particular school is a complex of persons and institutions consisting 

of other schools, administrative centres, teachers' organizations and 

so on. In some way all of the persons staffing or connected with these 

institutions are directly concerned with the 'business' of education 

and in entirety : will be referred to as the 'total education system'. 

Whereas it is relatively difficult to pinpoint distinct groups when 

considering the wider society outside the education system, delineating 

the latter appears to be more straightforward, because persons in this 

group can be categorized as those who are professionally employed in, 

or elected to posts which have quite definite labels and which, to 

some degree, may be assumed to be associated with reasonably consistent 

ranges of duties. Thus, by 'education system' here will be meant the 

sum of persons holding the following posts : 

(a) Educational administrators outside schools. 

(b) Curriculum and materials developers and text book writers. 

(c) Inspectors and advisers, and persons at various centres 
including the Scottish Schools Science Equipment Research 
Centre. 

(d) Others professionally engaged in education outside schools, 
including educational researchers and writers on education. 

(e) Scottish Certificate of Education Examination Board (SCEEB) 
members. 

(f) Members of ad hoc and statutory committees dealing with 
education matters. 

(g) Teachers' association and union executives. 

(h) Teachers and lecturers at other levels, primary and tertiary, 
including lecturers in college of education and universities. 

(i) Teachers, both science and non-science, in secondary schools 
other than the one in which a particular science teacher is 
located. 

Some persons may hold posts in more than one area but may be more 'visible' 

to science teachers as incumbents of a particular post. 
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C. At the level of the school. Taking any given school as an entity 

there are a group of factors which can be di~tilled out at the total 

school level (with science personnel and science classrooms being 

partitioned out as subsequent categories). These include patterns of 

authority, "organizational climate" (Finlayson, 1975), role features 

of school executives (for example, Peters, 1976) and general staff 

relations within the school (for example, Richardson, 1973). In 

moving from the societal and education system levels to the school 

level, the focus also changes from areas of context that may impinge on 

the teacher through contacts which are somewhat haphazard, to an area 

that incorporates the institution in which the teacher is present for 

substantial periods of time (what Barker (1968) calls an "environmental 

unit"). The regularity of the teacher's presence suggests that not only 

might the actions of persons that constitute 'the school' be more sig

nificant as contextual features, since all are apparently cloistered 

together to some degree and must share resources, but also that the 

physical structure in which the activities take place may assume some 

importance (for example, see Musgrove, 1971). 

D. At the subject department level. There is no doubt that in terms 

of an organizational structure, on paper at least, science teachers in 

Scotland are grouped into departments. According to the structure of 

promoted posts (S.E.D., 1971) certain teachers are given special 

allowances and the designations "principal teacher" or "assistant 

principal teacher" and are responsible in certain ways, for the work 

of those departments. Consequently, it is felt reasonable, and indeed 

important, to examine science departments as a distinct part of the 

school. For the purposes of this study, science department related 

facets will include certain behaviours of persons in promoted posts in 

science, both principal and assistant principal teachers, and of persons 
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in auxilliary posts, usually designated laboratory assistants or 

technicians. Certain behavioulSof the whole group of science teachers 

in a school affecting the individual are also considered relevant. 

Lastly, there will be resource considerations and architectural 

features relating to departments. Richardson (1973) has noted that a 

department does not involve an identifiable group of pupils and has 

also raised the problem of teachers who may belong to more than one 

department (science and non-science). The concern here, though,is 

mainly with 'traditional' science departments, in other words groups 

of physics, chemistry and biology teachers. 

E. The Classroom Level. The classroom level has been included because 

it is apparent that there are certain phenomena that have been seen as 

relatively constant features of classroom life. This aspect has been 

referred to as the "technology" of teaching (Westbury, 1973)1. This 

"technology" includes the tendency, in non-practical situations for 

the pupils usually to be seated and the teacher to be mobile, the 

tendency for class activities to be presented in blocks (or topics) and 

for pupils to be tested periodically (with the testing being norm 

referenced rather than pupils all being expected to master the entire 

contents of every topic). Westbury (1973) has mentioned the inevita

bility of the group of pupils having a range of abilit~varying 

enthusiasm, and different levels of readiness for learning the topic 

at hand and varying willingness to attend there and then to that topic. 

lCompare the concept "Socio-technica1 system" (Silverman, 1970). 
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Classification according to ways of impingement. 

The second classification is according to ways in which the context 

may impinge upon teachers. As with the 'source' categorization, this 

was derived heuristically from an overview of the literature. The 

aspects appeared to fall into two main categories : A. Impingement on 

the teacher's role and B. Impingements on the teacher's orientations. 

A. Impingements on the Teacher's Role. There are a number of features 

which can be summarized as the .'role' of the science teacher, the 

things that science teachers COUld, should, or are observed actually to 

do. The concept 'role' is a very complex one (Hoyle, 1969), and is 

discussed in more detail later (p. 23), but meanwhile, a definition 

provided by Morrison and McIntyre (1973 : 33) as "appropriate patterns 

of behaviour" of the teacher is accepted. Facets of the teacher's 

role include scope (that is, the range of activities in which he might 

engage), the manner in which the activities are carried out, incompatible 

expectations or "role conflict", and support from others for carrying 

out the role. In addition there are questions of power and autonomy 

that relate to the teacher's role. The context of science teaching 

could be considered in terms of effects on these various aspects. 

B. Impingements on the Teacher's Orientations. This second category 

concerns various affective aspects. These include one set of ideals 

including the orientation of the teacher to his specialism, his 

service orientation, his identity with groups with which he works, 

and his commitment to teaching. This set of ideals form a large part 

of what is often referred to as a 'professional' orientation. Affective 

aspects also include an area which will be termed 'satisfaction'. Again, 

details from the literature that relate to the affects of the context 

on these aspects could be brought together. 
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Organizing the Literature 

Two broad category systems have been outlined, and both provide 

ways of organizing the literature. Having considered both approaches it 

was decided to base the review mainly on the latter, with the 

remainder of Chapter 2 consisting of writings pertaining to the 

teachers' roles and Chapter 3 being focussed on affective aspects. A 

review based more on the first method of classification was found to 

involve some degree of repetition and the source of some effects was 

not always clear. Nevertheless, it was found to be convenient to 

utilize the society, education system, school, department, classroom 

progression when presenting material within the 'effect' categories. 

The next section of the chapter consists of an outline of aspects of 

role theory, and this is followed by a discussion of contextual effects 

on aspects of the teacher's role. 

Some Aspects of Role Theory 

In turning to the role of the teacher it is essential that prior 

consideration be given to certain terms. The concept "role" has been 

seen as a promising one, not only as a "building block of social 

systems", but a "summation of the requirements with which the system 

confronts the individual member" (Katz and Kahn, 1966 : 171). However, 

the same writers report that some persons have been disenchanted by the 

lack of research fulfillment of the concept (Ibid.). Sarbin and Allen 

(1968) also feel that role concepts have "demonstrated utility", but 

they also state that "certain vagaries seem to surround the central 

term ~'. This is seen as partly a common outcome of the implications 

of using a metaphor, in this case a dramaturgical one, when perhaps not 

all facets of ~ in its dramatical sense may be isometric with factors 

in the situation to which it is transferred. 



Definitions of "role" and related role concepts have been numerous, 

and they have represented "different disciplines, different points of 

view within a single discipline, and, in some cases, different formu-

lations of an individual author" (Gross, ~. ~., 1958 : 11 ) . In spite 

of this multiplicity of definitions, there remains a concern that they 

have not been "adequately operational". The statement by Gross and his 

colleagues (1958) that "frequently in the literature the concept is 

used without any attempt on the part of the writer to define on delimit 

the concept" is still true today, as well as writers' apparent as sump-

tions that both they and the readers "will achieve an immediate com-

patible consensus" (Ibid. : 4). The word "role" is bandied about in 

some quarters, educational administration being one, with apparently 

little concern in some cases for its conceptual clarity. 

It is not intended here to attempt an extensive review of the 

various meanings that have been ascribed to the term role, these have 

been numerous and not often convergent. The procedure will be to draw 

upon selected authors in order to state definitions of the terms that 

will be used in the later discussion. 

Role Expectations. Sarbin and Allen (1968 ; 497) define role expecta-

tions as "comprised of rights and privileges, the duties and obligations, 

of any occupant of a social position in relation to persons occupying 

other positions in the social structure". It may also be presumed that 

there are certain actions or qualities which may definitely not be -
expected from persons with particular roles. The same authors go on to 

state that the actual nature of the role expectations may differ in 

content and structure as a function of the stand point of the person 

assessing them. However, using the contrasting examples of teacher and 
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truck driver they add that even though there will be diverse expectations 

for one role,such expectations are still likely to be patterned into a 

meaningful cluster so that these roles can be distinguished. 

The role expectations can be held by the role incumbent himself or 

by relevant other persons in complimentary roles. The role incumbent 

will have his own conceptions of his rights (role expectations for other 

persons) and duties (estimates of what others want). Katz and Kahn (1966) 

state that other persons develop beliefs and attitudes about what the role 

incumbent should or should not do as a result of his position because 

they have some stake in his performance, and the way he enacts his role 

depends to some extent on the way others enact theirs. Lupton (1971) 

says that role expectations tend to a stable equilibrium, whereas Gross 

~. 21. (1958) say that they can be quite variable for some roles. An 

important question is whether incumbents perceive stable role expectations. 

Sarbin and Allen (1968) have enumerated certain dimensions of role 

expectations : 

1. Generality and specificity. In highly bureaucratic organizations 
required behaviour is specified precisely, including how and 
where it is to be performed, and the exact penalties if this is 
not done. At the other extreme, only very broad outlines are 
given,with much discretion being left to the role incumbent. 

2. Scope or extensiveness. The role expectations may cover only 
a small part of the person's life or a very large part. 

3. Breadth of sanctions. Sanctions may apply to only a narrow 
range of expected behaviour or may be more widely applicable. 
Expectations may also vary in the extent to which that they 
are used as evaluative standards. 

4. Degree of clarity or uncertainty. Required behaviour may be 
stated clearly, or imprecisely or ambiguously specified. 

5. Degree of consensus. That is, the extent to which the 
expectations perceived by the incumbent to be held by different 
persons with whom he is connected concur or the extent to which 
his perceptions of his own expectations concur with the 
expectations he perceives others to have for him. 
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A further facet of role expectations is implied in the research of 

Gross, ~. ~. (1958). In undertaking 'role analysis' of the school 

superintendent they appear to commence with a list of role expectations. 

The questions posed in their questionnaires and rating scales were not 

on ~ the superintendents should do but how they should perform the 

various functions. Two aspects of this are identified by Sarbin and 

Allen (1968) : that a person should be appropriately committed and 

involved in his role (this could signify not too much as well as not too 

little) and that the role behaviour should occur at the proper time and 

in the proper place. 

Katz and Kahn (1966) have listed a number of factors emanating 

from within the organization which they propose as determinants of role 

expectations. These include 

1. How the tasks to be carried out have been assigned to 
various persons. 

2. The existence and nature of formal policies. 

3. The nature of the tasks to be carried out, with their 
demands in terms of knowledge and skills. 

4. The size of the organization. 

Role behaviour. Under role expectations it has been stated that the 

incumbent of a role will have some perception of his role in that 

position and will have perceptions of what relevant others expect. vfuat 

the person actually does as the holder of a particular position is termed 

his role behaviour. 

The relationship between role expectations and role behaviour is 

problematic since several possibilities exist due to such factors as the 

perceived legitimacy of role expectations, awareness of them, and group 

consensus on role expectations. The person's ability to carry out role 
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expectations may also depend on whether he has appropriate cognitive 

and motoric skills; this is referred to as "role readiness"(Sarbin 

and Allen, 1968). 

Role Conflictl. If an actor perceives that similar expectations are held 

of him from various other persons, then this is referred to as "role 

congruency" (Gross, ~. ale, 1958). However, complete role congruency 

is likely to be rare and hence the possibility of role conflict. Role 

conflict can occur when a role incumbent is expected to perform contra-

dictory role enactments so that to attempt one would be to exclude others. 

To give an example of this, a foreman in industry may perceive expecta-

tions from his superordinates that he should adopt a supervisory role 

over his workmates, but from the workmates themselves he may perceive 

the expectation that he act like 'one of the boys'. Clearly he cannot 

adopt both roles completely. 

Four examples of role conflict types will now be presented : 

1. Different role expectations may be perceived from different 
individuals or groups in the role set. The example of the 
foreman above is of this type. A further instance could be 
the perception from groups in society that certain values 
should be promoted, but from groups in the role incumbent's 
institution that other values, incompatible with the first 
set, should be fostered. This type of role conflict is 
referred to as intra-role conflict. 

2. There may be a lack of consensus on role expectations between 
the role incumbent himself and a member or group in his role 
set. For example, a role incumbent may perceive that he should 
be innovative whereas there may be members of his role set who 
wish to maintain the status quo (Katz and Kahn, 1966). 

3. The role incumbent may receive conflicting expectations from 
one person or group in his role set at the same or different 
times. For example, a new major goal may be assigned which is 
in conflict with previous goals apparently initiated by the 
same group. This is referred to as intra-sender conflict. 

lRole conflict is distinguished from inter-personal conflict which 
is not being considered here. 
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4. The role incumbent may occupy two or more positions with 
incompatible expectations. An example of this is a "pro
fessional" (that is, basically, someone working under certain 
codes or standards of service) who is also a "union member" 
and who has been called upon to support a strike. This is 
referred to as inter-role conflictl. 

Two outcomes must be shown to establish a case of role conflict, 

firstly, the role incumbent, in conforming to one set of role expectations, 

must be behaving in contradiction to another set of expectations . (Charters, 

1963). Secondly, some form of cognitive strain must be felt (Grace, 1972). 

Merely to show that divergent expectations exist does not constitute a 

role conflict situation. This tension will be dependent on such factors 

as the frequency with which the role expectations confront the person, 

the relative power of the members of the role set having the expectations, 

and the ability of persons to "work out a successful integration of the 

various role expectations" (Havighurst and Neugarten, 1962 : 4321-. 

Role conflict can have positive as well as negative effects. 

Negative effects include : ineffective and dissatisfying social inter-

action, higher anxiety, less favourable attitudes towards power figures, 

and lower productivity (Blau and Scott, 1963). If it is not possible to 

hold off any of the pressures, then the incumbent may be taxed beyond 

the level of his abilities with dire results (Katz and Kahn, 1966). If 

the blame for the strain is placed on personal inadequacy then one result 

can be conservatism (Komorovsky, 1973). The main beneficial effect of 

role conflict that has been identified is change (Komorovsky, 1973). 

lKatz and Kahn (1966) also introduce the term "role overload" 
where there are just so many pressures that it is impossible to comply 
with all of them,even if they are not incompatible. 

2Strain can also be the result of other phenomena connected with 
the role such as insecurity of tenure, lack of status, and limited 
control of situations (Mitchell, 1960), and a sense of insufficient 
rewards for role conformity (Komorovsky, 1973). 
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A number of ways have been suggested by which role incumbents act 

to cope with role conflict. It is not always possible to avoid role 

conflict completely except by temporary or permanent escape, which can 

only be a last resort, but it may be possible to reduce conflict. Methods 

that have been suggested for dealing with role conflict include : 

choosing between alternatives, personally modifying role expectations, 

and compromising by performing each role at least to some minimum degree. 

To elaborate on the question of choice, there are various ways by which 

a choice between conflicting roles may be made,assuming that one cannot 

rely on being ~ what to do. It may be that the first or most urgent 

task may be undertaken, or that deliberate attempts are made to apportion 

time to various role aspects (Sarbin and Allen, 1968). Other choice 

criteria include concentrating on aspects of the role that appear to 

offer the greatest payoff, or which appear to be the most observable 

to certain other persons. Important persons in this case may be those of 

higher status to whom the role incumbent is more vulnerable through the 

application of sanctions, alternatively they may be persons who may 

react in some way if tasks are not carried out. Another way of coping 

is to avoid certain other persons. A further choice criter10nthat has 

been noted is that of choosing to operate in a way that is most compatible 

with one's own needs. This may also be a basis on which conflicting role 

demands are modified. Modification may also depend on persuading other 

persons to change their demands. 

In the preceding pages an outline has been given of some chosen 

role concepts. In particular the notions of "role expectation" and 

"role conflict". This outline, drawn from writing both outside and 

inside the education sphere, is designed to inform the final section of 

this chapter in which role aspects, as they appear to be linked to con

textual features including the organization setting, are described. 
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Before doing this it is necessary to provide a further outl ine that is 

not drawn from the literature on role theory, but which emerged from the 

literature as an important area. This is the notion of autonomy. 

Autonomy 

Si l verman (1970) has listed a number of characteristics of 

organizations including that they exist to serve certain purposes, that 

they contain patterns of relationships, and they have l ines of authority. 

The implication in this is that individuals within an organization are 

not completely free to act as they wish, they must be subject to some 

form of control (Tannenbaum, 1968 ). It can be said that the role 

incumbent is under the obligation of behaving according to decisions 

made by othersl. As well as having obligations, the role incumbent a l so 

has rights which may include access to information and materials and 

also the ability to make some of his own decisions and to be able to 

behave according to them. This involves at least partial "control over 

their own activities by those engaged in a task" (Katz and Kahn, 1966 

431). This degree of self-government is referred to as autonomy. 

Some possibl e factors that can lead to a lack of autonomy, a 

situation where a person appears to be prevented from carrying out role 

behaviours as he wishes, can be noted. It can be felt that there is 

unreasonable compulsion to behave in other than a preferred way or 

alternatively at least a bar to behaving in a preferred way without an 

obligatory alternative. Secondly, it may be the unavailability of 

particular resources that prevents the desired behaviour taking place. 

Thirdly, the incumbent may expect to take part in group decisions but not 

IThose that can make these decisions have power. The author has 
deliberately eschewed discussion on questions of power because the science 
teacher is~ to some extent, in a ~ubordinate position and hence subject 
to such forces. Thus it is considered more appropriate to consider how 
the teacher is subject to power; that is, to what extent he is autonomous. 
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be allowed, and thence have to carry out specified tasks, and this may be 

perceived as a lack of autonomy. It could also be argued that if an 

incumbent does not possess information on available alternatives then he 

l acks the opportunity to decide on an alternative. However, this raises 

the issue of whether the teacher has to perceive personally that he 

lacks autonomy. It is possible that the incumbent may consider himself 

autonomous when an independent observer may feel that he is not. It 

would also seem that a lack of autonomy is more likely to be noticed than 

the fact of having autonomy. 

Certain factors have been connected with autonomy. Warr and Wall 

(1975) note that a person can feel autonomous when there is a lack of 

obvious manipulation by management. Persons can feel constrained if 

they feel over-supervised (the latter can consist of the physical 

presence of another person or the requirement for frequent reports to 

be submitted). The ability and expectations of the individual are 

further factors. Finally, the degree of autonomy can depend on the 

nature of the persons to whom the incumbent has obligations. If such 

a person has authoritarian tendencies, that is, tendencies to broad 

determination of policy and of tasks (Lewin, Lippit and White, 1939) 

then it is possible that autonomy could be curtailed. On the other 

hand, a laissez-faire attitude on the part of such persons may not 

necessarily lead to much greater autonomy since incumbents may merely 

feel they are being neglected or are not in receipt of sufficient 

support. 

One additional point will be made. Returning to the nature of 

organizations, there are certain tendencies within organizations that 

have potential for decreasing autonomy. These include a tendency for 

an increasing number of rules and procedural specifications for incumbents, 
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and a tendency for more record keeping and form filling. It is features 

such as these that are referred to as increasing bureaucratizationl. 

Other tendencies that have been included under this rubric are:for there 

to be increasing tiers of hierarchy, for there to be an increasing degree 

of impersonality and for there to be increasing degrees of specialization. 

Increased bureaucracy has been seen as concomitant with increased size 

of organizations and with increased centralization. 

Weissman (1973) has listed a number of problems that could result 

from increased bureaucratization, including increased self-interest, an 

increasing tendency for the rules to become more important than the goals 

of the organization, and for the persons in the organization to become 

more concerned with benefits for the staff than the clients. Increased 

bureaucratization has also been seen as inconducive to innovation and 

upward communication and as creating role conflict for persons with 

increased professional orientations. Hierarchical structures have been 

seen as ttpathologicaltt by McCall and Si mnions (1969) who note a tendency 

for each echelon typically to attempt to please higher ones, especially 

those immediately superior. They add that the traditional procedure for 

introducing innovation is by higher echelons ordering lower ones, with 

overtones of commanding. 

Contextual Effects on the Science Teacher's Role 

In the following discussion the teacher's role will be considered 

from four perspectives. Firstly, some writings on the scope of the 

teacher's role will be outlined. This will be largely in terms of 

apparent expectations, emanating from the various sources, of the variety 

IThis is a term first expounded by Weber (Blau, 1970), the present 
author is not concerned with bureaucracy as an 'ideal type' as was Weber, 
only with apparent changes in de~ee of bureaucratization and effects of 
those Changes. 
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of functions that the teacher should carry out. Then effects on 

teachers of conflicting role expectations are considered, thirdly, 

the question of autonomy and fourthly, support by various persons for 

the teacher in carrying out his role. It has become evident that there 

are a great variety of facets to the teacher's role. Hence what follows 

can only be an exemplification of possibilities and has to be viewed in 

this light. A second important point is that in noting what has been 

said by various writers it is inevitable that the author is inter

preting what these writers have indicated. This particularly applies 

to the use of terms, including the term "role" itself, because writers 

do not often make their interpretation of such terms explicit. 

The Scope of the Teacher's Role 

The interest here is basically beyond the major role of the science 

teacher as an instructor and facilitator of the learning of a particular 

set of knowledge, skills and attitudes. Within the secondary school in 

Scotland there is a fairly rigid division of labour such that science 

teachers are registered by the General Teaching Council to teach only 

specific subjects according to their qualifications, with complimentary 

roles being played by teachers of other subjects. It seems that the 

major attempts to influence the precise knowledge, skills and attitudes 

that are taught at the time of the study are through documents such as 

Science and General Education, usually referred to as Curriculum Paper 7 

(S.E.D., 1969) and through syllabuses produced by the Scottish Certificate 

of Education Examinations Board (S.C.E.E.B.). Indications are that some 

account of societal needs is taken in these documents, notwithstanding 

the problem of trying to decide what to teach pupils who, as Blishen 

(1977 : 2d+) puts it, are "going to be in their prime in the twenty-

first century". There is little .evidence of direct societal influence 

on what is taught, though much has been written and said in recent times 
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about the duty of schools to produce technical manpower and create 

favourable attitudes to industry (Hopkins, 1978), something that has 

strong implications for science teaching. 

The next major role aspect follows on from the instructor role, 

this is the teacher's role as evaluator. Implicit in this process seems 

to be the expectation that there will be differentation of pupils, with 

academic achievement being more highly valuedl • This appears to be in 

line with Turnet8(196l) suggestion that British society displays 

features of "sponsored" mobility, where, in attempts to climb the social 

ladder, the aspirant is confronted by sets of "gatekeepers", representa-

tives of the establishment that judge whether the person should be 

permitted to the next rung. Turner indicates that "gatekeeping" has 

implications for the British teacher's role. Hoyle's (1969 : 32) view 

is that "economic pressures and manpower demands have come to involve 

the teacher in what has been called 'the bureaucratization of the talent 

hunt'''. At the early stages of the pupil's career this "gatekeeping" 

is carried out within the school, at later stages it is through public 

examinations. The latter have been seen by writers to have both positive 

and negative effects. On the one hand they provide a goal and a shared 

motive for work (Baron and Tropp, 1961)2, on the other they have been 

seen as restricting teaching unduly to that which lies within the bounds 

of the examination programme, to the detriment of other potentially 

important goals of science teaching (Hopkins, 1978). 

lThere has recently (after the present study took place) been 
some interest in criterion referenced testing and mastery learning. 

2The same authors say that public examinations also provide a 
common enemy to be outwitted. 
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The functions of teaching and evaluating science have been noted. 

As a third role aspect the teacher may be expected to be a purveyor of 

certain values. These may be the "human values", "social attitudes", 

and "cultural traditions" of the society (Becher and I~aclure, 1978 : 47); 

they may also be scientific values gained through understanding "the 

nature of science" and "how science interacts with other areas of 

social thought and social acti vi ty" (Drever in f.1cIntyre, 1978 ; 27). 

Concentration on public examinations in their current form is seen as a 

detriment to the deliberate fostering of scientific values. The problem 

with societal values seems to lie in the inevitable lack of any formal 

indication of what society wishes teachers to foster (Becher and 

~aclure, 1978). Hoyle (1969) notes that very often it is a change in 

values which leads to the creation of a dilemma for teachers. By way 

of exemplification, Hoyle uses the possibility of a tendency towards more 

homogeneity in society and says that "such a change would present a 

considerable challenge to the teacher whose major yardstick has been 

that of academic achievement" (Ibid. : 27). As Sexton (1967) indicates, 

schools, or the education system, have often been noted for being out of 

step with societal changes, or for suffering from "cultural lag". 

Hoyle (1969) has contrasted the role of the science teacher with 

that of the university teacher. He sees the latter as a scientist first 

and a teacher second whereas,he says, the science teacher tends not to do 

science research. He places the science teacher intermediately between 

"the world of scholarship and the world of non-scholarship" (Ibid. : 75). 

He suggests that if teachers accept that their task is to purvey other 

people's ideas rather than to be involved in the growing edges of their 

disciplines, then this "could inhibit original thinking amongst teachers 

to the detriment of the subject 8:.s a whole". In addition J"Jorrison and 
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McIntyre (1973 ) state that few teachers are involved in educational 

research or are well informed about such activities. They cite a 

survey by Cane and Shroeder (1970) in support of this, though the 

teachers surveyed did not totally disdain educational research. Wiles 

and Lovell (1975) feel that teachers should "push out" to .explore and 

test new approaches to teaching and they expect the education system 

to give positive logistical and psychological support to this. There 

have been suggestions that there should be a much greater concern at the 

education system l evel, with "practical deliberations" by teachers rather 

than knowledge from independent research (Lortie, 1975). 

Having bri efly reviewed ideas on the teacher as instructor, as 

subject specialist, as a person who prepares pupils for examinations 

(but probably not as a scientist or researcher) a further aspect of his 

role is now examined in a little more detail, that of participator in 

curriculum development and implementation. At various times different 

curriculum roles seem to be expected of teachers ranging from trans

mitters of prepared curricula, through translators of given curricula 

to suit local and classroom conditions, to persons with complete res

ponsibility for curriculum development. 

It is through "top-down" or "centre-periphery" curriculum develop

ment that the most deliberate and significant attempts to influence the 

role of the science teacher from outside the school might be expected. 

Curriculum development of this type became a major concern in science 

education in the latter part of the nineteen-sixties. The history of 

this area from that time to the present is fairly well known and has 

been largely composed of a series of curriculum projects (some might say 

an over abundance), the majority with materials production as their 

major goal. Although there has been some teacher involvement in the 
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writing and pilot stages of these projects, and in some (for example, 

Nuffield Chemistry) a major input from serving teachers, it appears 

to have been assumed that the main role of science teachers would be to 

follow curricula as prescribed by a group of "experts" and faithfully 

transmit the contents thereof to the pupils, with this leading to the 

desired student learning (Connelly, 1972). It has been suggested that 

in some senses the materials were engineered like new household ,products 

(Becher and 11aclure, 1978) with the "fundamental curricular issues being 

too important to be left to the teachers" (~. : 1(4). 

Unfortunately, for the curriculum experts, it has been observed 

that generally teachers do not respond in a manner which the developers 

would call 'logical'. Projects, on the whole, do not create the sudden 

dramatic change that might be hoped for. Teachers are slow to take up 

the schemesJ in fact, far from immediately perceiving the reasons why a 

new programme should supercede an old one, teachers often need to be 

persuaded and induced. Then, having shown a willingness to teach a 

new programme, teachers appear to miss the intention of the teaching 

strategies (Connelly, 1972) or to "ignore, misunderstand or reject the 

underlying values and philosophy of the developers" (Becher and Va-clure, 

1978 : 68). This belies the notion that materials can be made "teacher

proof" or made to "by-pass" the teacher in some way, a myth that casts the 

teacher in the role of passive technician and denies the intervening 

variable of interaction between teacher and pupil. Richmond (1974 : 594) 

says that "experience has shown ••• that teachers can use published 

materials in different ways, often in ways undreamed of by the authors". 

This may allow the teacher "to carryon precisely as he did before with 

perhaps some concession to new material" (~.). Becher and f'i'aclure 

(~.) provide an example of tea~hers using open-ended Nuffield materials 

in a didactic way. A further example has been noted by Hamilton (1973), 
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with regard to the Scottish integrated science curriculum. 

Curriculum developers attached to major projects are likely to see 

their products as a total and complete package whereas teachers may see 

the same materials as just another alternative or just a source from 

which to obtain ideas. Nicodemus (1977) and XacDonald and Ruddock (1971 ) 

have reported on teachers' reactions to innovative materials. ~fuile 

acknowledging Nicodemus' warning about the limitations of generalizing 

from his sample, he found that for the Nuffield O-Level subjects the 

percentages of specialist-subject teachers who claimed to be using all 

or most of the materials were 19, 29 and 28 respectively for Biology, 

Chemistry and Physics in a sample of teachers in England. For the same 

three subjects, 70 per cent, 61 per cent and 61 per cent respectively, of 

specialist subject teachers reported using ideas from those projects or 

some proportion (less than two-thirds) of the materials. In the total 

sample of 433 science teachers,he located nine who claimed to be using 

all or most of the Schools' Council Integrated Science Project and a 

further twenty two who reported using some of the materials or ideas. 

The proportions for other Schools' Council projects at the secondary 

level were of a similar order. Such projects are furthest removed from 

the "established order" (including the established examination system) 

and hence a lower rate of adoption might be expected (Booth, 1975). 

Some comparative models of curriculum developers and teachers have 

been mooted. It has been sai~ for instance, that the curriculum 

developers' end-in-view of a material product conflicts with the teachers' 

of a classroom-in-action (Connelly, 1972). Reynolds and Skilbeck (1976) 

also contrast the curriculum developers' definition of the curriculum 

as what the children ought to experience with the teachers' tendency to 

view the curriculum from the stand-point of what they will actually have 
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to do in terms of content to cover, examinations to be passed, and 

activities to occupy the children. Further features of this supposed 
I 

contrast are provided by Wolcott (1977, cited by House, 1979 : 9) : The 

technocrat, in the guise of the curriculum developer personifies 

(i) Order and rational processes; a technologist working 
through a research, development and diffusion model. 

(ii) The value of information, rational planning and progress. 

(iii) The importance of controlled settings. 

(iv) An orientation towards clearly specifying what is wanted. 

On the other hand the "ideational system" of the "teacher culture" 

indicates that : 

(i) Teachers are autonomous and teaching is sacrosanct. 

(ii) Only teachers understand teaching. 

(iii) Teaching has a tradition not easily changed. 

(iv) Teachers find it difficult to reach a consensus on what they 
want. 

This appears to lead to suggestions by teachers that curriculum developers 

are out of touch with reality, but there is a note of reassurance from 

Brligelman (1975) who says that it is becoming respectable to give 

attention to relationships between new curricula and the day-to-day 

practice of ordinary schools. 

J'lIoving away from curriculum development aspects, and considering 

the science teacher as a member of an organization called 'the school', 

he may be seen as having to comply with and propagate school goals, though 

these will not necessarily be explicitly articulated or perceived in the 

same way by all teachers and administrators (Reineke and Welch, 1975). 

The artiCUlation of organizationally determined demands, possibly allowing 

for the needs and aspirations of individuals in the school, has been seen 

as one function of school executives (Sergiovanni and Carver, 1973). One 

of the major internal goals of the school qua organization appears to be 
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its smooth and peaceful running. This may be with regard to the presenta-

tion of an image to the outside world or in terms of preventing the 

intrusion of one class into another. Hoyle (1969) says that a teacher's 

competence is measured firstly on his ability to keep order, and that one 

who cannot is seen as a threat to the good order of the school. This is 

an area in which teachers are said to expect .much support from senior 

school staff. 

Do there appear to be role expectations for teachers as part of the 

administrative machinery of the school? There is evidence to suggest 

that normally headmasters do not delegate general administrative duties 

extensively (Bernbaum, 1976). Furthermore, the additional administrative 

levels in Scottish secondary schools make it unlikely that the ordinary 

assistant science teacher will be called upon for such a role, although 

promoted colleagues at assistant principal teacher or principal teacher 

levels may be so summoned. At the extreme minimum, the teacher's part 

in the smooth running of the school can be as a substitute teacher in the 

classroom when colleagues are absentl. 

Science teachers may have other functions as members of a depart-

mental t~am. For example, there could be joint decision making, though 

in the experience of Richardson (1973) members of subject groups did not 

plan together to any great extent. They could be asked to perform adminis-

trative functions, though this is unlikely bearing in mind the presence 

of promoted staff with responsibility allowances. Too much delegation 

could possibly lead to accusations of abdication (Richardson, 1973). 

writers · such as l~land (1971 ) have provided prescriptions on the role of 

~he teachers membership of informal social groups in the school 
is considered in Chapter 3. 
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the head of departmentl and on delegation of various tasks. Bailey 

(1973) has done this for heads of departments in comprehensive schools. 

There is little indication of what heads of department actually do, 

however, although Marland's book is claimed to be based on his own 

experiences as head of an English department. It has been found that 

heads of department do not usually work with job descriptions (Siddle, 

1978), and that there seems to be much ad hoc dealing with problems. --
Studies by Lyons (1974) and Cassidy (1976) each contain lists of the 

types of things reported to have been done by samples of heads of all 

subject departments in selected schools. In both cases the wording 

used to describe the categories was somewhat vague but it appeared that 

routine administration and the assignment and supervision of duties far 

outweighed any other tasks. Smith (1979 : 58) also provides a list but 

for a composite group of science and English teachers, both assistant 

and principal teachers. For 123 teachers the percentages reporting 

various tasks were as follows : 

Supervision of teachers/departmental meetings 

Requisition of new materials 

Syllabus : Content/ Revision 

Exam papers 

Allocation of time, resources 

Discipline 

Liaison with management/other departments 

Representing teachers with upper management 
(Principal teachers only reported this) 

83% 
68% 
53% 
47% 
38% 
36% 
14% 

2% 

It should be noted that these results were from job-descriptions drawn 

up by the teachers themselves. The activities of principal teachers will 

be returned to in later sections. 

IThe terms ' principal teacher' and 'head of department' are not 
necessarily synonymous. As stated previously, in Scotland there are 
principal teachers of physics, chemistry and biology but no overall head 
of science, as there is in England. Marland and Bailey (and Lyons later) 
wrote in the English rather than ~cottish context. 
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Role conflict for the Science Teacher 

This section on role conflict will be very brief. What will be done 

is to give a small number of examples corresponding to the four types of 

role conflict that were presented on pp. 27-)0 and to note some ways in 

which teachers might cope with role conflict. Examples of the four types 

of role conflict are as follows 

(i) Intra-role conflict. Examples of intra-role conflict for the 

science teacher may be (a) varying views among different groups in the 

education/school system on how the teachers role should be carried out; 

a case of this might be a perception by the role incumbent that the head

master is placing more emphasis on administrative criteria whereas teacher 

educators and curriculum developers are placing more emphasis on theoreti

cal criteria; (b) a head of department may perceive that his~admaster 

expects him to pursue a policy of mixed ability teaching,whereas his 

fellow science teachers prefer banding; (c) a role incumbent perceives 

that parents expect him to concentrate on examination successes, whereas 

his (progressive) headmaster expects him to concentrate on personality 

development and wider cultural horizons (this last example is from Grace, 

1972) • 

(ii) Sender/incumbent conflict. Examples are (a) where the 

science teacher perceives conflicting values held by himself and by a 

group of pupils (b) Hoyle (1969) mentions cases where teachers have their 

own conceptualization of how they should teach but perceive expectations 

from others that they should perform in some other way; this may be on 

religious, moral or political grounds (the famous "Scopes trial" is an 

example) but Hoyle feels that conflic't is only likely if the teacher has 

radical views; science is not felt by him to be a "sensitive" subject 

where these value systems are concerned. 
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(iii) Intra-sender conflict. An example of this might be apparent 

inconsistencies in stated or implied expectations by a headmaster. 

(iv) Inter-role conflict. A contemporary example of this is the 

situation of a promoted teacher of guidance who is also a science 

teacher - there may be conflict between guidance and subject responsi

bilities. A second example concerns the head of department who may 

perceive that it is his role to represent the concerns and defend the 

practices of the members of his department but also that he has an 

obligation to supervise and judge them in terms of higher management's 

criteria. 

Where conflicts actually arise, and the teacher is to carry out his 

role with the minimum of tension, then he must find some way of "coping" 

with the conflicting expectations that he perceives. For example, he 

may have to decide that his professional judgements are to take precedence 

over the wishes or demands of his "clients" (Hoyle, 1969 : 78), or, as 

Morrison and McIntyre (1973 : 103) imply, the teacher may tend to dis

regard parents' opinions. 

Autonomy and the Science Teacher 

Focussing first on society and its effect on autonomy, it is the 

opinion of Musgrove and Taylor (1969) that society does not have enough 

control on what teachers do. They write of .. teacher despotism" : within 

very broad limits teachers can aim to produce certain types of pupils 

and there will be no loud raising of voices in protest. Part of this 

freedom is explained by Becker (1961) as anmstitutional phenomenon. 

Institutions tend to become self-contained systems of power and thereby 

protect themselves from outside interference. Becker sees the fact that 

parents and outsiders can only see the school when warning is given, or 

when the school is on show, as defence mechanisms protecting the teacher. 
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The lack of interaction between parents and teachers has been noted 
I 

(Morrison and McIntyre, 1973) and that parents' associations in Britain 

tend to be more social and listen to school policy rather than direct it 

(Baron and Tropp, 1961), though some writers have mentioned that 

teachers have experienced anxiety over parental interference (Reynolds 

and Skilbeck, 1976). Baron and Tropp (1961) remark on what has been 

termed the teachers' "intellectual authority" over many parents. In 

Scotland the School Councils, on which some parents sit, provide the 

potential for some liaison and even for an advisory function in relation 

to the curriculum, but it is doubtful whether teachers see a threat from 

parents through these bodies. A general parental effect has been 

considered here, it is quite likely that individual parents can exert 

influence through their children, and, with zoning systems, they can 

move to more desirable areas (Findlay, 1973). It is an open question 

as to how important these aspects are to science teachers. 

The British teacher is comparatively free of community controls. 

Hoyle (1969) says that the British teacher functions on behalf of the 

society as a whole and not on behalf of the local community. This is 

a further factor in isolating the British teacher from parental pressure. 

Baron and Tropp (1961) remark similarly on this phenomenon. They say 

that the British teacher tends to represent nationally accepted values 

to the community as compared, say, to the United States where the 

community tends to interpret to the teacher the task he is to perform. 

Do teachers feel that their autonomy is eroded or threatened by 

other groups in the wider society? There are indications of pressures 

being felt from employers for teachers to behave in certain prescribed 

ways (to produce what the former . consider to be employable people), but 



- 45 -

employer's or their representative bodies do not seek to interfere in the 

day-to-day work of schools (Baron and Tropp , 1961). No other widespread 

pressure groups have been reported, though such groups may arise from 

time-to-time,again at a local level. 

Eggleston (1977) says that parameters for major decisions (or what 

he later calls "macro decisions") in Education are laid down at a 

national level. Thus government policies constitute the framework for 

priorities within which the total resources for education are directed. 

For example, comprehensive education and the raising of the school 

leaving age arise from such policies. The opinion has been expressed that 

reform depends on recognizing these major decisions as political (rather 

than purely professional) and that they should result from "open, demo

cratic and overtly political debate" (McIntyre, 1978 : 113). On the 

other hand, Baron and Tropp (1961) note a tendency among the major 

political parties to hold the view that the content of education and the 

methods of instruction are not matters for popular debate and decision, 

but should be left in the hands of the professionals. This apparent 

deference to professional autonomy is made possible in large part 

because educators "form a coherent and predictable element in the 

authori ty structure" (Ibid.: 548). 

Whether science teachers perceive that they are being directed from 

society to operate in a manner which is alien to them, must also remain 

an open question at this point. The same must be said for the relation

ship between autonomy from societal influence and responsibility to 

society. For instance, are teachers willing to have their autonomy 

limited if that means that the extent to which they will be held res

ponsible for their actions is al~o reduced? Finally, Becker (1961 : 101) 

notes that teachers find most satisfaction in their work and feel they do 
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their best work when there is no interference by the layman (or at least 

when no interference is perceived ) . Though it is also possible that the 

teacher who is satisfied and doing his best work is less likely to be 

interfered . with. 

Do teachers perceive any actions emanating from the education 

system as a threat to their autonomy? There are some indications of 

situations where teachers might feel this threat. It is appropriate 

that the area of curriculum development is examined first in this respect 

since, as has been suggested previously, it is from this area that one 

might expect the most deliberate attempts to Change the behavioural 

patterns of teachers in the classroom. However, it appears that the 

power to direct that materials be used lies in the hands of administrators 

rather than developers, and even there, straight directives might be 

resisted. Thus a working party on mixed-ability worksheets in Scotland 

stressed how it saw its role as follows: 

An attempt has been made to provide some advice and information 
of a practical nature for science teachers to help them devise a 
more flexible science course for the broad range of pupil 
abilities (Scottish Centre for Hathematics, Science and Technical 
Educa tion) • 

Connelly (1972 : 164) has stated that "teachers are highly autonomous 

agents with respect to externally developed materials~ and he cites a 

number of studies in support of this. He adds : "Nor is there any 

evidence or argument to support the view that this autonomy may be 

circumvented by augmented top down development aimed at increased control 

of teachers". 

There has been a tendency for certain aspects of methodology to 

form common threads across a number of projects. An emphasis such as the 

value of small group practical w~~k is an example of this; and this and 

other classroom techniques that attempt to get teachers to move away from 
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situations where they have clear control over classes to situations 

where the students in many ways control what takes place may be seen 

as threatening. Hopkins (1978 : 85) suggests that teachers may hold 

views "secretly and almost guiltily" that certain methods they are being 

asked to use are not suitable. It may be that certain gross changes 

such as the move to comprehensivisation and the raising of the school 

leaving age have not been dealt with effectively because heads and staffs 

of schools have ,not been in an authoritative position to make plans and 

work out strategies in a regional context. 

From one point of view curriculum materials could be seen as granting 

the teacher more freedom. If the teacher is not obligated to use one 

complete curriculum "package" then materials at his disposal from 

various projects provide a set of alternatives from which selection can 

be made. Generally, there is a lack of studies about what teachers feel 

about the intrusion of curriculum development, especially s~nce the fact 

that the curriculum is developed from outside the school may imply that 

there is some deficiency in what teachers are currently doing in the 

classroom. This itself is not an indictment on individuals, but a 

further implication is that teachers in schools could or would not put 

things right themselves. Finally, regarding the autonomy of the teacher 

vis-a-vis curriculum development, Reynolds and Skilbeck (1976 : 107) note 

the "passivity of many teachers when challenged to undertake substantial 

responsibility for curriculum decisions". It appears, they say, that 

this opportunity represents some kind of threat. 

It has been implied above that educational administrators outside 

the school have more power than curriculum developers. Two basic 

administrative levels exist outside the school in Scotland: the Scottish 

Education Department (S.E.D.) and the local education authorities. 
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Findlay (1973 ) sees the latter as the responsible "providers" of edu

cation and the former as directing policy and maintaining a strong 

central control on educational standards. Although teachers are likely 

to come into contact with the Inspectorate, which is an arm of the S.E.D., 

their contact with other S.E.D. officials is only likely to be in the 

form of general circulars and documents, such as Ourriculum Paper 7. 

Similarly, with the local Directorate., face-to-face contact is. only 

likely to be with subject advisers or with ot her administrators in 

connection with some personal matter. 

In Scotland the Scottish Certificate of Education Examination 

Board (S.C.E.E.B. ) has a virtual monoply of the external school 

examinations, and, as with curriculum development, a few teachers form 

a part of this team, but these are likely to be persons of outstanding 

ability and potential or persons who are already innovators in their 

fie Id ( r<lcIntyre, 1978). To the great majority of science teachers, 

S.C.E.E.B. and groups playing a complementary role, such as the 

Consultative Committee on the Curriculum, will constitute part of the 

education system beyond the school. Little data is available on teachers' 

perceptions of these aspects and whereas it may be true that "in 

secondary schools the examination system means that the universities, 

the examination boards and the entry qualifications for various occupa

tions have a very great impact" (Hopkins, 1978 : 174), it is open to 

question as to what effect this has on teachers. 

Taking Inspectors as a group, Morrison and lcIntyre (1973) indicate 

that a major aspect of their role is to implement policy and see that 

teaching is carried out efficiently and in accordance with the law. 

Inspectors have also been reported to have been active at conferences, 

on working parties and in committees and it has been said that in this 
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way the S.E.D. exerts a very real influence on the schools (Findlay, 1973). 

Regarding inspectors in England, Hopkins (1978) reports that in the so-

called "Yellow Papers", inspectors saw themselves as the most powerful 

single agency to influence what goes on in schools. Evidence is required 

on teachers' actual perceptions, however, and Morrison and McIntyre (1973 

105) found that "virtually 'nothing iS ,known about the influence which 

inspectors have on the behaviour of teachers". 

Considering, now, any threats to autonomy at the school level, it 

has been noted under the "technology"of teaching (p.2l) that aspects such 

as the time and duration of teacher/pupil meetings (lessons) are usually 

fixed. However, such controls are not likely to be seen as a lack of 

autonomy precisely because they are part of that "technology"and not 

things where the teacher has an alternative which he is not being allowed 

to operate. Teachers may see their autonomy threatened if certain policies 

are prescribed, say, by the headmaster, and teachers feel either that they 

have not had a say in the decision or feel they should be allowed to take 

an alternative course of action or operate under different circumstances. 

For example, the headmaster may prescribe streaming when the teacher 

prefers a mixed-ability approachl • The phenomenon of increased bureauc-

racy has been related to decreased autonomy (pages 31-32) and some ten-

dencies to increased bureaucracy have been noted in Scottish schools in 

recent years with larger schools and apparently more 'tiers' of adminis-

tration. 

IThis is very similar to 'sender/incumbent' role conflict (see 
above pages 27 and42) the difference being that under role conflict the 
teacher is troubled by expectations that he perceives to be different to 
to his own while still retaining some choice of action. In the case 
above he is under a directive to operate in a way that he does not prefer. 
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Does the teacher get the opportunity to: participate at the school

level and how does the teacher respond to the part he is allowed toplay-? 

At face value it would be expected that there would be more opportunity for 

the direct participation of teachers in decision making at the school level 

as compared to the education system level. On the whole, schools seem 

to be characterized by a lack of clear style in decision making (Dunham, 

1978). Teachers may find that they lack power in this regard or that 

their decision making is largely limited to the interpretation and execu

tion of established policy (Corwin, 1965, reported by Banks, 1971). On 

the other hand teachers may, themselves, be reluctant to take part or 

just not moved to participate in an area which is outside their subject 

sphere or outside instruction and curriculum. A "tentative" suggestion 

put forward by Grace (1972) is that teachers would tend to accept policy 

on general matters providing the autonomy of their classroom is untouched. 

He found that most teachers 'in his sample seemed satisfied with the degree 

of consultation and shared decision making in their schools unless the 

general policy touched their class activities. 

Support for the science teacher in carrying out his roles 

A notion of support is being introduced herel • The science teacher 

may be helped in his roles in many ways. Examples include the following 

actions by persons associated with the science teacher: the provision 

of resources, simultaneously fostering objectives that the science teacher 

is attempting to achieve, the provision of information and knowledge, and 

removing "road blocks" to successful task completion. But in line with 

the topics that will be discussed in the next chapter, support may also 

be given in the affective sense. For example, by verbal agreement or 

reassurance or by removing fear, insecurity or frustration. 

lIt is developed further in Chapter 4. 
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At the societal level there are some indications from the litera

ture that teachers might receive varied support in carrying out their 

roles. Writings have been located dealing with parental support and 

local authority support. Hoyle (1969) has said that teachers require 

support from parents for their objectives, but that parental conce ptions 

may differ, with the social background of the parent also being a sig

nificant variable. In the case of science teachers it may be ~ssumed 

that they are not likely to receive extensive parental support in the 

achieving of instructional objectives. Taking thebcal authority as a 

further societal source, Hopkins (1978) opines that the degree of support 

provided has great influence over the general tenor of a school. However, 

differences have been noted in terms of such aspects as the provision of 

educational resources, even in schools in the same area (Eggleston, 

1977 ). 

At the education system level, a general feature of curriculum 

projects that has been noted is a lack of on-going support from the 

developers and diffusers. Curriculum development teams tend to be ad hoc 

groups on short term contracts and usually disperse to pastures new 

having produced and piloted their materials (Becher and ~aclure, 1978). 

Also, generally, there is little "lighthouse" effect from schools using 

a project to those around, impact being limited to individual schools 

(House, 1979), though this does not deny that there can be mutually 

supportive groups of teachers in some localities. Limitations have been 

attributed to a respect for the freedom of the individual teacher 

(Becher and Jl1aclure, 1978) and to a lack of "collegiality" among teachers, 

a factor which also makes it more likely that changes will come from 

educators outside the school (House, 1979, based on Lortie, 1975). 
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A special post appears to have been created to provide support 

for science teachers, the "science adviser" (Barr, 1974). Barr, himself 

an adviser in Edinburgh, saw his responsibilities as ensuring the pro

vision of adequate facilities, as supporting and transmitting teachers' 

wishes for the Directors consideration and for presenting a broader 

picture of science education to teachers than they themselves could 

obtain from their school-based positions. The adviser may a l s? organize 

in-service activities, committees and central loan schemes for expensive 

and less used items of equipment and produce teachers' bulletins. The 

adviser may give general advice on equipment, though teachers in Scotland 

also have available to them documented advice from the Scottish Schools 

Science Equipment Research Centre (stewart, 1974). It should be noted 

that Barr also mentions two factors which may lead teachers to see the 

role of the adviser as not exclusively supportive. One of the adviser's 

duties may be to interpret the Director's policies and decisions as they 

affect schools. Secondly, he may sit on the panel that interviews the 

short list of applicants for promoted posts in science departments. 

At the school level there are ways in which it is possible for the 

headmaster and senior staff to support the science teachers, though the 

extent of the support that science teachers actually receive is likely 

to vary from school to school. An area in which it has been noted that 

teachers tend to expect support is discipline; the effectiveness of head

masters may be judged by teachers mainly on this criterion. It appears 

that science teachers do not receive and in fact probably do not seek , 

very much support from non-science teachers. Smith (1979) noted that 

science teachers in his sample re ported very few instances of subject

related discussions with their non-science colleagues. 
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Does the science department as a whole provide a supportive frame

work for the science teacher? Mutual support of colleagues has already 

been mentioned as a possibility and prior to this point all science 

teachers have been considered together. It must now be acknowledged 

that promoted science teachers have an additional role to being class

room practitioners and questions must be posed about the nature of that 

role especially as it impacts upon their unpromoted colleagues. 

Siddle (1978) found in a sample of heads of science that they spent, 

on average, 80 per cent of their working week during school hours on 

teaching pupils by personal contact inside a classroom or laboratory. 

If this is generally true for promoted science teachers then their 

opportunities to undertake supportive activities for their colleagues 

may be limited. As with other aspects of the functioning of science 

departments, little information seems to be available on the role of the 

principal and assistant principal teachers with respect to providing 

support for their assistant-teacher colleagues. 

Conclusion 

After giving an outline of certain concepts in role theory, the 

main body of this chapter was a review of literature from the field of 

education pertaining to the role of the science teacher. The review was 

limited by the available material and if there is, to some extent, an 

aura of superficiality, this results both from , the state of the field 

and also because there has been a deliberate attempt to be broad rather 

than deep. Since very little empirical work has been available on 

teachers' own perspectives relevant to the area under investigation then 

the relationships presented represent in effect a catalogue of "plausi

bilities" rather than a firm theoretical framework. 
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Concerning role expectations various writers have considered 

the teacher as instructor, evaluator, purveyor of values, curriculum 

implementer and developer and school and departmental member. In their 

role as instructors it is felt that Scottish science teachers are 

directly affected mainly by examination syllabuses, and where integrated 

science is taught, Curriculum Pa per 7. Curriculum development was con

sidered in more detail since it appears to be relatively important in 

terms of the impingement of the context on teachers. On the other hand, 

reports on how teachers use centre-periphery curricula seem to indicate 

that they are not affected as much as developers would like. Although 

there were writings available on teachers as members of the school 

organization, there was little indication of teachers' roles as members 

of departments arid of the role of principal teachers. 

Exam~les of role conflict were given as well as some factors that 

might lead to teachers experiencing a feeling that they lacked autonomy. 

Finally, an additional phenomenon was introduced, the notion of support. 

Some ideas were drawn from the literature on ways in which science 

teachers might be supported in carrying out their roles. 

As a means of organizing the literature it had been mooted at the 

beginning of the chapter that various levels of 'embedding' could be 

used. It was found that of these the department level was one of the 

least studied and yet it was potentially one of the most significant 

areas when considering the context of the science teacher. Consequently, 

it was decided that the science department, or more particularly, 

activities of principal and assistant principal teachers of science, 

would be investigated in the preliminary study, which is reported in 

Chapter 4. Before embarking on . that description a review will now be 
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made of some vrritings on the linkage between contextual features and 

certain affective propensities of science teachers. 



CRAPIER 3 

REVIEW OF LITERATURE PERTAINING TO THE CONTEXT 
OF SCIENCE TEACHING: 

2. WORK VALUES AND SATISFACTION 

In Chapter Two the focus was on effects on the scope and natUre 

of the activities that science teachers are assumed to have to carry 

out, particularly as a result of their membership of various organiza-

tional groups. In discussing those features the opportunity was taken 

to introduce some ideas from outside the education field, specifically 

to elaborate on concepts used by writers on education. The focus in 

this second chapter on literature is on affective features. It was 

said in the previous chapter that the author had divided aspects per-

taining to teachers into two gross categories, the second of these 

included such dispositions as the orientation to their specialism, a 

service orientation, a group identity and commitment to teaching. It is 

these that will be examined here. The organization of the chapter will 

be in ' terms of introducing the concepts to be discussed and providing 

examples of how writers have perceived contextual effects on those 

phenomena. 

Kahn and Weiss (1973) have listed several variables under the 

rubric of affective behaviour. These include attitudes, values, interests, 

motivation, anxiety, appreciation and adjustment. It is this broader 

view of the term "affective" that is being used here rather than a more 

narrow definition that Kahn and Weiss eventually usel • 

lWhere the term "affective" is defined as "the evaluative component 
of attitudes associated with a feeling core of liking or disliking for 
social and psychological objects" (Kahn and Weiss, Ibid: 760). 
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The same authors have referred to research in the United States which 

has identified possible components of teachers' value and belief 

systems. Among these is one study in which eight dimensions of teachers' 

beliefs about classroom teaching behaviour were identified using factor 

analytic techniques. Among these were subject-matter emphasis, 

personal adjustment, ideology, student autonomy versus teacher direction, 

emotional disengagement, and consideration of student viewpoint. Other 

writers such as Ryans (1960) have developed similar lists and the 

present author was faced with the possibility of reviewing items of 

literature that linked contextual features to quite a variety of areas 

of affect. However, a decision was made to narrow the number of 

features studied in the light of characteristics that could be con

sidered as being indicative of the tendency of teachers to be 

'professional'. Some elaboration of this point is necessary. 

Before embarking on any form of exposition on the characteristics 

of a professional, brief consideration should be given to the concept 

itself and why it is felt necessary to introduce it into the present 

study. Unfortunately, this is not a question that receives in depth 

consideration by writers on teacher professionalism and so there is 

little guidance from the literature except a rationale given by Kelsall 

and Kelsall (1969) that it is important to study teaching as a 

profession precisely because it is given that label. They say that 

because teaching generally is called a profession there is inevitably 

going to be comparison with other occupations that are labelled in that 

way, particularly by those considering whether to become members of that 

occupational group. It seems reasonable, therefore, that it is a 

concept that should have its meaning articulated. In terms of the way 

in which the context has been partitioned in the previous chapter the 

above reason for including a consideration of professionalism would seem 
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to emanate from societal considerations. In relation to the education 

system, it appears to the present author that there could be some 

value in examining whether educators (that is, all those involved in 

the education system including school administrators and teachers1 ) are 

one group according to criteria of professionalism or whether they 
/ 

consist of several groups. There are important implications in either 

alternative and it has already been suggested in the previous chapter 

that the 'many groups' model probably pertains and is evident in 

different perspectives on .curricu1Um development. Professionalism has 

been linked to certain organizational characteristics (for example, see 

Engel, 1970) and this would imply that examining professional 

characteristics is also important with regard to the school and 

department levels. An example of this is that because of their training 

and standards of behaviour professionals tend to be relatively autono-

mous and se1f-directing in their occupational roles so that an 

appropriate stance for a head of department or school head might be to 

adopt a basically supportive role with operating decisions being made 

by the teacher himself. 

There is a weal th of writing on the subject of professionalism 

and for his list of professional characteristics the author has selected, 

and adapted, a list given by Myers (1973), and especially pertaining to 

teachers. The wording by which each pOint has been stated has been 

carefully chosen with emphasis being placed on a tendency towards the 

characteristic. This is a deliberate device indicating that the 

various facets are being thought of as continua. It also serves to 

indicate that in no sense is any absolute or ideal figure called a 

1But not pupils in schools. 
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"professional" being describedl • 

One further point should be made about this iist of characteris-

tics. On p. 22 it was noted that in classifying aspects pertaining to 

teachers from the literature one way of categorizing was to dichotomize 

the aspects into one group that mainly concerned activities and one that 

mainly concerned affective aspects. In perusing Myer's list a similar 

possibility was noted and hence it was found that some aspects had 

emphases that meant they fell more properly into Chapter 2 and have, 

in fact, already been considered. Thus the stress in the list which 

follows is on affective aspects, this is, consequently, why the term 

'professional orientation' will be used, and aspects of professionalism 

such as the degree of training undergone by aspirants and the autonomy 

that teachers have in carrying out their roles will not be considered 

in this chapter. 

The aspects that have been selected as pertaining to a 

professional orientation are the teacher's subject orientation, the 

teacher's service orientation, the teacher's orientation to his 

colleagues and the teacher's commitment to the job of teaching. In 

addition to ~ these four indicators of a professional orientation one 

further aspect is selected from Kahn and Weiss' (1973) dimensions, 

the teacher's ideology. The five aspects will be defined and elaborated 

upon. 

The teacher's ideologY regarding science teaching will be 

defined as that teacher's "beliefs and ideas" about science teaching 

(Musgrave, 1968) or as "systems of thought and explanation" that underly 

lEtzioni (1969) has reco~nized the fallacy of apply~ng absolutes 
to teaching by referring to it as a "semi-profession"; and Hoyle (1969) 
has used the terms "restricted and "extended" professionalism with the 
former applying to teaching. 
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science teaching behaviour (after Brown, 1973)1. Such "beliefs and 

ideas" could include certain core assumptions about the subject such as 

what does and doe~ not constitute the subject, about pedagogy, about the 

way that pupils differ and the ways in which they learn science 

(Esland, 1971; Smith, 1979). Such beliefs are not necessarily based on 

research evidence, they merely have to be plausible to the teacher 

(Dunkin and Biddle, 1974). Although concern here is not with how 

teachers initially develop their ideologies, they have been said to 

grow from, for example, consensus and tradition (Brown, 1973). Thus 
, 

tlideology" as used here refers to some beliefs about the nature of 

certain phenomena and the manner of approaching certain tasks rather 

than any propensity to undertake those tasks or a disposition not to 

undertake them (this is the major way in which ideology differs from 

the orientations below, notwithstanding the fact that the teacher might 

use ideological arguments as a rationale for such predispositions). 

The teacher's subject orientation refers to various attitudes held 

by the teacher concerning his own subject. Secondary school science 

teachers have been certificated to teach specific science subjects 

and usually have first degrees in these or similar subjects. At the 

same time such teachers appear to operate within a departmental frame-

work which includes other science subject specialists, and within wider 

school and education system frameworks. The attitudes held by the 

teacher with regard to his subject might include such aspects as : the 

degree to which the subject is a central feature of his life as a 

teacher rather than other aspects of the education system being 

prominent features; the willingness of the teacher to seek more infor-

. lRyans (1960) writes of the teacher's "educational philosophy" 
or "educational viewpoint". 
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mation in his subject or to advance knowledge in that area; or his 

concern to keep abreast of new developments. 

The teacher's service orientation concerns certain attitudes 

towards the pupils. It was noted in the previous chapter that one 

possible way of classifying the school was as a "service" organization, 

where the "clients" are the prime beneficiaries. It was also 

suggested there that it was appropriate to consider the pupils as the 

"clients". Aspects of a service orientation might include the 

following : The degree to which decisions are based on the perceived 

needs of the pupils rather than on apparently non pupil-related 

criteria; the degree to which pupils are given primary consideration 

in other ways, such as a willingness to give up free-time for puPils; 

the degree to which there is a willingness to serve ~ pupils in an 

impartial way; and the degree to which there is a willingness to 

endure personal incovenience for the pupils' benefit. 

The teacher's orientation to his colleagues. Eschewing at this 

point a precise indication of who the teacher's colleagues are, though 

being mainly concerned with his scien~e-teacher colleagues, the 

science teacher may have certain propensities regarding this colleague , 

group. Examples of this might be the following : A tendency to 

identify himself with this group, to feel that he has a part in the 

group and a sense of belonging or integration; a feeling of generalized 

obligation to the group; interpersonal allegiance, such as avoiding 

criticism of colleagues in public; accepting the colleague ~oup as a 

source of ideas and as a standard by which to evaluate his own conduct 

and work and as a source of rewards (this as~ct is referred to as 

using the colleague group as a "reference" group); and a tendency to 

consider colleagues as equals. 
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The teacher's commitment to the job of science teaching. On one 

level teachers have, by seeking and accepting the post of science 

teacher, committed themselves to carrying out tasks associated with 

science teaching. This could be called "career" commitment and may be 

of short term or longer term duration. Assuming this basic level, that 

of being ~ the post, there may be variation in the amount of time 

(working hours per week) and mental and physical effort that ~he 

teacher is willing to give to carrying out the tasks associated with 

science teaching. In addition, the teachelSmay place. varying degrees of 

value, or have varying degrees of enthusiasm, about tasks they have to 

carry outl • This combination of degrees of action and. value is what 

has been referred to as "commitment" (Butzow and Williams, 1977). 

Examples of features characterizing commitment are : the relative likeli-

hood of choosing to do tasks related to science teaching or of choosing 

other activities not so related; being available for requests to perform 

tasks or avoiding such requests; and the extent to which a person \ 

persists with task that are not completed in a short time2• 

Brief sensitizing definitions of the five selected aspects have 

now been given. It is possible that they are inter-related in various 

waysJ .but such interrelations are of less concer~ at this point than 

the contextual effects on each of those aspects. The procedure now will 

be to present examples of contextual effects that have been related to 

lA demonstration of commitment to goals or objectives is called 
"morale". This concept is developed further in Chapter 4. 

2Note that commitment here has been defined with regard to science 
teaching per se rather than in terms of commitment to particular ways of 
teaching science. . 

JFor example, it could be suggested, a priori, that there is a 
relationship between service and commitment. 
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each of these selected aspects. There will be a tendency, again, in 

what follows to use the convenience categorization of society, 

education system, school, spience department and classroom when con-

sidering the contextual effects. 

1. Effects on the teacher's ideology 

In Chapter 2 it was noted that little direct societal influence 

had been reported on the nature of the teacher's role and this is 

probably also true of the teacher's ideology with regard to science 

teaching. In fact, although one aspect of the teacher's role was 

listed as being the promotion of societal values, it has been observed 

that the ideological positions put forward by various groups have 

often been in opposition and that there is no clear, consistent system 

(Banks, 1971). Whereas little direct influence has been noted, it seems 

reasonable to assume that the teacher's social and domestic life will 

have at least some indirect effect on the science teacher's ideology 

(Smith, 1979). Holbrook (1977) quoting G.H. Bantock writes 

Our culture, for good or ill, exercises a profound influence 
over us. It organizes the way in which we- learn to see the 
world in ••• important areas of our understanding. 

He adds that it also provides us with a language "which itself helps to 

structure our attitude to the world". The culture is likely to operate 

in several major ways in relation to science teachers. 'Science' is 

frequently restricted to empiricism and the natural sciences, and there 

apppears to be an increasing t~end to link science to technology. With 

science being equated to technology, the latter to productivity, and the 

productivity to progress, there tends to be an assumption that science 

is obviously good and important. To think 'scientifically' is to be 

'rational' and 'objective' : the ideal model of thinking. With a 

"sponsored mobility" conception -of society (Turner, 1961), there is a 
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taken-for-granted notion of pupils differing in 'ability'. Connecting 

the ideal model of thinking with 'able' pupils being ones who can think 

in this way, then the notion of only 'able' pupils being trained as 

'scientists' arises. If such an ideological position pervades 

society then it is likely to be accepted, by science teachers. 

Further effectson the teacher's ideology of science teaching 

might be expected from the education system. That is, from those 

persons outwith the school directly concerned with educating, . 

educational administration or educational research. It is within the 

education system that the science teacher is likely tol have been 

socialized into many of the beliefs which he has about science teaching 

and about pupils, however, the main concern here is with effects on 

teachers while in servicel • There appear to be two main possible 

sources of on-going effects on the science teacher's ideology, 

educational research and educational innovation2• It has been 

suggested that educational research has had little influence on the 

thinking of science teachers, though trends towards the increasing 

interest of teachers in research and its outcomes have been noted 

(Morrison and McIntyre, 1973). It seems that teachers might tend to 

base their beliefs more on their own qualitative experience and that 

there is much reliance on what might be called 'folk knowledge' (Myers, 

1973). The opinion of writers such as Myers is that this is inevitable 

since there is not an adequately strong scientific body of knowledge 

for there to be a 'science of instruction'. 

lIt is interesting to note, though, an observation by Smith (1979) 
that his sample of Scottish science teachers had a very localized 
educational background. In the geographical area in which he worked 
about seventy per cent had their first degree from the two nearest uni
versities and about eighty per cent had their post graduate certificate 
in education from the local college of education. 

Grhe author is assuming some distinction between the two, though 
the latter might be expected to be predicated on the former. To some 
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As was stated in the previous chapter, there are certain persons 

in the education system who are responsible for deliperate attempts 

to change educational practice in schools. Part of this process 

involves attempts to alter teachers' beliefs about science teaching. 

For Scottish science teachers the major recent thrust in curriculum 

innovation has been through Curriculum Paper Seven and new Scottish 

Certificate of Education Examination Board Syllabuses. It is ,the former, 

though, that involves the more severe ideological changes, promoting, 

as it does, the adoption of integrated science. Research by Smith 

in the Dundee area, and Brown and McIntyre across the central belt of 

Scotland, has questioned how much teachers have, in fact, adopted / the 

new position that has been expected of them, although, the teachers are 

clearly able to adopt the terminology of Curriculum Raper Seven in 

talking about integrated science (Smith, 1979)1. As will be indicated 

in the subsequent paragraph~, it seems that as far as the individual 

science teacher is concerned, influences at the school and department 

level seem to be a filter for any attempts to induce change from out-

side. 

At the school level there are several possible areas of .influence. 

Consideration will be given to three of these, the headmaster, social 

groups to which the teacher belongs, and the science department. Under 

certain circumstances the second and third areas may correspond. It 

seems that there is a fairly general consensus among writers that the 

headmaster is unlikely to be highly influential in affecting the science 

teachers ideology of science teaching. However, Smith (1979) found that 

extent the distinction between the two is somewhat akin to the 
contrast between pure research and action research. Innovations can also 
be imposed; for example, comprehensivization. 

Lrhe unresponsiveness of ~eachers to the ideas of Curriculum Raper 
7 does not imply that their thin king has not been influenced by the very 
fact of integrated science classes. 
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there did appear to be some relationship between school level decision 

variables such as streaming and the use of continuous assessment, and 

science teachers' expressed feelings about aspects considered to be 

part of the Curriculum Paper Seven integrated science 'package'. On 

the other hand, Smith is reticent about attributing cause and effect here 

since it may be that teachers already holding certain ideological 

positions are attracted to particular schools. 

The teacher may be a member of one or more social groups in the 

school. Such groups mayor may not be composed largely of science 

teachersl • Certain beliefs may be shared by teacher groups2, though 

again it is problematic whether the individual teacher is attracted to 

a group because he shares its beliefs or comes to adopt beliefs after 

joining the group. The teacher may have his belief system affected by 

the norms of the group or groups to which he belongsJ. Hargreaves has 

noted certain "staff room" norms against educational discussions and 

the reading of relevant literature4. 

The third area of influence may be from the Science department 

group. The department members as a group may have certain norms or 

policies, though Smith (1979) and others have not found evidence of 

widespread overt policies5. Smith found, again, that teachers' atti

tudes seemed similar to departmental practices and conditions, in his 

lHargreaves (1972) has listed sport, crosswords, politics and 
religion as alternative foci for such groups. 

2Such beliefs may represent central tendencies rather than complete 
consensus (Gross, et.al., 1958) 

JKatz and Kahn (1966) say that a norm exists when all categories of 
persons are expected to produce the same response to a given situation. 
A norm is distinguished from a ~ here in that the former is not 
explicitly stated either orally or on paper. 

4rurther "staffroom norms" will be mentioned later. 
5See also Brown and McIntyre, (1978b). ' 



- 67 -

ten school sample. Hamilton (1973) has noted cases where teachers 

might receive little sympathy from their colleagues if they sought to 

develop their own ideas or even if they attempted to fulfill ardently 

the prescriptions of Curriculum Paper 7. It is possible also that 

activities undertaken by the departmental group may serve to reinforce 

certain of the teachers' beliefs and assumptions. For example, the 

phenomenon of the holding of separate science discipline group 

meetings would tend to negate assumptions about the integrated nature 

of science. 

2. Effects on the teachers subject orientation 

Little will be said on this aspect except to indicate that there 

are features in the education system and in the individual school 

which appear to reinforce the teachers' initial focus (at university) 

on particular science specialisms. Public examinations are partitioned 

into separate science disciplines, and a number of science teachers' 

associations tend to have been formed along similar lines. Within the 

school, teachers have specific responsibility for their subject, and 

departments are arranged around separate science disciplines. As noted 

before, it is not normal for there to be an official Head of Science in 

Scottish secondary schools, though science departments are apparently 

expected to co-operate with regard to the teaching of integrated 

and non-certificate science. It might be expected that the latter 

two spheres would affect the teachers subject orientation but work by 

Smith and Brown and 11cIntyre, seems to suggest that it is more a case 

of integrated science and non-certificate science being affected by a 

predominating subject orientation. The holding of separate Subject 

department meetings has already been mentioned . in this regard. As far 

as such aspects as keeping abreast of new developments are concerned, 
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much effort seems to be directed towards being up-to-date with new 

developments in external examinationsl • 

3. Effects on the teachers' service orientation 

Under what influences might the science teacher come that could 

affect an emphasis on service to his pupil "clients"? It seems that 

teachers only see pupils, on the whole, for fixed and' limited, periods 

of time, and even then it appears that it is only possible for them to 

interact with pupils as a group. Further, there is little evidence of 

it being normal for a group of teachers, each with his own responsibility 

for a part of the development of a particular pupil, to get together to 

discuss that pupil. Thus the science teacher's interest in the 

individual pupil seems to be generally quite narrow, and has, perhaps 

become even narrower with the 'bureaucratization' of the pastoral 

function2 • In terms of the time over which there is a client-teacher 

relationship, this can vary from less than one year where there are 

timetable changes within that year, to several years. But it seems 

that normally teachers are assigned to classes for one year at a time. 

The situation is complicated by the teacher having responsibility for 

several pupil groups at the same time3. 

Because of factors such as possible pay-off in terms of the school's 

prestige, the so called "better" pupils, those that have greater academic 

prowess and show willingness to follow set norms, might tend to be 

lWith regard to professional status, there is a tendency towards 
a more professionalized group the more the persons hold a specialized and 
esoteric set of knowledge (Myers, 1973). However, the science teachers 
subject knowledge is held by many others, particularly fellow holders of 
degrees in that subject who are not teachers. 

2That is, with specific teachers being given responsibility for 
"guidance". 

3In terms of pupils as "clients" the teacher, in line with other 
persons in "service" organizations, has a so-called "boundary" position 
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favoured over their seemingly less illustrious or apparently more 

deviant peers. For science teachers the more "valuable" pupils may 

be those that respond favourably to science instruction, with clients 

only being allowed to go on to higher levels in specific subjects if 

they have qualified at lower ones. It has already been noted, though, 

that science teachers in Scottish secondary schools find, as part of 

their fourteen to sixteen year old clientele, a number of pupils who 

are not expected to enter for the SCEEB examinations. It is question-

able whether the orientation to such pupils would be similar to those 

studying for such examinations. This may even be reflected in the 

assignment of teachers to these groups. Morrison and McIntyre (1973) 

note that a form of teacher "streaming" may exist in that where there 

are apparently less effective and less qualified teachers these might 

be more likely to be assigned to the lower or non-certificate streams. 

In the classroom, the fairly rigid nature of the "technology" of 

teaching means that the teacher cannot provide an environment which 

fully matches the individual pupil's interests and abilities (Westbury, 

1973 ). 

Do the "clients" form a major focus in decision making at the 

school level? It has already been intimated that on the whole teachers 

do not participate significantly in school policy decisions. For 

example, although they may get some say in how pupils are grouped 

for their subject they may not have a say in general school grouping 

policies. It has been asserted that organizational decision making is 

sometimes based on "administrative expedience" rather than client 

needs. By "administrative expedience" it is meant that the focus of a 

decision (or the criterion for choice) revolves around which 

alternative would involve the least administrative effort or upheaval 

in that he is in direct contact with the clients and may therefore, 
to some degree be sensitive to their requirements. 
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(Midwinter, 1977). Midwinter gives the example of a decision in an 

English School where a whole class is made a GCE or CSE group so that 

individuals are refused an alternative merely on administrative grounds. 

A similar result is predictable for the three tiered proposals of the 

Dunning Report (Scottish Education Department, 1977b). Finally, in 

terms of decision making, the irony has been noted whereby the clients 

themselves happen to be members of the organization and yet ~ve little 

choice, if any, in the services they receive (Sergiovanni and Carver, 

1973; Midwinter, 1977). 

Two other factors will be mentioned briefly as examples. Blau 

and Scott (1963) have observed outside the field of education that 

there tends to be institutionalization in organizations to ensure that 

a persons self interest suffers if he seeks to promote it at the 

expense of optimum service to clients. However, it has been noted 

that, in education, direct service to clients takes place under 

cloistered circumstances, so that excellent classroom service may go 

unnoticed. Thus, ironically, prestige and advancement for the science 

teacher may be more likely to come from activities outside the class

room and school. The second aspect of client orientation, centres on the 

norms operating within a group of teachers. It has already been noted 

(p. 66 ) that certain "staff-~oom norms" may operate (Hargreaves, 1972), 

and other writers have noted that to be disproportionately client 

oriented can be an unrewarding experience (Etzioni, 1964). Finally, 

a tendency towards increasing industrial action and militancy on the 

part of teachers, possibly in part influenced by societal tendancies, 

could be seen as a move away from the service ethic. 
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4. Effects on the teacher's orientation to his colleagues 

When introducing this notion above (p. 61 ) direct consideration 

of what was meant by the science teacher's colleagues was avoided. It 

might be expected that all persons working in the education system are 

colleagues, and that all are working for common goals. However, it 

appears that there are quite distinct groups. To some extent these 

have their own identities and communication between groups tends to be 

limited. Walker (1974 : 84) has stated that: 

Many people in and around education today detect a growing 
feeling of cultural fragmentation. People at different 
points of the educational system feel increasingly isolated 
from people at other points. Classroom teachers becoming 
divorced from the concerns of teachers whose roles are mana
gerial or pastoral. Schools becoming isolated from the concerns 
of local authorities; colleges of education from the concerns 
of schools. The ultimate effect is one of division and suspicion 
at a number of levels in the system, anarchy at the periphery 
as seen from the centre; malign conspiracy at the centre as 
seen from the periphery. 

This may also be true within the school with distinct teacher groups 

being identifiable (Becher and Maclure, 1978), although as has been 

noted (p. 66 ) these may not always correspond precisely to subject 

groupings. 

Several factors have been cited as militating against the 

formation of strong colleague groupings within schools. The first of 

these is the tendency for teachers to work in isolation and relatively 

independently. Jackson (1968) and Lortie (1969) have reported that 

teachers look to the immediate classroom situation both as a source of 

satisfaction and for signs of their own accomplishment and competence 

(see also Dreeben, 1973). In fact, it has also been said that teachers 

find it difficult to make their classroom problems and experiences 

accessible to one another (Richardson, 1973). This can be exacerbated 

in a hierarchical situation if a ·person is reluctant to go to a 
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superior for problems for fear of revealing ignorance (Blau and Scott, 

1963). A hierarchical situation can also affect social arrangements 

and can promote the desire in the teacher to gain approval from his 

superiors rather than approval from his peers. In fact, the existence 

of a career structure can actually lead to rivalry among teachers 

instead of unconditional mutual support. It is interesting to note, 

also in terms of the apparently hierarchical situation, that .persons 

such as curriculum developers can make demands on teachers, but not 

vice versa. 

It appears that other teachers in a school have been seen to 

constitute a reference group only in a very limited sense. They may 

occasionally be a source of ideas and they may provide some standards 

for the evaluation of the teacher's conduct. Again Hargreaves' (1972) 

idea of the "staffroom" norm can be cited. For example it has already 

been noted that Hamilton (1973) reported from his case study schools 

that there was little sympathy from colleagues for anyone who had 

sought to develop his own ideas or even to fulfill the prescription of 

Curriculum Paper Seven, particularly if it involved their co-operation. 

However, at least as far as the school is concerned it has been suggested 

that science teachers are likely to see themselves as "cosmopolitans" 

rather than Hlocals"l. Finally, Lortie (1975) found little indication 

of a "common technical culture" or of ~ollegialisnl'among teachers. 

5. Effects on the teacher's commitment to the job of teaching 

Many of the effects that will be mentioned at the societal level 

appear to have been perceived from the point of view of being features 

IThese are the "latent social roles" of Gouldner (1957), a 
"local's" loyalties are more to the organization in which he works, and 
the "cosmopolitan" is more likely to be influenced by fellow teachers 
of the subject outside the school (Hoyle, 1969). 
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that will adversely affect commitment. Most of these reflect on the 

support and respect that reputedly used to be given to teachers by 

the community and which are now seemingly somewhat lacking. It has been 

said that the public holds a certain stereotype view of teachers and 

that the latter may react in conformity to this view (Charters, 1963). 

In terms of their public face it has been suggested that teachers may 

present a self image that has a slight touch of apology (Hoyl~, 1969)1. 

Shipman (1975 : 17) has observed that the "stress on challenging 

assumptions, on the value of research, on the efficiency and power of 

individual reason" has demolished "the traditional authority of 

teachers as carriers of accumulated wisdom and representatives of 

established order". Whilst by no means being certain that the science 

teacher (a) would perceive that he was not being accorded appropriate 

prestige by society (b) that if he did perceive this it would result 

in him being less committed in terms of time and effort, the effect is 

at least plausible. Another similar possible effect stems from the 

reputation of the school in the community. There are further societal 

features that may impact on the teacher more directly. These include 

what is seen as interference from persons in society,and pupils who 

appear not to value the goals that the teacher is trying to achieve, or 

not to espouse his beliefs. A final example, if it can be included 

as a societal effect, is the need for teachers to meet the demands of 

their lives outside the school (Westbury, 1973). 

Morrison and McIntyre (1973) have mentioned a major effect from 

the education system level that can lead to the teachers having a lack 

of involvement in certain aspects of their role. This concerns the 

handing down of "imperfect" policies which persons at the school 

, lIt has ' been suggested by' writers, such as Charters (1963) and 
Becker (1961), that persons who enter teaching are those whose ambition 
is limited anyway or who really aspired to some other occupation which 
they could not fulfill. 
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level are expected to carry throughl • Elsewhere (in Chapter Two) 

some detail has been given on the question of centre periphery 

curriculum development and teachers' possible reactions to changes 

that they are expected to accept and implement. The potential for a 

reduction in commitment here is strong, particularly for new practices 

for which the science teacher feels ill-prepared. Other factors such 

as the apparent arbitrariness of higher authorities could al~o lead to 

a reduction in commitment. In an article which is somewhat critical of 

integrated science,Chapman (1976) presents "administrative convenience" 

as an "ally" of integration. It does appear that in their public 

responses to documents on integrated science some Scottish science 

teachers seem to feel that a major reason for introducing integrated 

science was for administrative reasons (in particular the need to cover 

a, shortfall of physics specialists and to solve problems of time

tabling). Whether this feeling leads to a lack of commitment towards 

integrated science or not, or whether such responses grow from a lack 

of commitment rooted in some other cause, are open questions. Skilbeck 

(1974:8) feels that teachers may "have the mental and emotional power 

to become engaged in curriculum development in school but are res

trained by tradition, the demands of office and, possibly, a deeply

seated sense of inadequate social recognition". 

Possible effects that have been identified at the school level are 

the actions of the headmaster and the general nature of the school in 

which the teacher works. There seems to be a potential for adverse 

effects on teachers (that is, a reduction in commitment) if the headmaster 

is too authoritarian or coercive if he seems to be placing too much 

emphasis on the efficiency standards and rules of the organization (Gross 

lThe raising of the schoo1 -leaving age is an example of this. 
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and Herriot, 1965,reported by Morrison and I1cIntyre, 1973), or if he 

appears to be arbitrary in decision making or allows too little 

participation. On the other hand a head who demonstrates supportive 

leadership qualities may induce stronger commitmentl • With regard to 

the nature of the institution, Elboim-Dror (1972) perceives an increasing 

degree of bureaucratization in schools as being antithetical to commit-

mente It is also possible that if there are abnormal demands .in other 

areas of school life, then there might be a tendency for a teacher to 

reduce his commitment to science teaching2. In some cases the school 

might only demand a low degree of commitment in the sense that it is 

satisfactory if the teacher attends to his everyday requirements, is 

punctual, keeps control and keeps the class for its allotted time. 

In discussing effects on the various orientations one factor has 

emerged several times and this is the effect on the teacher of being a 

member of a group within the school. Mention has been made of the 

suggestion by Hargreaves (1972) not only that teachers may be guided 

by the feelings prevailing in these groups,but that such feelings will 

have some normative quality. He has proposed that one of these is the 

norm of "mediocrity" - that of not being too enthusiastic or energetic, 

not working in breaks, and so on. It might also be assumed that if the 

teacher detected an atmosphere of 'trying hard' then this might produce 

an equivalent effect on him. Corporate decision making may also be 

valuable in developing broad commitment. Morrison and McIntyre (1973) 

say that although relations between teachers are important, little is 

known about them, with a substantial reason being that these are 

"private" concerns. 

l Musgrove (1971) has pointed out that sanctions are available to 
headmasters through teachers being dependent on them for references and 
for the allocation of their classes. 

2See role conflict in Chapter 2. 
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It has been left as problematic as to whether the groups of 

teachers to which a particular person belongs in the school correspond 

to departmental groups. However, it is known that there are persons 

appointed to head departments. The role of these persons has been 

proposed by some as including tasks concerned with motivating the 

other members of their department and with fostering greater commitment. 

Thus the assumption being made (by ~arland, 1971 and others) is that 

the commitment of science teachers can be affected by the actions of 

their head of department. 

So far, effects on the teacher's commitment have been considered 

as if emanating from the various levels (societal, and so on), but there 

are also some general effects that are difficult to attribute to these 

areas or which may be attributable to combinations of areas. They 

include teachers' experiences of work as a totality. For example, 

Vroom (1964) writes of more commitment being induced by work which has 

greater complexity and challenge, as well as work that enables the 

incumbent to use his abilities and to be creative. Successes, or seeing 

results, can be beneficial, whereas a lack of finality in work, or a 

belief that efforts are being wasted may be detrimental to commitment 

(Meakin, 1976). Finally, there is the possibility that more mundane 

features such as travel problems may have an adverse effect on commit

ment. 

Much of what has been discussed above has been in terms of features 

that reduce commitment. Sergiovanni and Carver (1973) introduce a possible 

mediating effect when they say that motivation to work beyond what is 

necessary to meet minimum requirements comes from a "satisfier" set of 

variables, whereas those that reduce commitment come from a "dissatisfier" 

set. For this reaso~, and others that will be noted below, it seems 
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important to consider the notion of satisfaction itself. This is now 

done. 

The Notion of Satisfaction 

Seeking a definition of satisfaction is problematic for similar 

reasons to those mentioned for other concepts such as professionalism. 

The main problem is the plethora of definitions available, often dis

tinguishable only by slight nuances. The approach will be to consider 

a small number of selected statements. Getzels,~. ale (1968) say that 

the term "satisfaction" is more or less synonymous with "contentment". 

In a similar vein, Locke (1969, quoted by Holdaway, 1978 : 31) defines 

satisfaction in relation to a person's job as "the pleasurable emotional 

state resulting from one's job as achieving or faciltating one's job 

values" • The second aspect is introduced by Getzels ~. !.l. (~: 130), 

satisfaction "may be said to be a function of the congruence between 

individual needs and institutional expectations". This is what 

Mumford (1970) refers to as a "needs/fit" model. 

The study of worker satisfaction has been perceived as important 

for a number of reasons. Lawler (1973) says that it is one measure of 

the quality of life in organizations. Information on factors that 

cause dissatisfaction or reduce satisfaction may be important in 

improving the quality of working experience of employees. In some 

senses this assumes that satisfaction could be a legitimate goal in 

itself. Holdaway (1978) observes that very little is known about the 

determinants and consequences of satisfaction. As far as science 

teachers are concerned it has been introduced as a variable that may be 

linked to commitment and to teacher behaviour. 
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A number of researchers including Sergiovanni and Carver (1973) 

utilize and have generally replicated the work of Herzberg (1966) who 

put forward the "motivation-hygiene" theory. The basis of Herzberg's 

theory is that factors in the job situation which contribute to 

satisfaction and those which contribute to dissatisfaction are not the 

same and that the two groups of factors are more or less mutually 

exclusive. The following were generally found to be satisfiers : 

achievement, recognition, the act of working itself, responsibility 

and advancement. Such effects, which tend to correspond to Vaslow's 

(1954) higher order needs, have motivational potential for most people; 

that is, they represent spurs to greater effort, although they may 

vary both in strength and duration. Factors generally found to be 

dissatisfiers included: salary, interpersonal relations, supervisors' 

behaviour, policy and administration, working conditions and job 

security. Deficiencies in these (corresponding to lower order needs of 

Maslow but assuming the lowest level (biological) needs are met) may 

lead to decreased performance but their motivational potential is low, 

thus they are labelled "hygiene" factors1• 

Sergiovanni (1967) attempted to replicate Herzberg's work in a 

teacher setting. Among Herzberg's "satisfiers" he found that achieve-

ment, recognition and responsibility tended to be mainly satisfiers for 

teachers too. For example, he found that public recognition was a 

statistically significant contributor to teacher satisfaction though he 

did not find that a lack of recognition led to dissatisfaction. 

Sergiovanni and Carver (1973) in contrast to Herzberg's finding that 

the act of work itself was a satisfier, found that "work itself" was 

IHerzberg's theory, while it continues to be seen as "useful" 
(Holdaway, 1978) has not gone uncriticised. One important criticism 
has been that the methodology used by Herzberg did not control for 
defensive mechanisms of the respondents. Specifically, they may tend to 
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bi-polar, that is, it appeared in teachers' stories of both 

satisfaction and dissatisfaction. It was felt that this was due to 

the double nature of the job, the teaching tasks and the routine or 

maintenance tasks. 

On the "dissatisfier" side Sergiovanni (1967) found similar 

results for teachers in Herzberg's "interpersonal relations", 

"supervisors' behaviour" and "policy and administration" categories. 

With regard to interpersonal relations, in a situation where groups 

of persons are placed together for substantial periods direct inter-

personal conflict is a possibility, some would sayan inevitability. 

A number of examples have been provided of circumstances which might 

lead to this. Such conflict, even to the extent of "inter-teacher 

hostility" (Hargreaves, 1972) may arise from lack of conformity to 

general staff room values (~., see above p.66 ), feelings that other 

teachers are not accepting their fair share of work or responsibility 

(Morrison and McIntyre, 1973; Lortie, 1975), that other teachers are 

undervalueing the incumbents work (Morrison and McIntyre, ~.), or 

that some persons are more favoured by the school administration 

(Ibid.). Other sources include feelings that resources have been 

unfairly allocated and perceived problems in communications. Morrison 

and McIntyre give the most common source of conflict as discipline. As 

well as conflicts between individuals Hargreaves (1972 : 404) has 

observed that : 

In some schools overt antagonisms grow up between groups, 
sometimes to the point when conflicts and rivalries can make 
life in the staffroom distinctly unpleasant • 

Finally, Dunham (1976) has posited the likelihood of indirect aggression 

if teachers are not allowed to express their grievances and day-to-day 

attribute causes of satisfaction to themselves and causes of dis
satisfaction to their environment. 
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frustration, and in severe cases the onset of illness. Rudd and Wiseman 

(1972, reported by Morrison and McIntyre, 1973) sought sources of 

dissatisfaction among a large group of teachers five years after 

completion of training. "Poor human relations among the school staff" 

was second to salaries in frequency as a dissatisfactionl • 

Concerning "supervisors behaviour", too much stress on .the 

expressive aspects is likely to be linked with the dissatisfaction of 

teachers (Sergiovanni, 1967). It has also been realized that "school 

executives who . overestimate the operating need level of teachers and 

scare them off with ultra-participatory self-actualizing administration 

are as ineffective as those who deny teachers meaningful satisfaction 

by underestimating operating need levels" (Sergiovanni and Carver, 

1973 : 59). The question arises as to how administrators should behave 

in general. Appropriate behaviour seems to be to consider both sides 

of Herzberg's dichotomy, that is, trying to rid dissatisfiers as well 

as encouraging teachers to increase their individual responsibility and 

individual identification with tasks as a means to greater achievement 

and hence satisfaction. Supportive styles of "leadership" have been 

associated with satisfaction especially if people expect support2 • 

Examples of this are making time available for listening to others, 

operating on others' suggestions, seeking others' approval, and so on. 

Finally, on the dissatisfier side, Sergiovanni (1967) found that 

difficulties in their personal lives led to dissatisfaction as teachers. 

However, an enhanced personal life did not generally lead to satisfaction. 

lIn situations of difficult interpersonal relations between teachers, 
pupils are also likely to become forgotten ~ service orientation supra. 

~he author does not intend to discuss the concept of "leadership" 
in detail, the reader is referred to such works as Stogdill (1974). 
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Relations with pupils was also found to be a dissatisfer, probably, 

says Sergiovanni, because appropriate relations with pupils have to be 

developed before the teacher can get on with the job. 

The final note on satisfaction stems from Holdaway (1978) who 

stresses that job satisfaction can be considered either as a total 

measure, which he calls overall job satisfaction, or, as has already 

been implied, as differential contributions of feelings of satisfaction 

from various "facets ... Lawler (1973) defines facet satisfaction as 

"people's affective reactions to ]:articular aspects of their job". 

Lawler applies the "discre]:ancy approach" to facet satisfaction, making 

the assumption that satisfaction with the facet would be determined 

"by the difference between how much of the factor there is and how much 

the person feels there should be". Argyris (1972) has noted that 

individual facets can assume an importance beyond other facets. As an 

example Argyris notes that leadership styles of supervisors and 

administrative controls can be sufficiently powerful in their own right 

to cause an employee to leave an organization even though he might be 

deriving satisfaction from other facets. 

Summary and Conclusion 

Five affective areas pertaining to teachers were selected and 

contextual effects on these areas discussed. The rationale for focusing 

in this way was to consider the teachers' tendencies towards professionalism. 

With regard to a subject orientation it was noted that contextual features 

might tend to influence the teacher into concentrating on his own sub-

ject area. On the other hand it was noted in the previous chapter that 

it did not appear to be ]:art of the teacher's role to further knowledge 

in that subject. In fact it seems that the teachers main task is to ]:ass 
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that knowledge on, to communicate it, rather than to further or apply it. 

This is consistent with what Etzioni (1966) calls a "semi-profession". 

With regard to the service orientation, certain features were noted 

that might militate against a very strong service ideal; similarly 

contextual factors made it possible that there would not be a strong 

colleague orientationl • The factors noted also seem to point to the 

teacher's professionalism being "restricted" rather than "extended" 

(Hoyle, 1969). 

Whereas the tendencies with service, subject and colleague 

orientations seemed to be generally agreed to be towards a restricted 

"professionalism", the consequences for commitment seemed less clear cut. 

Writers seem to have seen it to be a case of much depending on the 

actions of the headmaster and head of department in particular. The 

final section of the chapter concerned the satisfaction of teachers with 

various aspects of the job situation. Here, the work of Herzberg was 

introduced and the notion of some features being more likely to be 

related to the teacher being dissatisfied and others to him being 

satisfied. It was also noted that it had been found that reactions to 

individual facets of the work situation could be of significance. 

It was indicated at the end of Chapter 2 that a decision had been 

made to investigate the activities of principal and assistant principal 

teachers of science in the preliminary study. It should be added that 

this implied that certain variables were to be controlled. These will 

be noted in the next chapter. Based on the review of the affective 

aspects a second decision was made : to investigate the morale of groups 

lA causal effect has been implied here though it must be permitted 
that contextual features could be arranged in some cases to facilitate 
an orientation already held. 
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of science teachers in relation to integrated science and their satis-

faction with the conditions under which they taught integrated science 

and to try to relate these with the variable of the promoted science 

teachers' actions. The rationale for this decision and an outline of 

the preliminary study which resulted, are given in the next chapter. 



CHAP'l'ER 4 

A PRELIMINARY STUDY FOCUSSED ON 
ASPECTS OF THE DEPARTMENTAL CONTEXT 

A preliminary or pilot study is valuable in a number of ways. It 

is the initial 'foray' into the field with the ideas gained from the 

literature, with tentative hypotheses and with a methodological 

perspective. It is a way of trying out procedures before a pplying them 

more widely and an opportunity to unearth unforeseen difficulties. In 

the l ast resort it can be a guide to the very efficacy of a set of 

procedures. In this chapter such a study is described, commencing with 

factors from which it evolved. There follows a detailed outline of the 

construction and administration of three instruments used, and a 

discussion of the results. The third part of the chapter is concerned 

with the perspectives of promoted science teachers on their roles, 

derived from responses to open-ended interview questions. In the con-

cluding section the overall results of the preliminary study are 

discussed and conclusions are drawn regarding the subsequent, main 

phase of the research. 

The Origins of the Preliminary Study 

Al though indications have been given in the first three chapters 

that there is an overriding interest in the context of science teaching 

in a very broad sense, the impetus for the study was from a much more 

narrowly focussed project, firstly, on science departments and, 

secondly, on one area of science teaching. In fact, the major stimulus 

was a phase of a project on factors affecting curriculum innovation 

with special reference to integrated science, in which the author 
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participated concurrently with embarking upon the present research. It 

i s not intended that a detailed descrintion of that project t-rill be 

given here, reports of various aspects are given in BrovTn, et.al.( 1976 ) 

and Brown and McIntyre (1978)1. However, aspects of the project are 

mentioned where they are relevant. The present author's main concern 

was with a phase of the "innovations" project that involved the 

collection and analysis of data on relevant aspects of architectural, 

organizational and social aspects of science departments. The 

organizers of the project outlined three "departmental" factors that 

could potentially influence teachers and which could be operationalized. 

These were (a) factors outwith departmental control,such as the archi-

tecture (b) departmental practices,such as systems for locating equip-

ment (c) departmental norms,for example,concerning how science subjects 

should be integrated. Although the three types were identified, it was 

considered by the organizers that it was problematic to establish that 

they were mutually inde pendent and to determine the extent to which they 

exerted independent influences on individual teachers. 

In the preliminary study the author chose to concentrate on a 

single aspect of one of these departmental factors : the support given 

to teachers of integrated science by principal teachers in the area of 

departmental practices. This was an area of interest that the researcher 

had developed as a result of reviewing the literature on teachers' roles 

in Chapter 2. It was stated there that l ittle information was available 

on departments and on the activities of principal and assistant 

principal teachers. Furthermore, it was noted when considering 

tendencies tOvlards professionalism in Chapter 3, that an appro'oriate 

lAt the time of writing a final report on this project is not 
available. 
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stance for promoted science teachers, consistent with science teachers 

as semi-autonomous professionals,would be that of a person supporting 

those teachers. 

Whereas the author's interest in the science departments some-

vrhat paralleled that of the project organizers', he did not share 

their concern to relate de partmental variables to aSgects of teachers' 

classroom behaviourl. He chose instead to take as his other variables 

affective measures selected from those that had arisen in Chapter J. 

The author decided to investigate to what extent there a ppeared to be 

variation in teachers' commitment to teaching integrated science in 

terms of their morale' with respect to integrated science. In addition, 

it was decided to determine the variation, in the sample schools and 

departments, in teachers' satisfaction \'lith the conditions that 

pertained with regard to their teaching of integrated science. Aspects 

of morale and satisfaction vrere selected because the suggestion from the 

literature revievr was that there was likely to be more possibility of 

variation in these than in the other professional orientations (towards 

the subject, towards service and towards colleagues) with respect to 

the support variable. !vlore consideration is given to the rationale for 

this decision when the concepts 'morale' and 'satisfaction' are 

examined in further detail below. 

Research Questions 

The preliminary study was directed towards the following research 

questions 

IThe predetermined aspects of classroom behaviour in the pro ject 
were derived from four innovations with which the organizers felt the 
writers of Curriculum Paper 7 to be very concerned, namely ; teaching in 
a way that integrated the three science disciplines; teaching with the 
intention of achieving specifi~ objectives; teaching science to mixed
ability classes; and using a guided-discovery approach. 



- 8 7 -

1. Could a relationship be established between the morale of 
science teachers with regard to integrated science teaching 
and the number and range of activities carried out by 
promoted science teachers that could be labelled as supportive 
to integrated science teaching? 

2. Could a relationship be established between teachers' 
satisfaction with conditions for integrated science teaching 
and activities carried out by promoted science teachers that 
could be labelled as supportive to integrated science teaching? 

3. What perceptions do promoted science teachers have of their 
roles in relation to integrated science teaching? . 

This third, general question was included because it was also 

felt useful to obtain promoted science teachers' own s pontaneous 

perce ptions of their roles to compare these with the support model that 

had been proposed. (This general question was posed before teachers 

were asked to complete a checklist on support aspects~ 

'Integrated science teaching' was taken, operationally, to be 

teachers' interpretations of the programme outli ned in Curricul um 

Paper 7 with the reasonable assumption that schools in Scotland that 

were following an integrated science programme were using that document 

as a basis. 'Morale' and 'satisfaction' were measured by responses to 

t wo s pecially deve l oped scales. An a priori checklist of potentially 

supportive activities by promoted science teachers (principal teachers, 

and assistant principal teachers des ignated as responsible for 

integrated science) was used as a measure of 'support'. 

A further rationale for these questions is an interaction between 

the project aspects described and the original research questions in 

the Introduction. The researcher is postulating that "administrative 

roles" and the "science de partment" are possibly prominent features 

of the context of science teaching and seeks to establish this through 

obtaining perceptions from teachers. 
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Hypotheses 

Two hypotheses were stated : 

1. In schools where a greater variety of supportive activities 
were perceived by non-promoted science teachers to be carried 
out by their promoted science teacher colleagues there would 
be higher mean 'morale' among non-promoted science teachers. 

2. In schools where a greater variety of supportive activities 
were perceived by non-promoted science teachers to be 
carried out by their promoted science teacher colleagues 
there would be greater mean 'satisfaction' among nqn
promoted science teachers. 

Development of the Attitude Scales 

Operationally Defining the Morale Construct 

'Morale' is a term which is widely used, but which presents 

difficulties for both operationalization and measurement. However, 

certain common threads can be detected in its use from which a 

utilizable definition can be constructed. Morale is normally used 

with respect to certain feelings of individuals engaged with some group 

that exists for some purpose. It has been associated with identification 

with group goals and a predisposition on the part of persons engaged 

in an enterprise to put forth extra effort in the achievement of those 

goals. The emphasis on extra effort seems to come about because morale 

is often associated with acting positively under pressure with shades 

of willingness to 'go over the top '. Other phrases that have been used 

when morale has been discussed are, in relation to the group , esprit de 

corps, solidarity, cohesion and identification, and, in relation to 

work itself, vitality of action, will to effort and willingness to work 

hard. For example, Porter's (1968) "commitment" contains the elements 

of "goal acceptance" and "high levels of effort" as well as "a strong 

desire to stay with the organization". Further sentiments of the latter 

type are stated by Anderson and van Dyke (196J)such as a tendency to 

express aggression and hostility against forces frustrating the group 
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itself, to speak with pride about the enterprise, not to grouse in 

the group, and to have friendly and mutually respectful relationships 

with administrators. 

Several factors have been associated with levels of morale, and 

without making any causal assumptions these will be noted here. In 

terms of the group the following have been identified : the ability 

of the group to engage su~cessfully in conflict; confidence in the 

ability of colleagues; the members sense of status in the group; and 

confidence and respect for management. In terms of group goals there 

are : clarity and consensus on role conceptions; members' understandings 

of where they are trying to go; and optimism with regard to the attain

ability of goals. In terms of the individual member of the group there 

are: the gratification of individual motives; feelings of security; 

feelings that one's talents are being utilized in a sense of achieve

ment; and self worth and self responsibility. This list is not 

exhaustive, but is illustrative of some of the main associative ideas. 

In the outline so far, only positive indicators of morale have 

been at issue, with strong tendencies to act in the ways indicated being 

labelled as 'high' morale. 'Low' morale, on the other hand, can be 

indicated by negative behaviours such as being drunk on the job, being 

excessively absent or late, or being reluctant to perform, as well as 

by weaker tendencies to act in the ways previously indicated. In this 

study positive rather than negative indicators have been used, although 

some of the items have been worded negatively in order to reduce the 

likelihood of a response set. 
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A basic assumption 1-Till be made about morale: that it can be 

conceptualized and measured with respect to some s pecific area. This 

notion of morale being a "differentiated construct" has been put forward 

by Price (1968) with regard to various aspects of the work situation 

such as the job itself (that is, work on the shop floor, so to s peak ), 

to the total organization, to the career and to the ~-1Ork group. Halpi n 

(1957) also stressed that morale was not a unidimensional concept - high 

morale in one component does not guarantee high morale in another. I t 

is unlikely that there wil l be completely independent facets and 

probable that general feelings of well-being or propensities in one 

area are likely to affect another. However, with this limitation in 

mind,it i s felt justifiabl e to obtain a measure of the morale of groups 

of science teachers directed towards one aspect of their work, in this 

case, integrated science teaching. 

In deriving an operational definition of morale with s pecial 

reference to integrated science it is necessary to extract relevant 

features from the broad framework that has been presented. Since the 

project schools had been chosen on the basis of one science teacher 

teaching all science to one class, and because of the conventional 

aspect of the 'technology' which places one teacher to act alone with 

one group of pupils (even though there may be some corporate planning ) 

it was decided to place emphasis on the 'goal' and 'effort' features 

rather than 'group' feature s . This was also consistent with a 

reluctance at that stage to make assumptions about the nature of science 

departments as work groups . Thus the operational definition was a s 

follows: A measure of the teacher's 'morale-in-integrated-science' 

was a teacher's score on a s pecially constructed Li kert-type scale 

containing the following components : willingness to teach integrated 

science because it was seen as val uable, commitment on the part of the 
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teacher to teach VIell tOvTards goals seen as clear and worthwhile, and 

the deriving of benefit from the utilization of personal talents. 

Operationally defining the satisfaction construct 

The outline here is in addition to statements made about satisfac

tion in Chapter 3. In general, the term 'satisfaction' implies that 

there is a close match between an individual's needs or wants and what 

the individual actually gets (Lawler, 1973). The result of this 

correspondence between a perceived state as it is, and as it should be, 

is some mental state of contentment or pleasantness or a feeling of 

well-being in the individual, or the opposite if such needs have not 

been met. The concern here is ~ with the concept 'job satisfaction', 

where there is an overall positive feeling due to all aspects of the 

work being according to perceived needs, but rather with each 

individual science teacher's satisfaction with the conditions under 

which integrated science was taught. This .. Tas again on the assumption 

that there can be an orientation to s pecific psychological objects or 

categories of object in the work situation (Kalleburg, 1977). 

It will be a pparent in the operational definition that the 

'satisfaction' scale is strictly speaking a 'lack of dissatisfaction' 

scale if Herzberg's theory and conce pts are accepted and taken into 

account (Herzberg, 1966). 

The operational definition was as follows: The measure of 

'satisfaction-with-conditions-for-integrated-science teaching' (referred 

to in vlhat follo .. Ts merely as 'satisfaction') was a score on a specially 

constructed Likert-type scale containing the following components : 

judgements on the adequacy of physical conditions and informational 
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resources, judgements on the adequacy of guidance provided by promoted 

science teachers, and judgements of the adequacy of help for day-to

day problems with integrated science teaching. It was assumed that the 

teachers of integrated science had a perception of a ppropriate and 

adequate conditions that should pertain if they were to carry out what 

they judged to be effective teaching, and could compare these with the 

conditions that did exist. 

Development of the 'Morale' and 'Satisfaction' Scales 

The scales were developed following the procedure used by Moore 

and Sutman (1970). ThUS, " position" statements were formulated for . 

low and high morale and for high and low satisfaction. Attitude state

ments were then written for each position statement with items being 

derived from experiences in project schools and other schools, from 

relevant literature, and from discussions with colleagues. Edwards' 

(1957) criteria were used as a guide for the preparation of good items. 

In order to make the final item selection a combined scale of morale 

and satisfaction items, randomly arranged, was presented to a ~nel of 

experienced science educators who were asked to read the position state

ments and classify each item as either morale or satisfaction and as 

either positive or negative. On the basis of the judges responses 

some items were eliminated,leading to the final scale of thirty items, 

sixteen for morale and fourteen for satisfaction. The final version of 

the scale is shown in Appendix Ia,pp.42l to 425. 

The Reliability and Validity of the Scales 

Since the scales had been presented to expert judges, and those 

items on which the judges had been unanimous with regard to category 

of statement (morale/satisfaction; positive/negative) had been chosen, 

then this was taken to be an indication of the face validity of the 
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scales. Their reliability was determined by a test of internal 

consistency on the completed scales using the Cronbach a. For the 

satisfaction scale the coefficient was 0.87 and for the morale scale 

0.89. By a t-test on top and bottom thirds, all items were found to be 

discriminating. 

There was a correlation on the completed scales between morale 

and satisfaction of 0.54. Factor analysis could indicate whether 

distinctun~imensional constructs corresponding to morale and satisfac

tion actually emerged, but since, as will be explained later, the 

direction taken in the preliminary study was not pursued, then this 

question was not followed up. 

There are various factors that may cause limitations in the use 

of the scales, two of which will be noted. McNeil (1971) re ports that 

morale tends to decline during an academic year. In this study the 

instrument was applied at the end of the year and is a measure of that 

'point-in-time'. Secondly, although it has been assumed in both scales 

that persons can be oriented to aspects of their job situation, there 

is the clear possibility of 'contamination' by orientations to other 

aspects and there must be due caution in viewing the results strictly 

as an attitude to integrated science. 

Support for Integrated Science Teaching 

The notion of support for integrated science teaching and the 

moti va tion for its development and examination as a construct l.;as 

originally derived from the idea of "administrative support systems" 

used by Immegart and Pilecki (1973), although those authors do not 

claim originality for the construct. The present study, however, is 

more concerned with supportive behaviours by promoted science teachers 
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in particular without assuming that they constitute a bounded, 

definable sub-unit of the organization in which they operate. Thus the 

"systems" aspect will not be pursued. Immegart and Pilecki draw their 

idea of "support" from ideas of line and staff in organizations (for 

example, see !1cGregor, 1960 and Brown, 1960), but it is felt a ppropriate 

to the present study since it is behaviour consistent with administering 

groups of professionals, with a major thread of this study being the 

science teacher as a professional. Supportive administration is con

commitant with the granting of professional autonomy. 

Before embarking on a more detailed outline of the support 

construct it should be stressed that it is not being assumed, and is 

considered unlikely, that promoted science teachers would themselves 

have a notion of " providing support", or explicit goals of carrying out 

tasks which they judge to be supportive. On the other hand, it is 

envisaged at this stage that among the activities carried out by 

administrators there are some that could be labelled as supportive even 

though the incumbents might not label them in that precise way. 

Defining Support 

Borrowing again from Immegart and Pilecki (1973: 127) a general 

definition of supportive behaviour would be "that which facilitates, 

assists, provides resources and othen'1ise serves" teachers of integrated 

science. Several writers have emphasised' this task of school adminis

tration in enabling the teacher, so to speak, to "get on with the real 

job of t eaching". Thus Loughary (1966) puts forward the idea of 

"freeing the teacher from his limitat1.ons" and Farn~r (1966) sees the 

major goal of school management as that of the elimination of tasks 

which inhibit the ability of ~eachers to perform in the most efficient 

way. Thus the teacher may have increased time and energy because 
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certain things have been done for him, or he may have his breadth of 

choice increased. 

One of the fundamental characteristics of support is that it 

must be suggestive rather than obligatory. Thus the information, 

resources and so on are available to the teachers to use as they wish. 

To go beyond this is to provide direction rather than support. This 

is a complex distinction since it- has already been said when autonomy 

was first discussed (p. 50 ) that teachers may accept direction under 

certain conditions. The problem is somewhat circumvented by restating 

the teacher perspective stance since it can be said that if the teacher 

sees his professional autonomy as being infringed or his activities being 

hindered then the action of the other person cannot be seen as supportive. 

This problem will re-occur when the question of measurement arises. 

Immegart and Pilecki (1973 130) provide two criteria by which 

support services may be evaluated: "relevance and assistance potential". 

Brligelman (1975) says that there may be phases where teachers prefer to 

be left alone as a defensive mechanism: if conditions are not of the 

best then some pressure is removed from the teacher if he is not as 

effective as he feels, or in his view others feel, he ought to be. The 

supportiveness of activities can also be dependent on the extent to 

which the teacher can cope. It is envisaged that there could be an 

overload of information or a surfeit of resources that tend to over-

whelm or confuse the teacher (Wrigley and Sparrow, 1976). 

~li th these problems in mind it is now possible to look at com-

ponents of 'support' as the term will be used in this study. As far as 

the task of teaching is concerned, basic support is provided. Thus 
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teachers have a place in which to work and are supplied with various 

standard materials; they also have, through training, texts, and so on, 

possession of basic information. Consequently, the concept of support 

being mooted really concerns the provision of resources, information 

and other services beyond this general level. The general components 

of support could include : resources and information to enhance the 

teachers' knowledge and skills or for classroom use; help with 

clarification of goals; an administrative framework for the movement 

and availability of materials and documents (logistic support); 

assistance with day-to-day problems; initiation of action outside the 

science classroom to try to ensure that pupils there are more 

receptive to the learning of science; and help with discipline problems. 

It will be evident that the interest is primarily in instrumental 

support rather than expressive support, thDugh the aspects mentioned 

are .likely to have an expressive dimension. One reason for restricting 

the components to instrumental ones is that it is hoped that a more 

objective response on the presence or absence of these can be obtained. 

It might be surmised from this decision that there is more likely to 

be a relationship between the type of support being measured and the 

satisfaction measure. 

"Support-for-integrated-science-teaching", then, was operationally 

defined as those behaviours carried out by principal teachers of 

science and assistant principal teachers responsible for integrated 

science and assumed, E:. priori, to provide 'support', as defined above, 

for the teachers of integrated science. Fifteen specific support 

activities were listed 

1. Provision of guidance on how to perform certain experiments 
in the integrated science courses. 
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2 . Provision of information to improve teachers' knovl1edge of 
topics in the integrated science course, particularly where 
teachers have to teach outside their main s pecialism. 

3. I~ovision of information about general teaching methods used 
in the integrated science course; for example, small group 
methods. 

4. Provision of information on any new developments in integrated 
science teaching. 

5. Action to improve the pu pils ' background knowledge and skills. 

6. Action to alleviate pupil discipline problems . 

7. Presentation of suggestions on how to make l aboratories more 
suitable for integrated science. 

8. Presentation of suggestions on the holding of integrated 
science lessons outside the laboratory. 

9. lrovision of new or revised printed teaching rraterials for use 
in integrated science. 

10. Provisi on of new or alternative science equipment for use in 
integrated science. 

11. Provision of new or alternative visual aids for use in science 
teaching. 

12. Arrangement of convenient storage of equipment for integrated 
science teaching . 

13 . Provision of information on the co-ordination of integrated 
science and other school SUbjects. 

14 . Provision of a list of goals for integrated science. 

15 . Presentation of suggestions on how to approach topics in the 
integrated science course so that they form an a ppropriate 
foundation for science in years three and four. 

Support has clearly been defined in a very limited sense and a 

number of assumptions are involved, especially about the teachers' 

professionalism and their consequential need for support. ~ or exam le, 

it is assumed that there is a concern among teachers to relate the 

topics being learnt in science to other subjects, hence the val ue of 

support for this aspect. 
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Obtaining a Measure of 'supnort-for-integrated-science-teaching' 

Fifteen s pecific areas of support have been listed and each 

represents an as~ect on which it was felt an objective response could 

be given. For example, guidance on how to perform experiments in the 

integrated science course was likely to be given at a departmental 

meeting or in the form of printed material. Thus, at the minimum 

it should have been possible to obtain objective yes/no responses as to 

whether a supportive activity had, or had not, taken place. There Has 

the added problem of degree : using the same example, guidance could 

have been given for ~ experiment or, say, thirt~. It Has decided 

that since the main concern was to establish the existence of 

deliberately organized support then at this stage only the presence or 

absence of the various areas would be sought, and that this would be 

done by means of a checklist to be answered by non-promoted science 

teachers. Consensus in the responses would be an i m ortant indicator 

of the definite presence or absence of aspects. 

A further point that should be made is that the measure of 

"support" obtained from a summation of responses, admittedly rather 

crude because of the question of equivalence and weighting of the 

various components, was descriptive rather than being an indication 

of the effectiveness of the promoted science teachers. Effectiveness 

measures depend on the existence of explicit goals and, as already 

stated, no assumptions were made about the goals of promoted science 

teachers. 

rrHo additional exploratory aspects were introduced into the 

checkli s t questions; indications Here sought on whether promoted 

science teachers Here "perceiv~d to be reactive or proactive in their 

support activities and whether they sought systematic feedback. 
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Elaboration is required on these hlO points 

1. The reactive! nroactive distinction. It can be envisaged that 

promoted science teachers could provide support in a r eactive way; 

that i s , action could be taken when this has been thought necessary 

due to some problem or need that has been encountered or expressed. 

An example of this would be that as a result of difficulties that had 

arisen in performing an ex~eriment, that experiment may have .been r e

designed or modified by a promoted science teacher and the changes 

communicated to all teachers of integrated science. But promoted 

science teachers coul d also anticipate problems or needs and take 

action to provide support before they are experienced . 

Thus, the term "reactive" was reserved here for action that was 

perceived by teachers as being initiated by themselves; " pro-active" 

refers to action perceived by the teachers as initiated by the 

promoted science teachers. It was quite possible that an act of 

anticipatory support came about because the promoted science teacher 

had had certain experiences in the past, experiences which may have 

been with the same assistant teachers. I t is a l so quite possible that 

an act which appeared to the t eachers to be initiated by the promoted 

science teachers was actual ly initiated by some other person such as 

the science adviser. These factors would affect the validity of any 

conclusion from the data about the styles adopted by promoted science 

teacher, but not necessarily about a support/morale/satisfaction 

relationship . With these caveats in mind, the author was interested 

in whether a style of functioning on the reactive/proactive dimension 

emerged from the promoted science teachers in the preliminary study. 

2 . Feedback. 'rhe notion of feedbac k again emerged from the 

author's earlier readings on professionalism. For example, collecting 

data for feedback to teachers, .or to he lp to support them, is more 
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consistent with a profess ional stance than collecting data for super-

vision. The interest is in the extent to which deliberate attempts 

Here made by administrators to obtain feedback on various aspects of the 

integrated science programme. Whilst this process is not a direct 

form of support it is seen as an important ~hase in the optimization 

of support. 

A checklist of items was prepared with one item on each of the 

fifteen aspects and each item having three responses covering the 

reactive/proactive/feedback aspects. The checklist, including 

preliminary instructions, a ppears as Appendix Ib, pp. 426 to L~32. 

A modified form of the checklist was prepared for administration 

to the promoted science teachers. The purposesof this checklist were 

1. To determine whether there Has in fact, in the case of pro
moted and non-promoted staff, a discrepancy in reports of 
whether particular tasks had been carried out. Large scale 
differences in, say, tasks re ported as being performed by 
promoted staff and reported in the negative by non-promoted 
staff, would have indicateda further area of investigation. 

2. If, in fact, the discrepancies mentioned in (l ) did not 
materialize then the , promoted teachers' checklist would 
have provided useful, and somewhat independent, corroboration 
of the evidence of the teachers. 

The promoted science teachers' checklist a ppears as Appendix Ic, 

ppA33 to 437. 

t-Iethodology 

The Sample 

For practical reasons, and from the point of view of a possible 

input into the "Innovations" project, the project sam ple was used as 

the samDle for the preliminary study. The sample consisted of science 

departments in eight comprehex:sive schools. The schools, rather than 

being randomly selected from the total population of schools had been 
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chosen randomly from those schools that fulfilled certain requirements 

in terms of their internal organization. These requirements were as 

follows : 

1. That integrated science as de picted in the Curriculum 
Pa per 7 syllabus was being taught in the first and second 
years. 

2. That more than 75 per cent of science classes in the first 
year were each being taught by a single teacher. 

J. That the first year science classes were of mixe'd ability 
and mixed sex (not including any remedial groups that 

might be withdrawn from the mainstream). 

4. That each school was one in which principal teachers were 
a ppointed for each of the science disciplines, physics, 
chemistry and biology. 

The sample of eight schools (four from the west of Central 

Scotland and four from the east) was taken from those schools satisfying 

the four criteria, after relevant information about all secondary 

schools in Central Scotland had been collected. Because of differences 

in policy the four schools in the east each had assistant principal 

teachers assigned to their science departments with special responsibility 

for integrated science. In the four schools towards the west, although 

there were assistant principal teachers in the science departments, 

these had single discipline designations, for example, assistant 

principal teacher of chemistry. 

Procedure 

The combined Likert-type scale, with random positioning of 

positive and negative morale and satisfaction items, was administered 

to non-promoted science teachers, together with the sup ort checklist. 

At the same time the modified form of the sup ort checklist was 

administered to the promoted science teachers. The checklists were 

answered on a yes/no basis whereas the scal e was answered on a five 

point scale, strongly agreejagree/undecided/disagree/strongly disagree. 
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As part of a general interview in the innovations project an 

opportunity was taken to pose some explorator~ open-ended questions 

to promoted science teachers. The purpose of these questions was to 

obtain promoted science teachers' perceptions of their roles in 

connection with integrated science, without the interviewer providing 

initial cues : 

- how did they talk about their roles? 

- vThat terms did they use? 

- what purpose did they see in their activities? 

- did they thiru{ in terms of support? 

- wha~ constraints did they see to performing their roles as 
they fe l t they should? 

- what were the sources of their role perceptions? 

After preliminary statements to focus the interviewee's ,thoughts on to 

integrated science and on to his role as a promoted science teacher, 

and reassurances that the interviewer did not have preconceived ideas 

so that the questions were not evaluative, there were three questions 

as shown in Appendix ld, p. 438. The responses to the questions were 

tape recorded and descriptive summaries were prepared. 

Analysis of the Scale and Checklist Results 

The morale and satisfaction scales were scored on a five point 

basis with five points for strong agreement to a positive item, down to 

one point for strong disagreement (with reversal for negative items). 

Scores were summed for each teacher. The means for the eight schools 

are shown in Table 11. 

INote that throughout this analysis schools 1-4 are the ones with 

an assistant principal teacher with responsibility for integrated science. 
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TABLE 1 

l"EAN SCORES FOR MORALE AND SATI SFACTI ON SCALES 

School 

1 
2 
3 
4 
5 
6 
7 
8 

Al l 

No of non-promoted 
teachers 

3 
11 
5 
4 
4 
6 
6 
9 

48 

Morale mean 
score 

(range 16-80) 

64.7 
55.4 
53.6 
50.5 
43.3 
62.5 
49.2 
63.7 
56.0 

Satisfacti on 
mean score 

(14-70 ) 

40.0 
44.6 
35 .4 
40.3 
43.5 
46.8 
37.7 
51.2 
44.2 

IJlean morale scores varied from 43.:3 (f?chool 5) to 64.7 (school 1). ' Only 

school 5 had a mean morale score on the negative side of the neutral 

point (taken as the mid-point of the range) . Satisfaction means varied 

from 35.4 (school 3) to 51.2 (school 8) with three schools being 

towards the negative side of the neutral point (schools 3,4 and 7). 

A one-Hay analysis of variance was carried out on both the 

morale and satisfaction scores with the results being shown in 

Tables 2 and 3. 

TABLE 2 

ONE WAY ANOVA FOR THE Ii;ORALE SCORES 

Between 
Within 

Total 

SS 

2092.5 
1854.5 

3947.0 

df 

7 
40 

47 

Vest 

298.9 
46.4 

F = 6.45 
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TABLE 3 

ONE WAY ANOVA FOR SATISFACTION SCORES 

Between 
Within 

Total 

ss 

129.6.1 
2673.2 

df 

7 
40 

47 

(F7,40 5%= 2.25) 

, Vest 

185.2 
66.8 

F = 2.77 

In both cases the variance estimate between schools Has significantl y 

greater (at 1% and 5% respectively) than the variance estimate within 

schools. For those schools where there was an adequate sample, a one 

vlay analysis of variance was carried out using the three separate 

science subject departments. The results of this are summarized in 

Table 4. 

School 

2 
6 
7 
8 

TABLE 4 

ONE WAY ANOVA ACROSS 
SEPARATE SCIENCE SUBJECT DEPART~lliNTS 

IN SCHOOLS WITH AN ADEQUATE SAl1PLE 

F F df 
(morale) (satisfaction) 

5.89 4.60 2,8 
0.29 11.47 2,3 

30.76 2.64 2,3 
0.54 0.56 2,6 

Fi,j 5% 

4.46 
9.55 
9.55 
5.14 

There was a significantly greater variance estimate between departments 

than within departments for morale scores in schools 2 and 7 and for 

satisfaction in schools 2 and 6. 
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Without other data on the schools it can only be noted here that 

some significant differences ~ found, both between certain schools 

and bet\~een certain departmentsl • F'urther information about such 

features as the architecture of the schools, the relationships between 

and VTithin schools and departments, and the general school organization, 

may have allowed s peculation on the reasons for the differences but the 

main purpose of ·the preliminary study was to examine whether such 

differences could be linked to differences in levels and types of 

support. 

The Checklist. A summary of responses to the checklist is shmm 

in Table 13, Appendix Ie ( pp .. 439- 441 ). The most prominent feature, 

despite the a ssumption that the checklist would provide an objective 

measure of the support features, was the relatively low degree of 

overall consensus; this was consistent with a finding in the innovations 

project that there was generally low agreement on the existence of 

certain departmental policies. Concensus on the checklist items was 

determined using a X2 test and a level of significance of 5 per cent. 

In effect what was being tested was that the distribution of answers 

differed from a random array by more than chance factors. Cases of 

consensus are shown in Table i4, Appendix If, p. L142. 

For the fifteen items on the checklist, each with three part s , 

over eight schools, there were 360 (45 x 8) cells. There was consensus 

in 180 (50%) of these and in 171 (47. 5%) the consensus was that 

activities did ~ take place. The process of testing for consensus 

was repeated for those separate science subject departments where there 

lA project finding, however, was that on scales which measured 
attitudes towards certain as~ects of integrated science there was as 
much variance within departments as between. 
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were two or more respondents. There were sixteen such departments and 

of the 720 possible cells there was consensus in 509 (70.7%) with 431 

(59.5%) being on activities n£i taking place and 78 (10. e%) being on 

activities that did occur . (see Appendix Ig, p. 443). 

Returning to Tablel~ principal teachers were asked about seven 

of the aspects. In one school (no. 3) the principal teachers each 

reported that a l l responsibility for integrated science was delegated 

to an assistant principal teacher. Thus for the remaining seven 

schools there were 147 cells. There was consensus betv.een all promoted 

science teachers in a school in 92 (62.6%) of the cells, with 82 (55. 8%) 

being activities not taking place and 10 (6.8%) being on activities that 

did occur. A search in the same seven schools for cases where there was 

consensus £21h between science teachers and promoted science teachers 

reveal ed 66 (44. 9% ) cases with 65 (44.2%) where both groups had a 'no' 

consensus and one case where both groups had a 'yes' consensus. There 

were no cases of contradictory consensus; that is, one group with 'yes ' 

and one with 'no' on the same item. 

The picture that seems to emerge from the checklist is that it 

can be concluded with a degree of confidence that there are ~ 

activities that do ~ take place, with the limitation that respondents 

were asked about activities organized during the present year. For 

example, for item 13a (information on the relationship between subjects) 

only two teachers of the seventy six in the total sample answered 'yes', 

only four (all in different schools) said 'yes' to 13b, and only one 

to IJc. On the other hand, the cases where there is confidence that an 

activity ~ take place are few. Consequently, as the checklist is 

designed, it is not possible to differentiate the schools on these few 
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items1 • Thus the hypotheses could not be tested on a school basis. 

Testing the hypotheses on an individual non-promoted teacher basis by 

examining the correlation behTeen indi vidua 1 morale scores and 'yes' 

responses gave a coefficient which Has insignificant. The result for 

satisfaction vIas similar. Finally, for individual non-promoted 

teachers, point biserial correlation coefficients were calculated fo+ 
\ 

each of the forty five sub-items against each set of scale scores. For 

morale only sub-ite"ms l2a (basic set of science apparatus provided in 

each science laboratory) and 15a (suggestions on topics to prepare 

pupils for later years) gave significant coefficients at five per cent; 

and for satisfaction only sub-items 4a (provision of new info~r~tion 

on integrated science) and, again, 12a gave significant coefficients, 

also at five per cent. 

Although no systel~tic attempt l'faS made to obtain in depth 
\ 

responsesto the checklist items from individual teachers , some further 
I 

information vIas available from intervieHs given by promoted science 

teachers and comments written on the instruments. 

1. The only item on the checklist receiving a fairly strong 
affirmative across most schools was the provision of 
guidance on experiments. Promoted teachers reported that 
this was usually provided by a subject principal teacher for 
those 'Vlho were specialists in other disciplines, either in 
meetings or in a printed form. The need for this guidance 
was re ported to stem from the principal teachers' lack of 
confidence in non-specialists' teaching of 'their'(the l~ s) 
disciplines, even at Sl level. 

2. Special conditions may pertain in a particular school \'fhich 
may make it problematic to compare schools on such a scale. 
It was ascertained, for example, that at school 8 there had 
been no new teachers, particularly probationers, for at least 
two years. Thus all science teachers had taught the integrated 
science course several times and the principal teachers felt 
less need" to provide guidance. As a second example, a chemistry 
teacher at school 4 reported : 

\ 

lIt was also found in the 'innovations' p~oject that agreement 
among t eachers on the existence of certain departmental policies, though 
better than chance, was very. low. Sometimes there was disagreement 
between members of the same department. ,It was concluded that if there 
Here policies they were by no means equivocally obvious to teachers. 
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Due to internal reorganization in the middle of the 
year, the three separate science departments were 
transferred to one new block. This led to the 
formation of wor king parties for each section of 
the C}? syllabus, making use of s pecialist teachers 
a ppro priate to each section, with particular 
reference to needs in SJ and s4 certificate work. 
This also led to a greater transfer of inforrration 
between subject teachers. 

J. The conditions for individual teachers Hithin a school may 
be peculiar, or may be perceived by them as peculiar . For 
example, at school J two chemistry teachers were relatively 
new to the staff, having joined half way through ' the 
academic year, and at school 2 the Al~ responsible for 
integrated science \'las on day release. 

4. Conditions for teaching integrated science may be strongly 
influenced by other a spects of t eaching. F'or example, a 
chemistry teacher at school 2 : 

Ny feelings about teaching integrated science in Sl 
are coloured by the fact that a disproportionate 
amount of my timetable is used in teaching remedial 
pupils and streamed pupi ls in the 10H abil ity range. 

Before moving away from the checklist there is one final aspect. 

The fifteen items had been a pplied in a way i n which it was hoped to 

obtain indications of a reactive/proactive s tance and a lso of whether 

widespread attempt s had been made to obtain fe edback . Frequencies for 

res ponses to items in which there was consensus are shown in Table 5. 

TABLE 5 

CONSENSUS FREQUENCIES IN REACTIVE/ PROACTIVE 
AND FEEDBACK CATEGOHI ES 

(a) Proactive (b) Reactive (c) Feedback 

YES NO YES NO YES NO 

Principal Teachersl 9 23 1 23 0 37 
vfuole Department 7 43 2 56 0 71 
Subject Departments 39 121 29 142 10 168 

lIn seven schools for seven items 
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Concentrating on the frequencies of items for Hhich there Has a 'yes ' 

consensus, it appeared that teachers tended to report more proactive 

support activities, but the frequencies are too sma11 ' to arrive at any 

firm conclusion. 

Results of the Open-Ended IntervieH Questions on the Roles of Promoted 
Science 'r eachers Hi th Respect to Integrated Science 

The principal teachers in biology, physics and chemis try and 

assis tant princi l~l teachers allocated respons ibility for integrated 

science (the latter in four schools only ) Here asked to articulate their 

perce ptions of their roles in relation to integrated science, the 

purposes of the activities they had performed , their expected roles i f 

different from their actual roles, and the sources of their role 

perceptions . The re port on their responses, originally presented in 

part (for principal teachers only) in BroHn, r'lcIntyre and Impey (1979 ) , 

follows. 

Role Perceptions. In order to present the data from the interview 

questions in an organised and coneise manner it Has necessary to 

categorise the reported activities. From a content analysis of the 

responses three main categories were derived : The provision of guidance 

to teachers; the provision of basic resources; and activities concerned 

with examinationsl • 

The first of the main categories concerned the provision of 

guidance to t eachers Hho lacked expertise in one or tvTO of the three 

areas of integrated science. (Curricul um Pa per 7 authors are quite 

Ion1y two activities fell outside these categories : decisions on 
the allocation of time for various parts of the course (three respondents ) 
and the as signment of pupi l s to mixed-ability classes (two respondents ) . 
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explicit about their form of integrated science being a loose 

a~lgamation ' of sections of physics, chemistry and biology. ) For 

example, this response from one principal teacher:"To try to make sure 

that a biology teacher is conversant wi th the chemistry, a physicist 

Hi th the biology, and so on.~' This guidance Has either in response 

to needs expressed by teachers or at the instigation of principal 

teachers t hemselves, l argel y, it a ppeared, as a measure to protect the 

quality of the teaching of the principal teachers' own subject 

specialism. At school 7 a decision had been made to "disintegrate" 

(a term used by those proposing the Change ) in the subsequent year 

so that principal teachers would be able to take more responsibility for 

their own subjects. Seventeen of the twenty four principal teachers 

described some activities in this category. including advising the 

API' , who himself would be a specialist in only one, or at the most t wo, 

of the three areas. The activities included: demonstrating how to use 

equipment such as microscopes, circulating model worksheet answers, and 

stressing the safety aspects of chemistry experiments. 

The second category concerned the provision of basic resources for 

teaching. Again the tendency for principal teachers to look to their 

subject interests was evident. Sixteen principal teachers mentioned one 

or more activities connected with science a pparatus, seven promoted 

science teachers referred to the annual task of ordering equipment and 

eleven to storage and distribution. One assistant principal teacher 

(school J) said that each subject department received an allocation and 

that he had to "fight for equipment from each". In one school (number 5), 

it was stated that storage and distribution was largely controlled by 

the laboratory technicians. The integrated science courses in the 

eight schools were worksheet-based, and eighteen respondents reported 

. activities relating to worksheets, two of them mentioning that they had 
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made decisions on the type of worksheets to use ( published or school-

produced). ~,elve said that they had performed activities connected 

with the construction or modification of worksheets; for example, a 

principal teacher of biology: "This year I have re-written worksheets 

for one or two of the biology sections". The subject centredness is 

again noted. Three res pondents reported routine aspects such as , 

ordering, duplicating or distributing worksheets. 

The third area consistently mentioned was the construction and 

processing of the necessary tests and examinations. This aspect was 

reported by one person in each school, the activities being to produce 

the tests and to collect the marks from all teachers, and process them 

into grades. This had been overlooked when constructing the checklist. 

l~rDoses. When asked to state the purposes for carrying out the 

activities that they had mentioned, most promoted science teachers used 

some notion of effectiveness or efficiency : 

"To ensure that things go ••• efficiently". ( ptc, school 7)1 

"To be sure we cover it effectively". ( ptb, school 4) 

" ••• making sure that teaching is functioning as well as 
possible". ( pt p , school 2) 

"To see that the integrated science scheme operates successfully". 
(ptp, school 8) 

In all the reported 'purposes', there was an apparent assumption that 
, 

what had to be done was in some sense obvious, or, as ptc (school 8) 

said: "You do things as necessary". It seemed that the promoted science 

teachers perceived that what was needed was to ensure that there were 

no administrative or resource constraints upon getting the . 'obvious' 

tasks completed. There seemed to be an absence of an explicit concern 

Iptc, pt and ptb refer to principal teacher of chemistry, physics 
and biology respectively. 
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to formulate and implement policy about what it vias important to do or 

achieve. However, the researcher is cautious in stating this inference 

because it was evident that there 1'lere implicit views about what 1 .. as 

important in the notion of 'effectiveness' and in the perceived need 

to "discuss sections" (and for "better" worksheets, see below). 

Exuected roles. When asked about their expected roles, fourteen of the 

twenty eight promoted science teachers saw these as congruent with 

their actual roles, that is, they were satisfied with the situation 

as it was. Those providing suggestions mentioned aspects which were 

extensions of the three categories described above - for example, more 

meetings to discuss sections of the course (5 respondents), better 

distribution procedures for a pparatus (4 respondents), and better, or 

more, worksheets (4 respondents). 

Sources of role perceptions. A third general question was designed to 

elucidate the sources of the respondents' ideas about what their roles 

should be. Of the twenty eight promoted science teachers, four (three 

of them in one school) had been on courses for promoted teachers. A 

further four referred to reading or meetings outside their school as 

providing ideas. The remainder cited their experience in one or more 

schools as the origin of their ideas on administration. Several 

stated explicitly that their administrative tasks were ones that 

"naturally evolved" and which "someone had to perform". 

Although the information from the open-ended interview questions 

serves to illuminate further the data on promoted science teachers 

and science departments obtained from the project and from ,t he 

instruments, it cannot be a~sumed that it serves as a complete descrip

tion of the promoted science teachers' roles. It ·is inevitable that the' 
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responses to open-ended que s tions wil l de pend on salience and lack of 

t aken-for-grantednes s. Principal teachers may take policy making for 

granted , for example, and not even be conscious that they are formula-

ting policies through the various s pecific decisions they make. 

Indications are that . romoted staff do see a need for themsel ves to act 
. -

to promote 'good practice' of some kind, this being typical ly an 

i mpl icit notion which seems to incorporate an untested a ssumption 

that similar ideas of good practice are shared by t eachers in their 

der:artments . 

Finally, it must be real i zed that promoted science teachers differ 

from managers in some other organizations in an i mportant way, the 

latter being full-time, whereas the promoted science teachers are 

teachers -who-al so-administer. 

Conclus ion 

In many respects the reliminary s tudy Has a learning experience , 

and in the tradition of Paul o Freire, the author i s wi l ling to reveal 

his "naOivete of thought" at the time. The researcher entered the field 

with a particular model of the science department in re l ation to 

integrated science. The assumption was made that integrated science 

could be considered in isolation, from the remainder of science 

teaching activities, at l east, and that promoted science teachers would 

have a re l atively distinct role in relation to integrated science, 

apart from their roles as teachers and principal teachers of subjects. 

In other HOrdS, it was assumed tha t the activities of integrated science 

formed a bounded system. A further a s sumTltion was that as members of a 

professionalized occupation teachers would consider integrated science 

i mportant and would be concerned with a broad range of features of . . 
their work in that area, and that promoted science teachers would, as part 
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of their role, carry out a number of activities that could be considered 

as supportiv~ to teachers in carrying out that broad range of features. 

It was further assumed that the 'supportive' activities would be 

clearly observable by all teachers, though it was E£i assumed that 

promoted science teachers would necessarily perceive the support aspects 

as components which could be abstracted into a single phenomenon. Final ly, 

it was hypothesised that, as members of a professionalized occupation, 

science teachers would react favourably to a range of supportive 

activities and that one way in which this might be manifested would be 

in teachers' morale in relation to integrated science and in ' their 

satisfaction with the conditions for teaching it. 

The results of the preliminary study indicated that the model 

was inappropriate in a number of ways. It vras clear from interviews 

with promoted science teachers that their individual subjects Vlere 

more closely bounded than integrated science, to the extent that the 

latter was "disintegrating" in some of the ~chools. It Vias not 

ascertained whether science teachers Vlere, indeed, concerned with that 

'broad range of features' (and in retrospect it is doubtful whether 

one would expect them to be since they a ppear to be "professionalized" 

not vrith respect to integrated science teaching but with r es pect to a 

single discipline), but it was clear that there was a number of 

'supportive' activities that were not carried out. The effects of 

suP?ort on teachers remained undetermined since there l'laS not a 

significant consensus on enough items for schools or departments to be 

clearly distinguished. It certainly did not appear that all activities 

labelled 'support' were cl early observable by all science teachers and 

it was also apparent that there were other forms of support from peers 

and laboratory technicians which had not been taken into account. With

out adequate consensus the hypotheses could not be tested. 
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The preliminary study leaves in its Hake a ' number of questions. 

From the point of view of those outside a school at least, science 

departments do exist,and from the science teachers' poin~ of view 

separate science subject departments exist. What is the essence of 

these de partments , especially from the persnective of their members? 

What is the "sentient" group for various science teachers (Richardson, 

1973)? Does it correspond to the subject department? Do members of 

departments have widely differing vantage points in viewing departmental 

life, and especially in viewing the activities of promoted science 

teachers? What are the more salient features of day-to-day life in 

science departments and do they differ widely from teacher to teacher 
I 

as a resul t of diff ering locations, interactions, and so on? Can the 

contexts of science teachers from school to school be compared or is 

each situation so unique that generalizability becomes highly problem-

atic? \lJha t could explain the differences between schools and de part-

ments apparent from the analyses of variance of morale and satisfaction 

scores? 

The phenomenon of consensus is a particularly interesting one . 

Whilst a lack of consensus on the checklist raises some doubts about 

its reliabil ity, to conclude that it was unre l iable is to assume that 

all members were under very similar conditions, something about whiqh 

there is some doubt because not enough is known about the day-to-day 

activities vdthin the schools. It is not unusual to obtain variations 

in perceptions among staff members in an individual school situation, 

as did Watkins (1968). Some researchers , including Gross, et,al.(195.8) 

and Brown and Anderson (1967) have mooted consensus itself as a 

dependent variable. 
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Certain other aspects were not cons ider ed at all i n the pre

l iminary study, yet were otentially i mportant in s tudying the de part

ment and the teachers ' context. These included authority s tructures , 

decision making processes and channels of communication. 

There Her e a lso many other questions arising out of the literature 

in the previous t wo cha-pters. It Has evident that a much more in

depth · l ook at science teachers and their context "'a s necessary before 

proceeding again in any substantial direction. Secondly, it was' seen 

as potentially useful to investigate science departments with f ewer 

a priori assumptions, and with more stringent efforts to identify and 

describe phenomena from the individual teachers' viewpoints, using as a 

starting point the teachers ', rather than the researcher's concept s . 

Thirdly, it a ppeared that this could not be achieved by looking at only 

a part of the science teaching in a school; non-certificate and 

certificate science as well as integrated science had to be included. 

One final point should be made, and this concerns the theoretical 

framework which has largely -prevail ed through Chapters 2, 3 and 4. It 

Has noted in Chapter 2 that much of the literature revievled cons i dered 

the teacher's context within a structural functionalist framework . It 

was said that in adopting this a pproach certain assumptions had been 

made that actions were, to a large extent, structured by the environ

ment, that various parts of the environment were interrelated and that 

consensus existed on certain values and norms. \Vhile the decision 

after the preliminary study was to return to a more fundamental look at 

methodological issues,it was considered even more i mportant to examine 

the theoretical stance within which the methodology of a main study 

might be developed. The outr,ome , as Hill be outlined in the next 

chapt er , was to move towards an interactionist framework . 



CHAPTER 5 

THE MAIN STUDY: 
FORMULATING A METHODOLOGY 

A preliminary study has been described in which a checklist and 

attitude scale were administered to a sample of science te~chers in 

eight Scottish Secondary schools, and in which the promoted science 

teachers in those ~schoo1s were interviewed using an open-response frame-

work. The checklist was designed to elicit indications of whether or 

not certain activities that could be considered supportive to the 

teaching of integrated science had been carried out by promoted science 

teachers. The purpose of the attitude scales was to provide measures 

of two variables: 'satisfaction-with-conditions-for-integrated-science-

teaching' and'morale-in-integrated-science-teaching'. Although analysis 

of variance indicated differences in 'morale' and 'satisfaction' between 

some schools, relationships between attitude measures and support 

activities by promoted science teachers could not be examined. This was 

because the major outcome from the checklist was a general 1a.ck of 

consensus among teachers on what activities had been carried out. A 

similar lack of consensus about departmental policies was observed in a 

project carried out on the same teachers concurrently with the prelimin-

ary study. From interviews with promoted science teachers the main 

finding was that they seemed to perceive their roles in relation to 

integrated science as relatively narrow in scope and largely in relation 

to their own science discipline. 

With the information now available from the preliminary study, albeit 

from a relatively small sample of schools, the researcher was faced with 
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the task of charting an onward course within the framework of the funda

mental aim of investigating aspects of the science teachers' context. 

A number of questions arose : Was the original standpoint appropriate? 

Was more to be gained by developing and administering further instruments? 

Did the identification of features on an ~ priori basis. appear to have 

viability? Did the lack of consensus on the checklist indicate a high 

degree of individuality in ~ach science teacher's context? If so, was 

it appropriate to search for generalizable features? Although the lack 

of 'success' of the pilot study did not, in itself, justify any radical 

change in methodology the find~ngs of that study did lead to a quite 

fundamental reappraisal of theoretical and methodological assumptions. 

This in turn led to a broader and more exploratory approach. 

The present chapter is organized as follQws. It commences with an 

outline of theoretical assumptions appropriate to a very exploratory 

approach. Although resources do not permit a deep philosophical dis

cussio~ it is felt to be beneficial to make such assumptions explicit in 

terms of informing the choice of methodology and of providing a basis 

for later deliberations on such matters as the consistency with which 

the methodology is applied. The main aim will be to indicate some 

decisions regarding assumptions rather than attempting any form of 

first-principle derivation. After this, the choice of methodology is 

made with some further elaboration on the implications of that choice. 

Detailed procedural aspects are then described including the means of 

organizing and treating the data. There is a final section on some 

practical details of the actual procedure followed. 

Some thOughts on theoretical assumptions 

If the earlier part of the study is reviewed, that is, the chapters 

concerning the -literature and the preliminary study, it seems that in the 
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main it has been assumed that certain kinds of patterns can be discerned 

both in the actions of science teachers and the influences on them. By 

ttJa,tterns" here is meant some aspects that are repeatedly or regularly 

observed and within which there is apparently some orderly relationship. 

In the literature and pilot study the patterns have tended to be 

reported as perceived by outside observers rather than being in the 

consciousness of the actors. Some of these Ja,tterns have been referred 

to as 'norms', others 'roles'; some have been linked .- to value systems 

in particular to 'professionalism', others to 'rules' and 'needs'. The 

values, rules and needs have also been assumed to have detectable 

patterns and -a further assumption has been that there could be a 

repeated emergence of combinations of value, rule and need patterns on 

the one hand and patterns of action on the other (as noted by Sergio

vanni and Carver, 1973). If the existence of such patterns is accepted 

then the problem is one of determining their manifestation. There are 

alternative assumptions about patterns beyond those already mentioned. 

Patterns of an unknown nature could be assumed to exist and the aim 

would then be to discover and understand them, or the very existence of 

Ja,tterns could be taken as problematic. For reasons now outlined it 

seems reasonable to assume that some kind of patterns exist which are, 

for the moment, unknown. 

Even brief consideration suggests that people never act in ways 

which are entirely random or idiosyncratic. Among people in general, 

and especially among those working in groups, there is some orderliness -
in social interaction and it seems that people "make sense of each 

others' actions" (Silverman, 1970: 8) for which a certain amount of 

order is necessary. Science teachers should be no exception to this, 

though it still remains problematic as to whether they exhibit a dis-

tinctive 'science-teacher orderliness' or some other group-orderliness. 
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The likelihood that they have been through similar experiences as a 

group in terms of taught courses and socialization might lead to a 

'science-teacher orderliness' but this cannot be assumed. 

The proposition at this point is that the preliminary study and 

relevant literature lead the researcher to conclude that not enough is 

known about science teachers as a group to continue with an investigation 

of particular kinds of patterns. At this point the need is felt to 

suspend consideration of constructs such as 'roles', 'professionalism' 

and so on to allow for the emergence of alternative patterns. This is 

not to deny the relevance of these constructs, in fact there is a 

possibility, through this process of suspension, of the re-emergence of 

ideas that are already familiar. Thus, at this point the second of the 

three pattern assumptions is being accepted - that patterns of an 

unknown nature exist and the researcher's aim is to discover and under

stand some of them. 

If patterns are assumed to exist in the action of science teachers 

then does it follow that a stage could be reached where their actions 

would be totally predictable? Even in the unlikely event that all 

patterns could be described to a sufficient extent, the assumption of 

predictability has to be questioned. To accept that would imply that 

the action of science teachers is totally determined, that they are 

passive, and that they lack the ability to produce original creations. 

To avoid becoming enmeshed in such fundamental and potentially incon

clusive philosophical issues, the researcher may perhaps indulge in a 

piece of fence-sitting and allow ~ a view of man as being active, a 

determiner ~ being determined, as accepting a status quo or innovating. 

What will be said here is that it appears that in most contexts some people's 

actions do not seem to be consistent with patterns that have been 
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observed. On occasion, if persons in a group or connected with a group 

expect certain patterns or 'social conventions' to be 'followed' the 

person displaying alternatives to those patterns may be labelled a 

'deviant'. On the other hand actions different to perceived patterns 

may be tolerated or expected and may even be labelled as 'innovative' or 

'imaginative'. 

It will be evident in the preceding few paragraphs that the writer 

has carefully eschewed the term 'behaviour' and has chosen, instead, to 

think entirely of the actions of science teachers. In a sense the 

writer has made a value judgement here concerning a very complex question 

insofar as he is asserting that overt behaviour is unintelligible except, 

to use the Weberian sense of 'action', in terms of the subjective and 

intersubjective meanings of actors attached to acts (see Hindess, 1977)1. 

Bart of that subjective meaning centres on the 'object' being acted upon 

('acted-upon' is a broad term including 'spoken about', 'manipulated', 

and so on), in other words, it will be assumed that the actors' subjective 

meanings of the objects acted upon somehaw determine the action. How 

much the subjective meanings of objects held by any actor are similar 

is problematic. Referring once more to the earlier part of the thesis, 

it was implied, in the checklist construction at least, that there were 

some objects that did carry similar meanings, but again it would be 

appropriate at this point to suspend such an assumption and allow for 

the possibility that objects may have different meanings for different 

actors. 

Lrhe term 'meaning' here, is used to encompass such facets as 
definitions or beliefs concerning objects or complexes of objects, and 
definitions or beliefs concerning relations between objects. It can 
also include evaluations of objects in terms of desire, relevance or 
interest. 
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The possibility of a degree of idiosyncracy in meanings seems to be 

supportable by the likelihood of other occurrences. Since objects have 

to be perceived as part of a process of meaning attribution, then 

differences in perceptual ability, past experiences and personal contexts 

at a particular time 'could lead to different meanings (Mehan and Wood, 

1975). Schutz (1963:14) writes of individuals' "stock of knowledge at 

hand" having "various degrees of clarity, distinctness and precision". 

In any event, perception of both objects and properties of objects ~. 

to be seIi;,ctive (Mehan and Wood, 1975) and there is a chance of different 

selections being made by different persons. The methodological impli-

cation is that even if teachers have what seem to be appropriate and 

relevant vocabularies the meaning attributed to any term by a particular 

teacher should be taken as problematic (Sharp and Green, 1975).' 

How much is the individual aware of the processes through which he 

is organizing his action? How much is he aware of the ways in which his 

reality is constituted, structured and organized in his mind? It will be 

accepted that teachers can reflect on aspects of their action at any 

moment in time, either deliberately or spontaneously or as a result of 

the actions of another person; the latter could include questions about 

the action or a direct request to reflect on itl. Any reflection is in 

the context of saliency; that is, at any time only a limited number of 

objects, or object attributes, can be important to an individual to the 

extent that he is mentally aware of them "standing out against ,the 

unquestioned field of pre-experienced other objects" (Schutz,1963 :8). 

Saliency, in turn, may be affected by such factors as frequency of contact, 

recency of contact, and controversiality. The possibility will also be 

allowed that some actions can be unconscious. For example, the rules of 

lHindess (1977) reports Weber as stating that action is "sociar' in 
so far as it takes account of the actions of others. 
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syntax governing a language are outside the conscious awareness of the 

ordinary speaker. It will also be allowed that some actions are routine 

and continue without interruption and while they do so are not 

problematic or apprehended. 

Reality. There is one more area in which a position will be 

stated and this is in connection with assumptions about the nature of 

'reality', since this underpins what is accepted as true or valid data. 

It is accepted that if the 'truths' on which any actor bases his action 

(that is, which he takes as non-problematic) are summed then the total 

is his 'everyday reality'. This will be a subjective reality as, to 

some extent, it "is dependent on the unique circumstances of the actor. 

A group of science teachers will each have their own subjective 

realities which will overlap, to the extent that meanings are share~ 

to form an inter-subjective reality. Within this inter-subjective 

reality there may be some objects which have a facticity which is not 

called into question among the group in question or among other 

similarly knowledgable groups. This group of objects constitutes what 

might be referred to as 'indisputable reality'. The term 'indisputable 

reality' is preferred to 'objective reality' since the former allows for 

the possibility that the 'indisputable' reality was socially constructed 

in the past, and reduces problems of "reification" (Silverman, 1970 : 9). 

For practical purposes it seems to be everyday reality (a dynamic 

reality) which is important, rather than seeking some form of objective 

(ontological) or literal reality that is fixed or permanent. As Hughes 

(1976: 32) says, the hope is not to reveal some ultimate truth, but to 

make some sense of a world [in the present case the world of the science 

teaCher] as it iSle This relativistic position is not one that would 

1:rhis is the idea of reality being what actually does happen. Bruyn 
(1966:273) quotes W.1. Thomas who said "What people define as real is real 
in its consequences". 
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satisfy theoretical purposes, it is a position in which the inherent 

remains indistinguishable from the ephemeral, in which there is only a 

narrow basis for ,validation and in which there may be an over-emphasis 

on the 'transient, episodic and fleeting' (Brittan, reported by Meltzer 

~. !l., 1975). This problem is, to some degree, an aspect of generali

zabilityand will be considered later (p.lJO). 

A brief summary of the position taken so far is as follows It has been 

accepted that an aim of the research will be to identify and understand 

'patterns' in the action of groups of science teachers, with the assumption 

at the start of the research that such patterns are of an unknown nature. 

A consideration that individuals may differ in their actions led to the 

acceptance of the possibility of individual meanings and their conscious 

and unconscious dimensions. Finally it was stated that much importance 

would be placed on the everyday reality of the science teachers with the 

aim of making that reality somewhat clearer rather than having some 

conception of a truth (objective reality) as a target. 

Since it has been accepted that the influence of objects in science 

teaching will to some extent depend on how they are perceived, interpreted 

and used by science teachers, then to understand how science teaching is 

influenced by its context it would seem to be necessary to understand 

science teachers' perspectives on that context. In addition, the method 

has to be one in which at least the possibility is accepted that they will 

have individual subjective meaning systems. Both of these points would 

seem to: indicate that a method be sought which brings the observer into 

direct communication with the science teachers and explores teachers' 

accounts of the nature of their world, their meanings and their inter- __ 

pretations. Secondly, since the researcher is mainly concerned with ways 

in which teachers relate to their material and social context (and, more 



- 125 -

fundamentally, what they define that context to be), then it seems 

reasonable to assume that an understanding of the actions of teachers, 

and their first-hand perceptions, can best be gained by actually meeting 

the teachers in their 'natural' surroundings, or at least a part of their 

natural surroundings. 

The need to allow for the subjectiye reality of the actors means 

that certain approaches would immediately receive a negative rating. In 

fact no method whereby the researcher remained outside the situation and 

applied instruments with ~ priori determined meaning systems would appear 

to be appropriate for getting at that reality. Thus the type of approach 

used in the preliminary study, which dealt with operationalized external 

indicators could not fulfill this requirement. Neither could methods 

which relied on "easily tabulated surface features" as Hamilton (1973 

172) defines the "survey" approach. 

Getting teacher~ situated accounts of their actions and observing 

the surroundings in which their action takes place are both open to 

distortion by the researcher. There is no way in which he can avoid 

some 'non-normalcy' in the situation since this starts with his 

physical presence and the fact that 'watcher' is not a generally 

accepted activity in the setting. However, the researcher would want 

to disrupt the everyday reality as little as ,possible. Therefore, 

methods that require science teachers to deviate significantly from their 

normal daily course of events, such as the 'substantial use of 'diaries or 

scales (on the reasonable assumption that these are not normally part 

of the teachers' everyday reality) or attempts to perform experiments 

~~, would not appear to be conducive to 'capturing' that reality. 
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Thirdly, although a group of science teachers may be partially 

understood by the individuals making up that group, the individuals 

are also to be understood in terms of the group or groups in which they 

are embedded. It seems important, then, to use a method in which the 

researcher can seek to establish what 'the group' is and what Cooley 

(reported by Meltzer, 2l. ~. 1975) refers to as the "we-ness" of groups. 

This would be part of the 'inter-subjective' reality that was mentioned 

earlier. Trying to understand the nature of groups of science teachers 

is in line with the interest in science departments that has been 

emphasised somewhat in earlier chapters, though any assumptions about 

that concept itself must be suspended with a likelihood of re-emerging 

from the data. Again the requirement would be that teachers are observed 

and communicated with in their group surroundi ngs. No assumptions would 

be made about the relationships between group m~mbers,about social 

processes or about group boundaries. Thus the ,researcher does not enter 

the field with any sort of model, systems orLotherwise, and certainly 

would not espouse a structural functionalist perspective, since it has 

already been noted that this perspective is based on assumptions about 

the • organic' nature' of groups. 

An important fact bears stating here. To go into the main study 

with the assumptions in the way they have been stated is not to imply 

that there is scepticism about all existing social science constructs. 

This would be nihilistic, and in fact, inaccurate since the researcher 

enters the field with a range of theories that may be brought into play, 

with an accepted view of the logic of the study and with some basic 

orienting concepts that are not being held in question. In fact, 

theories are merely being temporarily suspended, the assumptions them

selves being only starting assumptions. In some respects it is quite 

tenable ~o start in this way:while the theories constitute part of the 

social scientists' world, it cannot be assumed that they are also 
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part of the science teachers' world, though ~ of them may be; and it is 

the science teachers' world with which the research is primarily concerned. 

Fourthly, if the method is to be one in which an exploratory 

approach is to be adopted, the exact nature of the data to be collected 

cannot be specified in detail at the outset and the researcher needs to 

enter the field with a relatively broad and flexible viewpoint. This 

means again that approaches where a priori decisions have to be made on 

what data to collect are inappropriate, as are those where decisions 

have to be made on a narrowing of focus. But, and this is an extremely 

,,' important point, the researcher must be aware that he inevitably goes 

in with ~ aims and assumptions which will influence the data he 

collects. However, whereas he would be aware of this, and would even 

try to artiCUlate some of his entering characteristics, he should try 

to remain open to the unforeseenl • Furthermore, it is not only a 

question of articulating aims and assumptions • . To some extent the data-

gathering can be pre-determined and planned, and in this way it can be 

disciplined and self-consistent. The approach differs from others 

already mentioned not in the absence, but in the generality of organizing 

concepts, research questions and data-gathering strategies: and this 

generality is posited at the outset so that specific elements can be 

responsive to the actors' expressed concerns and patterns of acting. 

An ~pproach which is consistent with the assumptions that have been 

stated above is interactionism (see, for example, Ashworth, 1979). A 

methodology conducive to an interactionist stance is participant 

lMany of the assumptions made about the science teachers must, if 
the researcher is to be consistent, apply to himself. 1'hus as part of his 
methodology he must be aware of the possible influences of his own 
meaning system, his influences on the teachers, and his biases in inter
pretation. He must assume that his reality (the one he shares with his 
researcher colleagues) is not necessarily the same as that of the teachers 
and the likelihood of teachers trying to cross to his reality when they 
provide responses. 
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observation, since this is one in which an open minded approach is made 

towards actors when they are operating in their own surroundings. 

Rarticipant observation has been considered suitable where it is felt 

that not enough is known about an organization or group or when there is 

interest in understanding a particular organization or substantive 

problem (Cicourel, 1964). Participant observation is also considered 

suitable for the present study. The nature of this methodology, as well 

as some of its advantages and disadvantages will now be outlined. 

Rarticipant Observation 

A synopsis of the main features of participant observation has been 

compiled from McCall and Simmons (1969). The essential characteristic 

of the approach is that the researcher undertakes "some amount of genuinely 

social interaction" on the scene with the persons focussed upon in the 

study. The aim is to obtain direct data through on-the-spot study of 

social processes and complex interdependencies; there is an assumption 

that by taking some active part the researcher will receive some sociali

zation and in this way will acquire similar perspectives and encounter 

similar experiences to the persons and so achieve some sense of the 

subjective side of events. A further important feature is that there 

is "open-endedness in the directions the study takes". The end-in-view 

is an "analytical description of a complex social organization". These 

features correspond with the requirements for a methodology that have 

been suggested as appropriate for this part of the study. 

The participant observer attempts to get close to the actors by 

visiting them in their own surroundings and by 'living in' with them 

for long periods of time. In this way he is seeking to ascertain and 

understand the actors' perspective, their 'reality'. While 'living in' 

the researcher's intention is to conduct himself in such a way that the 
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distortion resulting from his being an outside agent is minimised. It is 

claimed, in fact, that Uface-to-facedness" presents the fullest possibility 

of "truly entering the life, mind and definitions of others" (Lofland, 

1971 : 3). That is, directly experiencing the others' meaning as a 

participant (Bruyn, 1966). This does not mean that the method is problem 

free, some of its shortcomings will be indicated below, but it does seem 

to present a greater chance of understanding the teachers' contexts at 

an exploratory level than more positiviSt or structural functionalist 

type approaches. 

The participant observer starts, to some extent, by going through 

the process of 'becoming a. member'; he enters open-mindedly with the 

intention that the specifics of his research will evolve as he proceeds. 

He is likely to use a variety of techniques including -direct observation, 

formal and informal interviewing and the collection of documents. No 

set of standardized procedures have been developed for these processes 

and this has serious implications for such aspects as the determination 

of reliability and validity. The researcher's solution is to strive 

for explicitness in describing his own particular procedures. On the 

other hand, the data from participant observation studies is felt to be 

"richer" and have a quality of undeniability that it is about something 

that has actually taken place. 

Since participant observation involves prolonged in-depth 

immersion in the field, then the single researcher with limited 

resources cannot hope to investigate a wide sample of schools. His 

recourse is to a small number of ~ studies. This fac t , again, brings 

with it inherent problems. Some of the problems that arise when case 

stUdies using participant observation is the seleetedmethod61ogy are 

now discussed. 
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Problems with the chosen methodology 

1. Generalizability. Since case studies taken from a population 

do not constitute a representative sample, randomly selecte~ then there 

is no firm basis for assuming that the findings would be applicable to 

other cases chosen from the same population, hence the criticism 

levelled at case studies about the lack of generalizability of their 

results. The criticism is made from a research climate where generali-

zability is valued as an expected and possible outcome. But suppose, as 

Hamilton (1976) suggests, that it cannot be automatically presumed that 

different instances can be put together to form a homogenous aggregate? 

In such situations a case study may be the most suitable method. It has 

even been argued that every setting is theoretically and qualitatively 

distinct, and the primary aim of social science should become Itinter-

pretation-in-contextlt rather than Itgeneralization" (Cronbach, 1975', 

reported by Hamilton, 1976). The aim becomes 'from the particular to 

the particular' rather than 'from the particular to the general'. 

If the reasons given earlier in this chapter for having to perform 

case studies is a ,valid one, then the problem of generalization really 

lies outside the present study. The researcher has to demonstrate a 

clear awareness, with due cautions, that the application of his findings 

on a broader basis cannot be guaranteed. It seems that the onus is really 

on others not to use the findings in a way that is unwarraptedl • 

Ultimately, the problem could only be solved with a large number of case 

studies, but the reality is that this is unlikely to happen. A solution 

suggested by Halpin (1957 : 158) is that research in a particular field 

IFinlayson mentions some of the misuses to which data cari be and 
are likely to be put, particularly in an evaluative or political context 
(1975 : 25). 
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could be des igned in "'uch a way that it would fit into a framework ("a 

mosaic of more comprehensive research endeavour" ) . If this is possible 

at all for the context of science teaching it could only be a long-term 

future prospectl • 

2. A second, general problem i s that when only a few cases are 

investigated at a point in time there i s no broad basis for distinguish-

ing what is an enduring pattern within the boundaries of the time and 

place of the case studies:. from what i s ephemeral. The poss ibility exists 

that there will be an over-emphasis on the particular situations chosen 

and on "transient, episodic or fleeting phenomena" (Brittan cited by 

Meltzer, ~.al., 1975). What was said under generalizability seems to 

a pply here in that the answer lies in the tentative nature of the report 

and the need for further Rtudies 'of a ' s imilar nature in the long term. 

Case studies are inevitably partial accounts involving selection at every 

stage: cases, events within those cases, an edited account and a limited 

time span. 

3. One of the more serious criticisms levelled at case studies 

using participant observation is that they do not fulfill the traditional 

requirements of scientific empiricism (Bruyn, 1966). Thus they lack the 

various controls of randomization, tests of statistical significance, 

objectivity and, as mentioned already, generalizability. On the other 

hand, as has been stated when deciding on the methodology, if a start i s 

to be made from the "living concrete reality" of the actors (MacQuarrie, 

1973 : 13 ) then methods are required that do not distort that reality from 

the outset. 

lIt has been said, however, that if the picture painted at a 
particular time is true, it. must possess some predictive ' force, that is, 
within limits it should be possible to extrapolate into the future. 
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Part of being 'scientific' is being systematic in the collection 

of data, but this presents another problem for the participant 

observer; the more he systematizes his data collection, the more he 

risks affecting the very data he wishes to collect (Bruyn, 1966). The 

researcher's recourse is to systematicness to the degree that this is 

possible, and to "after the fact" systematization of the knowledge 

gained (~.) Bruyn argues that the latter is necessary since "other 

wise the researcher's inside interpretation is affected by his outside 

interests". 

Four other problem areas, connected with the procedures of 

participant observation,will be noted. Broadly, these concern 

(a) relationships between the researcher and the other participants 

(b) the accuracy of the data collected (c) the soundness of the inter

pretations made, and (d) adequate coverage of the field. They will be 

considered separately though clearly they are inter-related problems. 

(a) Problems of relationship. Participant observation demands a 

much greater degree of collaboration, contact and rapport between the 

researcher and the other participants than methods which rely on paper 

and pencil responses or one-off interviews. The on-going relationship 

between the researcher and the other participants is a crucial factor 

in both the value and depth of the data collected and in extreme cases 

can determine whether a researcher iS' allowed into the field or 

permitted to remain in it. This is supported by Lofland (1971) in a 

statement that the observer and observed have to have personal and social 

characteristics that allow them to feel reasonably comfortable -in one 

anothers' presence. The problem may be exacerbated by the existence 

of conflicts within the school or if there are matters which the other 

participants would prefer not to come to light. In such cases the 
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researcher's in-depth probing can lead to much more anxiety and insecurity 

for the respondents. It is even possible, but again in extreme cases, 

that there are serious ethical- or human rights questions in the obtaining 

of data. 

Writers on participant observation offer various pieces of advice 

on gaining and maintaining rapport. Bogdan and Taylor (1975), for 

example, suggest such guidelines as relating to the participants in a 

non-threatening manner, not discussing findings with various members of 

the group while the observation phase is taking p~ce, as this may cause 

respondents to become self-conscious in the observer's presence, and 

establishing common ground with the respondents starting with dress and 

including conversation about non-controversial topics such as hobbies. 

There is, however, a serious danger that a researcher can become 1££ 

involved with the issues, events and situations under study. This is 

referred to as 'going native'. Thus the researcher is desiring adequate 

instrumental relationships but remains slightly aloof and avoids co

option by any person or groupl. 

(b) The -accuracy of the data collected. The observer is aware 

tha t --his mere physical presence makes the si tua tion he enters in some 

way different to what it would be if he were not present. He tries as 

much as he can to minimise this effect; for example, he fits himself 

into existing time schedules instead of asking for them to be changed 

for his convenience. A possible effect of the observer's presence is 

that people will behave in a manner which might be called 'putting on a 

show'. One answer to this is the participant observer's strategy of 

lLofland (1971) warns: that the researcher can be lonely, anxious 
and have continual fears about acceptance. On the other hand he says 
that creative inSight comes ~est from being a marginal man. 
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spending .a long period of time immersed in the field; this makes the 

keeping up of some unnatural semblance a strain and should both contri

bute to eliminating it and make 'show' occasions more obvious. Homans 

(cited by Bruyn, 1966 : 18 ) also suggests that "habit may be too strong 

for people even when they know they are being watched". I t might be 

surmised that if the researcher does cause significant changes in 

t eachers' actions, and if long immersion in the fie~d does reduce these 

effects, then differences between observations in the first few days and 

later stages may be evident. Providing the participant observation is 

undertaken with tact and care, t he level of distortion should be low and 

certainly lower than the dist ortion introduced by methods such as the 

creation of experimental situations. 

Immersion and habit may be factors which assist the researcher to 

collect reasonably accurate data on the actions of the other participants, 

it is in the verbal responses of participants in formal and informal 

interviews where more difficult problems may arise. The researcher has 

to be aware of the disadvantageous possibility of asking questions in 

such a way that he makes 'objects' sal ient that were not on the minds 

of the participants (Bogdan and Taylor, 1975); he also has to be aware 

of teachers giving what they think are appropriate responses for him as 

a researcher rather than 'true' responses, particularly if he has inter

acted with them in a way that has given cues about the type of responses 

to give. Furt her, he has to be careful that he does not see 

what he expects to see by directing his attention in certain 
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directions only and by ignoring or forgetting what he does not want to 

seel • 

(c) Adequate coverage of the field. An outsider entering a field 

can never hope to cover that field completely, since neither can he be 

there at all times, nor can he be in all parts of that field at any 

time. This is essentially a question of taking sampling decisions,andis 

likely to be offset if there are repetitive features of the situation. 

New information can also be tested for "fit" with past knowledge. 

Although he cannot observe more than a sample of parts of the field, the 

potential for collecting data in any of these parts is enormous and 

"data overloadu 
- an excess of data - can prevent the researcher from 

establishing relevant links and relationships. The technique suggested 

for avoiding this pitfall is "progressive focussing". Important 

phenomena are identified and further observations are concentrated on 

those phenomena. These are not 'important' phenomenon in any absolute 

sense, but in the sense that they relate more specifically to the context 

of science teaching within the framework of the general research questions 

(see the Introduction and also later in this chapter). A third aspect 

of the adequate coverage problem is that of completion - when has 

adequate work been done to complete the case study? BrUgelman's (1974 

46) response to that question is : "Case studies are never finished, 

only left". 

A number of problems relating to case studies and participant 

observation have now been mentioned. I~ny of these problems also apply 

to other methodologies, but it is a feature of approaches such as 

lBarlett and Hamilton (1972 : 24) place these problems within the 
context of the whole field of social science research and state that 
there is a basic but erroneous assumption that forms of research exist 
which are immune to prejudice , experimenter bias and human error. 
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participant observation that the difficulties are recognised, and where 

possible steps are taken to alleviate them. Despite the difficulties, 

participant observation offers possibilities of identifying patterns 

that are too infrequent to be revealed by more traditional statistical 

analysis, and, secondly, through participant observation it is possible 

to open up areas of investigation that are not accessible to conventional 

research techniques, such as Whyte's (1955) study of street corner 

society. Situations such as school staff rooms would appear to fall into 

the second category. 

The Participant Observation Procedures 

The procedures will be separated into two sections, the collection 

of data and the treatment of data. However, this is merely for the 

convenience of writing . style, since the two sets of processes are 

strongly interwoven and interdependent; the treatment of data commences 

as the data is collected and also influences the subsequent data 

collection. There are certain limitations on the descriptions of both 

sets of procedures at this stage because of the openness with which the 

field is entered, but the intention is to show the plan of the process 

to the extent that this can be done before entering the field, with 

details of procedural decisions 1ll the field being added later, as the 

description proceeds. 

The Collection of Data 

The participant observation style. There are several variants of 

participant observation depending on the degree of participation by the 

observer and the overtness with which he collects data. These types will 

be indicated and a style selected for the present study. Bruyn (1966 

15-16) has used descriptions of four main types made by Junker (1960) 

and these are summarized as follows: 1 

lSee also an article by Gold in McCall and Simmons (1969 JO-J9). 
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1. Com~lete Participant. Here the researcher is or becomes a 

complete member of the group he wishes to ' study and his observation 

activities are wholly concealed. With this approach the researcher is 

restricted by the actions he has to carry out as a member of the group 

and he can only observe relationships within the group and not between 

the group and those outside the group. He cannot freely ask questions 

or move about without calling attention to what he is doing. 

2. Participant-as-Observer. Here the researcher's activities are 

not wholly concealed but are subordinated to his activities as parti

cipant. In this style his access to some kinds of information may be 

limited, especially confidential information. 

In both (1) and (2) there is the further problem that by trying 

to act as a member of the group and convince the others that he is a 

bona fide member himself, he is likely to influence the others, 

especially in terms of their beliefs and values (see, for example 

McCall and Simmons' (19'69 : 39-43) presentation of a paper by Riecken). 

3. Observer-as-Participant. In this the researcher's activities 

are made public at the outset and he does not attempt to be a member of 

the group, though he does participate in the life of the group to a small 

extent. Examples by Lofland include giving lifts, making coffee and 

making small talk. This approach may provide access to a wide range of 

information,and even secrets if the observer is known for guarding 

confidential ' information~and a known observer is free to move about, 

observe, and ask questions, and to withdraw to make notes. There may 

still be constraints on the reporting of the information. 
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4. Complete Observer. Here the observer might be behind a one-way 

mirror or may be a systematic eavesdrop~r and has no social interaction 

with the members of the group at all. Acceptance of this approach would 

deny some of the criteria for selecting participant observation that 

have been outlined. 

It seems that for the present study the most suitable method is 

'Observer-as-Participant'. Types (1) and (2) would only be accessible 

to the researcher if he became a teacher in a case study school (the 

only other possible posts, assuming they were accessible, would be 

'administrator' or 'laboratory technician', in the former it might be 

surmised that too much interest shown in the science staff would be 

seen as a threat and in the latter it is unlikely that the researcher 

could be convincing). But the nature of teaching would keep the 

researcher cloistered away from his 'targets' - the other teachers -

for much of a school day. Hence, although the presence of an observer 

among a group of science teachers would be unnatural for much of the 

time, that approach seemed to be the one most likely to achieve the aims 

of the study. 

The Observer's Stance. Having decided on an 'observer-as-

participant' approach there still remains the question of how much 

participation there would be and what form it would take and this is 

tied in with the general area of the stance to be taken by the observer. 

This will be set out as a number of points. 

(i) Following the idea provided by Schutz (reported by Cicourel, 
1964 : 50), the researcher would retain a "disinterested attitude" 
towards the actors and their actions in that he would not have 
similar motives. Thus as Schutz notes (~.: 51) the researcher 
"can never enter as a consociate in an interaction pattern with 
one of the actors" since this would mean that he had abandoned 
"his scientific attitude". Bogdan and Taylor (1975) state that 
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this is usually helped by participant observers not having any 
personal stake in the setting in terms of such aspects as career, 
status, friendship, a past, or a future. . 

(ii) The researcher would be neutral on all issues, in fact he 
would tend to avoid giving opinions in technical discussions if 
these took place, and also refrain from educators' terms if these 
were not part of the teachers' vocabulary. To use a distinction 
made by Gro?s, ~.~., (1958 : 88) the researcher would appear ~s 
a "learner" rather than a "sophisticate". In fact, as Bogdan 
and Taylor (1975) suggest, the observer may have to take conscious 
steps to avoid being forced into a normal outsider's role; for 
example, "researcher", "inspector" or "adviser". 

(iii) The" learner" stance could not be taken too far because the 
researcher is likely to destroy his credibility qua researcher. As 
Nisbett and Watt (1978) indicate, some understanding of the actors 
must be demonstrated. The researcher must show that he is a 
serious enquirer, and that he is competent, knowledgable and 
intelligent. Thus, for example whereas the researcher desires to 
suspend his own beliefs and dispositions (Bogdan and Taylor, 1975 
9) and wishes to be a ttlearner", this could cause problems if he 
raised matters which teachers expected him to take for granted. 

(iv) Bogdan and Taylor (1975 : 51-53) .provide some useful ideas 
on how much the researcher should participate. They support 
involvement that is essential to acceptance, providing that 
involvement is within certain bounds: it must not interfere with 
the researcher's ability to collect data, there should be very 
careful consideration of whether it is likely to vioiate the 
researcher's ethical principles, and it is likely to be detrimental 
if it is something which puts the researcher in competition for 
esteem with the other participants. With regard to science teachers 
it is likely that the degree of participation in which the 
researcher would engage would be conversation at coffee and lunch 
breaks and possibly other marginal activities engaged in by 
teachers at those times. On these, and other occasions of likely 
involvement, the best course of action would seem to be to wait 
for an invitation to participate and then to judge the appropriate
ness of joining in an activity at that point, and to carry out 
appropriate action when joining in. 

(v) There are some further points made by Bogdan and Taylor (1975). 
They say that researchers -should select their own places and times 
to observe. This avoids participants only 'showing things that 
display themselves irra good light and also prevents attachment to 
any particular participants. They state that 

Observers must conduct themselves in such a 
way that the events that ' occur during their 
observations do not significantly differ from 
those which occur in their absence (Ibid. 
45). ----

Above all, a very important facet of participant observation is that 
the researcher is flexible in his approach, particularly during his 
early days in the field. 
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Observation : Further General Considerations. Before indicating the 

stages of the observation procedure two general points will be made. 

(i) It has been emphasised a number of times that the researcher 
needs to be as close as possible to the processes in which the 
teachers are engaged. Yet these processes are likely to take 
place in a number of locations and a 'floating' observer with no 
set pattern of observing would not only be a haphazard arrange
ment, but could lead to some anxiety among the other participants 
in not knowing where the observer might 'pop up'. It was decided 
that an approach which would give the observer a straightforward 
reason for being found in any particular place would be to 
attach himself to a particular person on a particular day. Then, 
if a different person was 'followed' each time, the researcher 
could obtain a broad sampling of the locations. 

'Following' teachers and technicians is also valuable for a number 
of other reasons, these have been derived from Bogdan and Taylor 
(1975 : 42-45, 49-50). (a) It reduces uncertainty about approach
ing particular persons or being in certain places (b) It prevents 
the researcher being assigned to particular persons (c) It 
prevents the researcher from being controlled into seeing or not 
seeing certain events (d) It prevents any person from monopolizing 
the researcher's time (e) It allows the researcher to avoid 
attachment to any person especially early on in the observation 
phase when little is known about any person; the researcher could, 
for example inadvertently attach himself to someone who was 
unpopular among the group of science teachers, or someone who was 
an authority figure, he could then be tainted by that relationship 
in the eyes of the other ~rticipants. 

(ii) There are many decisions that the researcher has to make when 
collecting data including which data to collect, how to collect it 
and how to identify it when it occurs. These are difficult matters 
on which to provide guidelines before entering the field because 
this can only be done by exemplification. At this point it can 
only be stated that indications can be given in the researcher's 
description how he : (a) decided that something was worth describ
ing (b) decided that some talk was relevant talk (c) decided which 
teChniques to use at particular points (d) attempted to obtain 
more in-depth information from persons (e) enlightened his aware
ness of the participants and their surroundings (f) identified 
cases where persons were 'putting on fronts' (g) found out what 
objects meant to teachers, and (h) obtained contextual information 
to understand teachers' utterances. 

To guide these processes the researcher ~ state some very 

general research questions. Certain questions have already been articu-

lated in the introductory chapter and aspects of three of these are 

particularly relevant : 

1. What are the prominent features that form parts of the context . 
of science teaching for science teachers, how do teachers 
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define their settings and how do they explain or account for 
their actions? 

2. Are there variations in the actions of teachers that appear to 
be related to variations in features of the context? 

3. What appear to be the implications of the features of the 
context for the beliefs and commitments of teachers concerning 
science teaching? 

From the literature review and preliminary study a particular interest 

developed in the notion of the department and the actions of promoted 

science teachers, so that further questions can be asked concerning these 

areas 

4. How is the phenomenon of the science department manifested and 
in what ways does the department form a part of the context 
of science teaching? 

5. What are teachers perceptions of the actions of promoted science 
teachers and how do these relate to the context of science 
teaching? 

These questions form a starting point for observations without jeopardizing 

the 'open' approach that has been decided upon. 

Stages in the Observation Procedures 

The observation procedures can be perceived as various distinct, 

but overlapping, stages. These will be referred to here as (a) the mapping 

stage (b) the broad collection stage (c) the focussing stage (d) the check

ing stage. 

(a) The mapping stage. This concerns the researcher's initial 

familiarization with the situation such as the various locations where 

action takes place, the various relevant persons, timetables, and other 

anticipated events. During this stage everything is subject. to enquiry. 

(b) The broad collection stage. In the early days of the 

observation proper the researcher is concerned to note as much as he can 

of the day-to-day reality. At this stage he resists any urge to construct 

hypotheses or conceptual frameworks, tries to put aside preconceptions, and 
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struggles to describe the obvious. Questions are framed in an open style 

so that the respondents can talk about what is on their minds without 

being forced to respond to the researcher's interests, concerns or pre

suppositions (Bogdan and Taylor, 1975). Utterances are taken verbatim 

where possible and concrete language is used, rather than drawing early 

inferences from speech and action. 

(c) The focussing stage. While collecting data on a broad scale 

the researcher begins to .. identify certain aspects on which he decides to 

focus. These may be aspects which appear to be central or crucial features 

of the situation. He then focuses on these aspects, tentatively formulates 

hypotheses and begins to collect more systematic and thorough evidence. At 

the same time an open minded viewpoint is still maintained and the researcher 

is ready to revise or abandon the tentative hypotheses. 

(d) The checking stage. Throughout the observation stage the 

researcher is cross-checking the information being received from various 

respondents. However, the checking stage really refers to the feeding 

back of some of the interpreted data to the respondents for their 

critical comments. The researcher may not nec~ssarily take account of 

these comments but they may lead to modification or be placed alongside 

descriptions and interpretations. This stage also fulfills the 

researcher's Obligation to the other participants to provide some feed

back, and he may make some tentative suggestions for change, though he 

has no intention of acting as an expert consultant. 

The Position on Entering the Field 

The writer has gone to some lengths to stress"in the preceding 

pages, that his choice is an exploratory studY .and that he wishes to enter 

the field with an open mind. However, as he has already indicated 
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by stating general research questions, it would be naive and fallacious 

to assume that the researcher goes in with a tabula ~ on which to 

describe his originally-derived observations and understandings, or that 

it would be wise even to attempt to do so. It is impossible for the 
- .. 

researcher to record everything and go everywhere in a situation and so 

some decisions have to be made before entry. This decision-making 

process starts with the choice of cases and the preparation of an outline 

indicating to the intended participants in general terms what the researcher 

intends to do; without some ideas it does not seem likely that the researcher 

will be able to 'sell' the idea to school personnel. Furthermore, the 

observation phase is not a mere fact collection phase, there must be some 

guiding principles even if these only centre on what is of particular 

interest to the researcher or what he feels others would find useful. The 

researcher would attempt to put aside his background and standards as 

suggested by Turner (1977), but at the same time he has .to give some 

consideration to the assumptions with which he enters, because these are 

likely to affect at least his initial procedural decisions. At the same 

time he has to be aware of the possibility of more deep-seated phenomena 

which remain in his 'taken-for-granted' and has to have a broad perspec-

tive of the field to be' sensitive to what teachers do not talk about. 

A brief statement can be made of the position on entering the field, 

though the points mentioned only indicate general areas and do not imply 

that the researcher enters with a structured plan or with particular 

hypotheses - with both of these there would be a danger -of creating 

reality (Bruyn, 1966). With the aim of studying the context of science 

teaching then it seems quite reasonable to commence with science teachers 

as the main focus, and since laboratory auxilliaries may also be 'relevant 

others', then these would be 'followed'. If, during the course ' of the 

observation, other persons seem to be important then the method is flexible 
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enough for their inclusion. A further assumption, from previous 

experience, is that the activities of promoted science teachers are 

broader in some way that those of assistant teachers, thus a decision 

is made to spend more time with them. Thirdly, it is assumed that the 

most valuable and relevant data will be obtainable during the time that 

science teachers are actually 'on the job', so that the focus starts 

with science teachers during school time and on the school premises. 

From the experience of visits to schools involved in the Innovations 

Project it was felt that certain situations could be anticipated. Much 

of the teachers' time would be spent in the classroom as the sole adult 

with a number of pupils. At various times teachers would usually be 

unoccupied with teaching: before and after official school time, at mid

morning breaks and at lunch breaks. All teachers would have time periods 

when they were not teaching, though the number of teachers simultaneously 

'free' would probably vary. One further category of anticipated situations 

was meetings attended by science teachers. At various times there were 

likely to be verbal encounters between science teachers, and between 

science teachers and other persons. The researcher would be interested 

in such aspects as the various groupings of school personnel and the 

nature of encounters between them. 

The researcher is aware that, on paper at least, there are three 

scienoe departments in the type of school chosen for study so he would 

be looking, again initially at least, for indicators of those depart

ments in action. Also, science teaching and gatherings of science 

teachers (and 'possibly others) will take place in various locations 

and with various physical objects, again these provide at least an 

initial focussing point. Finally, in this brief resume indicating 

some thoughts 'on the position with which the researcher enters, he makes 
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some assumptions about the way teachers dress and act since he wishes 

to comply with these in order to submerge himself to some extent in the 

group of science teachers and not appear conspicuous. 

Organizing, Reporting and Interpreting the Data 

The general means of collecting data and the sorts of data that 

could be collected have been indicated in the previous section. The 

purpose of this next section is to outline plans for organizing the 

data, interpreting it and committing the results of these processes to 

the printed page. This, again, is insofar as such plans can be made 

before entering the field (for example, see Schatzman and Strauss, 

1973). Firstly, some general points are made about the preliminary 

description of the situation and subsequently the process of inter

pretation is considered. It is reiterated, though, that these processes 

and that of data collection are all interwoven; for example, there is 

no such thing as describing 'raw' data, even describing involves some 

level of interpretation. 

The Preliminary Description 

With the aim of 'setting the scene' for the reader, the researcher 

formulates a general description from the mapping and broad collection 

phases. At this stage the aim is to provide sufficient material for 

the reader to be adequately appraised of the prevailing conditions in 

the schools and their proximal environments, including the researcher's 

actual entry to the schools and his initial experiences in the field. 

This part of the description would be provided mainly by the researcher 

with teachers' perceptions being added. Then, as the second part of the 

preliminary description, the author is concerned to provide a detailed 

outline of day-to-day life for the science teachers in the schools, 

commencing with what appears to be the functioning ·of science departments. 
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As with other aspects of participant observation, there is little 

guidance to hand on how to go about such a description. In books on 

the subject (such as Schatzman and Strauss, 1973 and Lofland, 1971) 

the authors tend to stress that they have not set out with the notion 

of telling the reader what to do. ~'hus, to a large extent, this study, 

like others of its kind, must evolve its own most appropriate form 

beyond very basic guidelines. The approach here will be to set out 

some general principles that can be adopted by the author. These are 

as follows : 

(i) For reasons of readability and utility the description is 
intended to be concise (one indicator of this is whether there are 
any obvious redundancies) but at the same time there must be adequate 
detail (indicators here include sufficiency of evidence and whether 
there are any obvious omissions). But, as Friedrichs and Ludtke (1975) 
stress, the aim cannot be to give the reader the opportunity of re-
living the situation. --

(ii) It is an aim of the research to capture the participants, 
faithfully, in their own terms. At the same time some parts of the 
description are provided by the author in writing for an audience of 
fellow 'scientists' so some 'translation' is involved as well as inter
pretation ~ the researcher. The author has to make it quite clear at 
any point in the writing whose description or interpretation is being 
reported. 

(iii) The intention is to describe and interpret, but . not to 
evaluate or judge, thus the author's intention is to remain neutral in 
the description, as he attempts to do during the data collection stages. 
It is sometimes difficult to avoid implied judgements in the writing, 
but certainly emotive and other unjustified qualifiers should be detect
able. Although this may make the description somewhat more dull to read, 
it should make it a more accurate one in line with the evidence available, 
and although the researcher will avoid qualifiers where he considers 
that his use of them is unjustified, he will report teachers' use of such 
terms:---

Finally, there are certain ' general standards that would apply to 
any description. These include clarity of presentation, orderliness in 
organization, cogency, being professionally defensible and being 
internally consistent. The description of the schools, of the depart
ments, and of the day-to-day life of science teachers are set out as 
Chapters Six, Seven and Eight respectively. 

The Task of Interpretation 

A description, by itself, employing rudimentary interpretation, could 

no doubt serve useful purposes; it would have potential value as historical 
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narrative and could contribute, however minutely, to the codification 

of experience which Lortie (1975), for example, cites as lacking in 

the formal socialization of teachers. On the other hand, a description 

standing alone would, notwithstanding its possible future use or place 

in a wider context, fall short of fulfilling the requirements of a 

piece of research of real value. Thus the aim is to interpret the data 

at a higher level. As said, some interpretation takes place anyway, 

even in the collection of data. For eXample, if the observer records 

a teacher's action he tends to do this not in terms of, say, purely 

physical movements, but as a purposeful event. This constitutes inter-

pretation at a lower level, the question then is : What further treat-

ment of the data takes place which constitutes higher levels of inter-

pretation? 

Schatzman and Strauss (197J : 110) state that : 

Probably the most fundamental operation in the analysis of 
qualitative data is that of discovering significant classes 
of things, persons and events and the properties which 
categorize them. 

These classes are given names and are linked "with !:;imple' statements 

(propositions)" and this process is continued until the "propositions 

fall into ~, in an ever increasing density of linkages". Bogdan 

and Taylor (1975 : 79) describe the process similarly as : 

one which entails an effort to formally identify themes and to 
construct hypotheses (ideas) as they are suggested by data and 
an attempt to demonstrate support for those themes and hypotheses. 

They state that by hypotheses they "mean nothing more than propositional 

statements that are either simple ••• or complex ••• " It would seem that 

their "complex" hypotheses approach the "increased density of linkage" 

of Schatzman and Strauss. Bogdan and Taylor (lli!!.. :80-81) state further 

that the purpose of the hypotheses, as constructed; is"to sensitize one 

to the nature of behaviour in a setting and of social interaction in 
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general : to help one understand phenomenon ~icJ that were not 

previously understood'; Also that the partici:{ant observer · seeks to 

demonstrate the plausibility of his hypotheses and not "test" or 

"prove" them. 

Steps in the Interpretative Process 

The interpretative process, as derived from the available printed 

guidance on the subject, has been broken down into three steps which 

are listed here and then individually discussed in broad outline. The 

steps are as follows : 

(i) Deriving and naming constructs and classifying data 
according to ' .the constructs. 

(ii) Linking classes and thence deriving statements of 
linkage (propositions or hypotheses). 

(iii ) Deriving frameworks of linkages. 

(i) Deriving and naming constructs and classifying data according to 
the constructs. 

The researcher's 'way in' to the gathering mass of partici:{ant 

observation data is to begin to reduce it by looking for common 

characteristics in items or for events that occur and reoccur. Similar 

'objects' are then put together in groups. At first this is done in a 

relatively simplistic and unambiguous way with categories that items 

are either in or not in (Bogdan and Taylor, 1975). Such preliminary 

groups would be of the type 'X is a kind of Y't where Y is a name 

given to a group of 'objects' having some common characteristic or 

characteristics. Examples could be kinds of places for doing things, 

kinds of encounters and kinds of _people. 

The groups thus formed are usually given names and these can come 

from several sources. The ~esearcher will first seek terms used by 

the actors themselves, with care being taken to establish to which acts 
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particular terms do and do not apply. A second source is names 

commonly used in the researcher's discipline (from the culture which he 

shares with his fellow scientists), though again full cognizance must 

be given to the implications of using any particular term. If the 

research is going to ' contribute to existing theory then it may be 

important to use established concepts, and even if actors terms ~ 

been used as a starting point ~ translation may be undertaken. Both 

the actors' and scientists' terms may be or may parallel terms in the 

wider society; these constitute a third source, with similar provisos. 

Precision in conceptual labelling requires a vocabulary that is pure l y 

denotative in character - one which is free of all connotative and 

multiple meanings. Thus as a fourth origin of terms the researcher may 

coin his own names (Schatzman and Strauss, 1973). The same authors 

(~.: 112) state that: 

What makes these a very special source is that the classes 
developed in this process are grounded in the experience 
of observation in this. specific substance, and are demon
strably applicable and useful to its analysis. 

Before propositions bearing on how classes link to each other can be 

formulated the properties and boundaries of the classes have to be 

ascertained (Schatzman and Strauss, 1973). Having formed the pre-

liminary groups the concept definitions can be improved by sharpening 

the goodness of fit between the definitions and the items in the groups. 

It may also be possible to formulate multidimensional typologies or 

classification systems (Bogdan and Taylor, 1975, Barton and Lazarsfield, 

1969 : 177-179) or higher level concepts (concepts of concepts) by 

combining several categories. In forming classification schemes all 

logically possible combinations .are not necessarily examined, in fact 

not all may be important or empirically possible. Often one or only a 

few distinctions may be madd (Bruyn, 1966, Barton and Lazarsfield, 

1969). Barton and Lazarsfield (~.) say that it is a strategic act 
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to 'feel out' the concepts and attributes which are important, in any 

case the rationale for having coded the data in one way and not another 

should be stated (Bogdan and Taylor, 1975). 

Bruyn (1966) has reaffirmed Blumer's suggestion that the aim, in 

this form of research, is to derive sensitizing concepts rather than 

more formal, operational concepts. Sensitizing concepts take into 

account the conventional meaning as found in the communicative life of 

the people being studied, but they go beyond the individual or personal 

constructs. However, they are not entirely dependent on the conventional 

meaning; there is a 'scientific' element that is not present in a 

purely 'concrete' concept (Bruyn, 1966). Since the personal dimensions 

of the people in the setting are taken into account, sensitizing concepts 

are more flexible in usage than operational concepts, which have fixed 

definitions (~.). They are suggestions of directions to look, 

appropriate for an exploratory phase where usefulness is more important 

than precision. 

Having identified and outlined concepts and possibly classification 

schemes from the data there is an on-going process of 'authentication' 

(Bruyn, 1966). This has ' been alluded to in the so-called r, checking' 

phase where the researcher takes his ideas as communications to the 

actors and obtains their responsesl • It should also be a feature of the 

description that the researcher sets out some of his decisions in detail 

for public scrutiny. 

, 
As concepts are being derived and their definitions improved the 

researcher's aim is to begin to link those concepts. The concepts are 

ISee later p. 165 to 16.7. 
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linked by means of propositional statements or hypotheses. This 

process continues during the observation phase and some linkages may 

only be discovered after the researcher has left the field. Hypothesis 

statements can be explanatory 'because'statements of a causal or teleo

logical nature, they can be statements of mutual, or reversible, 

linkage (if X then Y, also if Y then X), or of sequential linkage (if 

X then later Y). These types are derived from Price (1968). They can 

be statements li~ing the actors' "subjects, symbols and meanings" to 

"social circles and relationships" perceived by the researcher (Denzin, 

1974 : 266). 

Various authors have noted other possible features of hypotheses. 

Bogdan and Taylor (1975 : 86) say that hypotheses will not necessarily 

be mutually exclusive, some may subsume others. Bruyn (1966) raises 

the issue of essential linkages. What the authors do not provide are 

details on how the researcher should approach the task of hypothesis 

formation - again the onus is on the researcher to formulate his 

approach. 

Having formulated hypothesis statements the researcher can also 

look for evidence to see if the hyPothesis fits further facts (Robinson, 

1969). Such evidence may be direct (that is, .from statements made by 

the actors) or indirectly inferred from observed behaviour (~.). If 

the hypothesis does not fit the fact then it is either re-formulated, 

the concepts are redefined, or in some cases the hypothesis may be 

rejected. Rather than modifying the hypothesis in the light of excep

tions,its range of applicability may be delimited (~.). The process 

of testing is a continuous one, but in the present study can only go to 

the bounds of the data collected from a limited time in the field, 

leaving tentative, but partially tested, hypotheses. This also 
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recognizes a limitation discussed in some detail by Robinson (1969) : 

that the end result of the process described can only give necessary 

but not sufficient conditions because only cases where phenomena occur 

are studied. With these limitations in mind this type of study can still 

play an important, even essential, part in suggesting possible relation-

ships (Barton and Lazarsfield, 1969). 

(iii) Deriving Frameworks of Linkages • 
. 

Little will be said in this section other than to mention the 

possibility of forming broader networks of linkages as suggested by such 

authors as Bogdan and Taylor (1975), Schatzman and Strauss (1973) and 

Barton and Lazarsfield (1969). Bogdan and Taylor (1975) posit the 

showing of relationships between hypotheses with a resulting integrated 

picture as an ultimate goal. Scha tzman and Strauss (1973) say that it 

is not expected that every phenomenon will be linked to every other, but 

that ~ general scheme may emerge in the thinking of the researcher 

"as he interacts with the data". They call this a "key linkage" and 

also use terms such as "model", "general scheme" and "overriding 

pattern". They state the benefits as follows: 

The principal operational advantage to the researcher of 
creating or finding a key linking is that, for the first 
time, he has the means of determining the significance of 
classes. Without it, he must give relatively equal attention 
to a vast number of the more obvious classes, and consequently 
will never feel comfortable enough to implement a closure 
process (lli£..) 

Barton ' and Lazarsfield (1969, : 192-195) also discuss "permeating 

themes" or a "matrix of elements" and provide a number of examples. As 

with the previous levels, ideas on naming and seeking supporting data 

would apply, as would the need for the researcher to articulate his 

own processes. 
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The Final Description 

With the preliminary description and the interpretation under way 

the researcher has to consider one other task and that is the final 

description. The contents of that description have been indicated 

already, they consist of the pooled findings and the researcher's 

procedural details. As far as the former is concerned, various authors 

indicate the need to provide enough detail for the reader to examine the 

basis of any conclusions reached "and also to allow him to develop 

alternative interpretations" (Nisbett and Watt, 1978 : 5). 

The final task in detailing the methodology (to the extent that it 

can be detailed) is to indicate some of the limitations of the inter

pretative procedure, beyond the limitations that have already been 

mentioned in connection with the chosen approach of participant observa

tion. Two such limitations will be noted. Firstly, the researcher 

acknowledges Sharp and Green's (1975) claim that it is not possible to 

'know' the actors' construction of the external world so that any state

ments about the actors' meanings are tentative inferences. Secondly, 

there are limitations in that the researcher is only concerned to 

identify and link existent phenomenon rather than to consider the processes 

by which things come to be. 

A tentative set of procedures has been put forward. ' In some respect 

those procedures are under test and the author concurs with Hamilton's 

(1973 34) statement that the ~Imethodology and underlying assumptions 

must be constantly held as problematic". The Chapter is .now concluded 

with some details of a more practica'l nature. 
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The Procedures : Practical Details 

A number of procedural matters have been discussed at a fairly 

general level concerning the collection and treatment of data. In this, 

the final, section of the chapter, an outline is given of the practical 

considerations and decisions in choosing the case study schools, pre-

paring plans for negotiating entry to the schools, initiating and main-

taining relationships 'with the participants and undertaking the 

observation and interview phases. 

Selecting the Case Study Schools 

The researcher had to decide on some criteria by which he could 

select three schools from over four hundred secondary schools in 

Scotlandl • 

The initial consideration was a purely pragmatic one; due to the 

proposed methodology each school was to be visited frequently over a 

four-month period and so had to be conveniently accessible by road from 

the home base. Thus all schools outside an approximately thirty-five 

mile radius had to be eliminated. Secondly, schools within that radius 

which had been involved in the 'Innovations' Project (see the previous 

chapter), and other schools known to be heavily involved in other projects, 

were omitted. This was because such projects were deemed to constitute 

special conditions, which the researcher wished to avoid, and because 

further research in those schools may have led to a phenomennwhich 

might be called 'research overload'. Thirdly, schools known to have 

rather, unusual organizational conditions were withdrawn from the list; 

for example, very large schools of 2000 or more pupils and those on more 

lA perusal of a number of case study reports from a variety of 
sources was not helpful in providing criteria, consequently the researcher 
made his own formulation. 
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than one site. One especially well-known 'model' school, frequently 

visited by outsiders, was also removed from the list. 

On the positive side, schools were chosen which to a large extent 

maintained the major conditions that applied to the science innovations 

~roject schools (this retained the opportunity for some means of com

parison). Thus, having accumulated information about each of the schools 

on the short list, those that fulfilled the following were extracted 

(a) An enrolment of 1200-1400 pupils with ages from twelve to 
eighteen; thus their science departments would be roughly 
similar in size and all facets of science teaching, including 
sixth year studies, would be encompassed. 

(b) Integrated science being taught in the first two years. 

(c) Science staff officially organized into three departments, each 
with a principal teacherl • 

It was decided, after reviewing the final list of schools, to select 

three schools that were in the same Region. This meant that there were 

other ways in which the schools were likely to be similar such as 

having common designations for assistant principal teachers (since this 

tended to vary according to Region, in the case of the Region chosen 

they were designated assistant principal teachers of integrated science 

and non-certificate science) and each being in the ambit of the same 

science adviser. Letters were sent to the Director of Education and the 

Science Adviser of the, region concerned seeking their agreement for the 

researcher to approach the three schools (and one reserve school in the 

same region if necessary) in order to ask the rectors and science teachers 

if they would be willing to participate in the research (see letters in 

ISince the researcher was unaware at . that stage of the implications 
of 'following' teachers and others, and since it was felt that it was 
crucial for there to be no obstacles to the adequate 'following' of 
principal teachers, then schools with female principal teachers were 
also avoided. 
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Appendix IIa, pp. 445 to 450)1. In the event the three first-choice 

schools accepted an initial approach and subsequently agreed to partici-

pate. A more detailed description of the schools is given in the next 

Chapter. 

Further decisions had to be made about some of the procedures to be 

undertaken within the schools. In effect these also constitute sampling 

decisions. 

(a) It was decided for reasons of comparability 'to make observations 
in the three schools concurrently, spending a period of time in 
at least two of the schools in anyone week. An alternative 
would have been to spend several weeks at each school in turn, 
but it was felt that the possible consequences made this a less 
attractive alternative. It may have meant that different 
portions of the school year would have been sampled at each 
school, there would have been no chance of an on-going compari
son, and the researcher, in visiting the same school everyday, 
would have lost that chance of standing back provided by the 
schedule of alternating visits. 

(b) It was decided that one complete working day would be spent 
with each assistant teacher and each technician, and two days 
with each promoted science teacher. With the latter it was felt 
that their activities might be somewhat more varied than those 
of the assistant teachers. Thus, having obtained a list of all 
science teachers and technicians and all available dates over a 
five month period (January to May, 1977) persons were randomly 
assigned to dates. All visits are listed in Appendix lIb, 
pp. 451 to 453 • 

The Initial Approach to the Schools (The Entree) 

The initial approach is crucial and its importance cannot be under 

estimated since it can set the tone for subsequent visits and even deter-

mine whether the ,teachers participate at all. The researcher was not only 

concerned to gain access to the schools, in the process he also wanted to 

achieve the ' following in the ways indicated 

lCicourel (1964) suggests that there may be problems in approaching 
the field via the authorities in that the latter may set limits on the 
research. However, in this case it was accepted procedure and in fact no 
limits ~ set at the Regional level. 
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(a) To legitimize his position as a researcher. This was 
attempted by utilizing the 'sponsorship' of the directors of 
the 'Innovations' Project who were likely to be familiar to 
at least some of the personnel involved (but who were not 
persons in authority, see (b) which follows) and also by 
emphasizing the researcher's overseas connection (he was on 
leave from a University in a developing country) and the 
usefulness of the data when he returned abroad. 

(b) To allay any fears that the personnel might have that the 
researcher was an agent of any authority. This was a parti
cularly sensitive issue, since at the time of the study there 
were rumours of possible redundancies in the Region and the 
researcher could have been seen in a quasi-inspectoral role. 
Thus it~ was stressed that the schools were not chosen for any 
nefarious reason (the criteria were indicated) and strongly 
emphasized that the researcher was not there as an evaluator 
or judge (see also (e) below). 

(c) To stress a colleague relationship between the teachers and 
the researcher in the hope that this would contribute to the 
frankness and veridicality of the teachers' later responses. 
Thus there was emphasis on the researcher being a fellow 
science teacher, on the respect that the researcher had for 
the teachers' integrity and work and on the teachers' respon
sibility for providing as true an image as they could for 
the researcher in the light of the unique contribution they 
were in a position to make. 

(d) To reassure the teachers that the researcher was very concerned 
not to make undue demands on their time and energy. The re
searcher gave a broad outline of what his purposes were as the 
main thrust of the entree and an indication of what he expected 
from teachers (this was supported by a printed outline 
supplied to each teacher, see Appendix IIc, pp.454and455)l . 

(e) To reassure the teachers that the researcher was ethical and 
that the confidentiality of their responses would be res
pected. Reassurances were given that no deceptive practices 
would be used, that to a large entent the information collected 
would be distilled in a general form, and that where individual 
teachers, schools or departments ~ to be mentione~anonymity 
would be preserved by the use of pseudonyms or symbols. 
Teachers were also told that where possible they would be shown 
major generalizations if there was any question of these being 
published on a broader basis. 

(f) Finally, to try to persuade teachers that there was some pay
off for them in participating in the research. The researcher 
promised to provide some feedbapk and stressed the potential 
value to their own activities of an observer in their midst2• 

lIn preparing this outline there was an attempt to foresee any 
problems and questions. The entree was rehearsed with a colleague before 
compiling the document. 

. 2During the entree only two teachers showed slight reservations 
(aptf(c), STO and b2, CUB), but from the beginning the majority of 
teachers readily responded to the researcher's questions. 
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Plans for Sustaining Relationships 

Before describing some practical details of the data collection 

phase it is important to note plans which were made for sustaining 

relationships in the field since some thought had to be given to this 

aspect as it was vital to maintain an atmosphere conducive to optimum 

data collection. 

(a) A major problem in maintaining the researcher stance is avoid
ing what is usually referred to as "going na ti ve", in other 
words, so identifying with the actors that the observer to 
some extent actually becomes one of them, accepts the same 
taken-for-grantedness and identifies with issues salient in 
the group. It was decided to attempt to maintain slight 
social distance from the actors while avoiding the appearance 
of over-pretentiousness; to tend towards passivity without 
being remote. 

(b) Having stated in the entry procedures that the researcher was 
not the representative of any authority group this had to be 
maintained by avoiding contact with such groups, by taking 
care not to divulge information to persons in authority over 
others (particularly Rectors and Principal Teachers of Science), 
and being careful with which persons one was seen in company 
when not with a target person. The researcher also avoided 
taking sides in any disputes, attempting what Delany (1960 
449) refers to as being "neutral on everyone's side", and 
avoided any situation where he himself might be used as an 
authority figure or where he might be suspected of being loyal 
to any faction. 

(c) Although the researcher had to avoid "going native", he also 
had the conflicting task of maintaining a colleague stance. 
This calls for a good deal of tact and the researcher has to 
refrain from making critical comments or asking questions in 
a way that might have judgemental implications. The researcher 
has to avoid pretentiousness and especially language (jargon) 
not generally used by the group of teachers. Singleton (1974 
72-73) has mentioned "closeness in behaviour and mannerisms", 
being "sympathetic but not effusive" and having a "neutral 
personali ty" 1. 

(d) During the entree the researcher was to guarantee that he 
would not make undue demands on teachers' time or energy. 
This had to be borne out by the methodology used, which also 
had to be consistent ,with aiming at an approach by the 
researcher which led to the fewest changes in the field and 
honoured the dignity and privacy and personal space of the 

l It can be reported in retrospect that all science teachers were 
willing and cooperative. No teacher was openly hostile, neither could 
any teacher be said to have been apathetic. There was no obvious 
avoidance of the researcher by non-target teachers and teachers showed 
interest in the researcher's -progress. 
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actors. For example, the observer was particularly careful 
not to cause teachers to do things that they would not other
wise do. 

(e) Finally, the researcher had to be careful not to violate the 
confidence of the actors. This especially concerned not 
giving information about one respondent to another and not 
asking teachers to breach the confidentiality of their 
colleagues (though they may do this voluntarily). Pseudonyms 
and symbols were to be used in all field notes and in the 
final report. McCall and Simmons (1969) stress one of the 
values of unstructured methods whereby the researcher can ease 
himself into the field at an appropriate place and thereby 
avoid the rebuff, that might be encountered if he ' blundered 
into delicate situations or subject matterl. ' 

The continuous concern for rapport could affect the nature of the 

information obtained, but this is likely to be a short-term loss for 

the benefits of the long-term progress of data collection. Good re l ation-

ships are not only important for the reliable and full collection of the 

researcher's own data, he also has a responsibility to his researcher 

colleagues who succeed him into the field. Other issues such as 

observer bias, and a retrospective appraisal of the researcher's success 

in initiating and sustaining relationships along the guidelines described 

above are presented later. 

Some practical details of the observation phase 

The observation phase actually commenced during the entry period 

since information about the school and its personnel became available 

from the first visit, and was noted. However, the observation phase 

proper consisted of complete working days spent in one or other of the 

three schools, 'following' a target person. Thus, the observer planned 

to arrive at the school before the school day officially commenced, and 

once having located the target person would remain with that person as 

far as was feasible during the day noting actions, movements and locations 

lDeliberate action to maintain anonymity included the avoidance of 
inspectors who were visiting the schools at the same time as the researcher. 
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and would leave the school at the same time or after the target person. 

Each of the schools was to be presented with a schedule of visits at 

the start of the observation period indicating who would be the target 

person .on a particular date. It could be argued that providing such a 

schedule might enable teachers to make special preparations for the 

researcher's visit, but it was felt that since he was visiting the 

school frequently the researcher would become 'wise' to situations where 

special preparations had been made (on the assumption that they could not 

be made by all teachers for every visit). The alternative was to visit 

a target person unexpectedly and it was felt that one effect of this 

would be to breach the 'collegiate' nature of the research. 

All assistant teachers and technicians were to be target persons 

for one day each and all promoted science teachers for two days each. 

At one of the schools two physical education teachers and one mathematics 

teacher, who between them taught twelve periods of science, were omitted; 

in fact, they were not encountered by the observer during the whole · 

time spent at the school except for being pointed out to the researcher 

in a school staff gathering. A total of eighty nine separate visits were 

made to the three schools, including visits for interviews where the 

observer did not remain for a full day. The to.tal number of hours 

logged in the schools during the observation and interview phases was 

488. 

A general indication of what took place during the observation 

period can be given. When a target person was located the researcher 

reminded him about the general nature of the research and encouraged 

him or her to proceed as normally as possible, as he or she would do 

if the researcher was not present, and especially not to treat the 

observer as a special visitor who had to be entertained. During lessons 
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the researcher would proceed to the back of the class and remain seated, 

taking no part in the lesson unless invited. In meetings the researcher 

a l so sat slightly away from and behind the body corporate, and did not 

take part in the discussion. If invited, the researcher did plan to 

respond in a non-commital way, but the t eachers seemed to accept t he 

researcher's a pproach and never asked him to contribute. The teacher 

was encouraged to do what ever he or she usually did during non-t eaching 

periods with the observer sitting by. Quite often the teacher reported 

what would have been done during a non-teaching period and the time 

was used for informal interviewing. Often this was initiated by the 

teacher. Apart from non-teaching periods that were taken up in this 

way, at various times during the day, for example in moving from the 

staffroom to a laboratory or when queuing for coffee, and especially 

at the end of the school day, the researcher was able to engage in 

conversation with the target person. Firstly, the researcher sought 

clarificat ion of things he had observed or reports of events (such as 

encounters between the target person and other persons) that had taken 

place out of earshot or sight of t he observer. Secondly, and most 

importantly, the response required from the target person was their 

interpretations of and reactions to events. 

At all times the researcher tried to remain as unobtrusive as 

possible. He dressed like the teachers, lunched with them as t hey 

lunched, and so on. It was difficult for the researcher to be unobtru

sive during lessons as the second adult in a normally one-adult place, 

but he sat behind the pupils on the same level as them. If at any time 

a teacher requested that the observer did not 'follow' him or her t hen 

t he researcher complied wit hout question. Again-, this was a rare event, 

one teacher preferred the researcher not t o sit in his class while he 

was teaching, the researcher remained in an adjacent preparation room 
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instead, and there was a similar occurrence for another teacher although 

the researcher was subsequently invited into the classroom. 

There were only two occasions where the observer was actually, denied 

a request to follow a target person during a day. In both cases the 

deni~l came not from the target person, but from the Rector. Also, in 

both cases, the observer was prevented from following the person into 

a meeting, in one school a full staff meeting and in a second a 'Faculty' 

meeting (see later p.189). One situation of this kind did occur at the 

third school but the observer negotiated entry. The latter was a special 

meeting of promoted science teachers with the Rector. When he was 

prevented from attending meetings the researcher obtained reports from 

the target person afterwards. No difficulties were experienced in 

accompanying two female teachers in one school. 

The collection of data consisted of written notes together with a 

small number of documents provided by teachers and technicians. Whereas 

the observer was aware of the limitations of written notes, the alterna

tive was to have some form of recording device. The most convenient. 

device would have been a tape recorder, and eventually one ~ used in 

the interview phase, but with regard to the unobtrusiveness of the 

observer and the concern for the naturalism of the data it was felt that 

a tape recorder would have been a serious inhibition during the observa

tion phase. Even the writing of notes had to be done carefully since at 

times jotting could look, conspicuous and might restrain respondents 

(Lofland, 1971). At some points it was quite in order to make ,on the 

spot notes; for example, during a lesson or when informally interviewing 

a teacher. At other times overt note taking could have caused concern; 

for example, during an altercation a passive observer sitting with note

book in hand writing would be rather untoward. In most cases condensed 
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not es were made on the spot , or soon aft er an event , and filled out later 

the same dayl . 

The period of observat ion was effectively expanded by t he use of 

part icipants as informant s about events occurring when t he observer was 

in another school or elsewhere in t he same school. It was also found t hat 

although one teacher or technician was accompanied on each ~y, other 

persons were encountered t hrough the day, so that this effectively 

extended the time for which they were observed. 

Aft er returning to base subsequent to each day's observation the 

researcher went carefully through his notes of t he day, expanding details, 

adding further point s remembered, and adding his own impressions of t he 

day's events. The researcher's reflection included impressions on teachers' 

react ions to him as an observer. By reflect ing on the not es from the 

earliest stage the observer was beginning to seek patterns in the data. 

Part of t his was to map the general sit uation, as already stated, but 

there was also a quest for possibly significant features of the situation 

on which to focus as the observation phase progressed. 

Although a transition took place from mainly broad observations t o 

more focussed observations, actors were still accompanied in a similar 

way since they had become familiar with this pattern and it was considered 

best to continue with it. On the other hand, t he observer's familiari t y 

with the situation and events was such that he could sometimes detach 

himse l f from the target person t o talk with anot her person or attend an 

event in some other location. As some patt erns became clear, new 

observat ions pertaining to those patt erns became eit her confirmations or, 

IAn example of a day's field notes is given as Appendix III, 
pp.459 to 467. 
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if they conflicted with the previous observations, led to rethinking 

and modification. At the same time the researcher was tending to focus 

on chosen phenomena and seeking data in those particular areas and 

continuing the interpretation of data as outlined previously. 

Interviews. Much stress has been laid on collecting 'natural' data, and 

so in the observation phase proper the aim was to disrupt the 'natural' 

day-to-day course of events as little as possible. Formal interviews 

would have constituted such a disruption. It was decided that after 

the period of 'following' personnel, the ideal of the unobtrusive 

researcher would be partially forsaken and that more formal interviews 

would be held as a 'rounding off' process. The interviews took place at 

the time when school examinations were being held and thus more non

teaching time was available for prolonged discussion. The standards 

pertaining to rapport that were mentioned earlier remained. 

The researcher prepared for the interviews in two ways. Firstly, 

attention was paid to the necessary skills of interviewing such as the 

interviewer's attitudes (supportive and sympathetically understanding) 

and reactions (being non-argumentative, not 'leading' the interviewee 

and refraining from positive or negative judgements). Secondly, an 

interview checklist was prepared as a guide, the interview itself being 

open-ended and relatively unstructured. 

An appointment was made with each teacher separately and a convenient 

location away from all other teachers and distractions was used. While 

being given the necessary assurances about anonymity, teachers were 

asked if they had any objections to the interview being tape recorded. 

Only one teacher actually refused to be taped and written notes were made 

of his responses. In all other cases reliance was placed on the tape, 
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though t he researcher also made skeletal notes mainly to assist with 

probing. The interview commenced with a request to the teacher to des-

cribe the kind of things that he would expect a science teacher to do 

ideally and to indicate the factors in their own situation that prevented 

this 'ideal' from being achieved. The researcher, meanwhile, probed for 

important aspects raised during the observation phase. Towards the end 

of the interview teachers were asked to mention any further points which 

they felt had been missedl • 

Revisiting the Schools 

Several authors have noted the value, some have said t he necessit y, 

of obtaining participants' feedback on descriptions and interpretat ions. 

Douglas (1974 ) reports Schutz' reference to a "member test of validity" 

whereby the participants accept the interpretative account as plausible 

(see also, for example, Hamilton, 1973 and Elliot, 1977). Schatzman and 

Strauss ~973) are of the opinion that the hosts do not necessarily have 

to concur on the propositions themselves, but they must recognize the 

validity of the grounds (that is, the events) upon which the propositions 

rest. As a part of this checking, and with a view to fulfilling an 

obligation to report back to the schools, the researcher r eturned to the 

three case s t udy schools in the subsequent academic year2. A brief 

report was pre pared (an example is given in Appendix VIpp.483 to 499), 

the length of the report being governed by the need to include enough 

information, but not so much that teachers might be put off by the 

length. Also, the shorter the document the more adequately it could be 

discussed during the time that would be available to meet each teacher. 

l Example transcripts are given as Appendices IV and V, pp . 468 
to 482. 

~here was a third function of seeking agreement from teachers to 
reveal the conclusions to other persons, with, of course, the proviso 
that the schools and teacher~ remained anonymous. 
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Throughout the study the researcher had been very explicit in his 

.intent to maintain confidentiality and very careful t o do t his. This 

became a fact or of even greater importance in the feedback document 

as the statements were going t o be placed in cold print for an audience. 

Because of this, individual teachers were not identified, and no teacher 

was quoted directly. A supplementary consideration was t he t erminology 

to use. As will be not ed l ater, t he language of the teachers during 

the observation period was not highly technical. In order to present the 

mat erial in a coherent, and it was hoped interesting, way, a framework 

of characteristics of professionalism was used. Care was taken to stress 

t hat these characteristics were not being put forward as an ideal 

against which teachers were being judged. 

Since some time had el apsed from the previous series of visits to 

each of the schools a letter was sent to the respective Rectors (see 

Appendix lId pp .456 to 457 ) seeking t heir agreement for a further 

ser ies of visits. As a perusal of the l et ter wil l reveal, no mention 

was made to t he Rect ors of t he existence of a feedback document ; t his 

was felt advisable because t he documents were considered to be a 

private and confidential communication between t he researcher and t he 

t eachers. The researcher visit ed each school wit h a se t offeedback 

document s (a sepu-ate re·oort for each school) and covering let tersl 

and ap~roached each t eacher individually t o explain what was being 

request ed. A date was arranged when the teachers' responses would be 

discussed. Four of the original teachers had left the case study 

schools. Re placement science teachers were not provided wit h the 

document or int erviewed. A separate interview was held wit h each of t he 

remaining case study teachers, t his time entire l y wit h written not e 

taking. Some t eachers also prepared written responses. Significant 

lAppendix lIe, p .45B. 
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point s raised by t eachers will be not ed where t hey are re l evant in 

subsequent chapt ersl • 

Summary 

In t his Chapter a rationale has been given for t he chosen 

me t hodology for t he main study:participant observat ion. Some short 

comings of the method were noted. Broad indications were given of t he 

dat a collection and treatment aspects, though it was noted t hat i t is 

inherent in the nat ure of participant observation t hat detailsof the 

actual procedures used emerge as part of t he descript ion rat her t han 

t he researcher being abl e t o det ail t hem ful ly prior t o ent ering t he 

fie l d. 

I t is to be no t ed that l i t tle direc t use has been made of t he 

t erms reliabilit y and val idity. This has been de l iberate since these 

terms t end t o be associated with statistical tests which cannot be used 

wit hin a qualitative, participant observation framework . Walkers' (1974 ) 

suggestion in these circumstances i s that the researcher should seek 

basic meanings of reliability and val idity and operationalize these 

before reworking them into the adopted method. The inferences, then, 

tend to be logical rather than statistical and tend to be by argument 

rather than by significance tests. Thus, without using the terms them-

selves, several means have been mentioned whereby the problems of 

reliability and val idity would be a pproached. For example, the 

integration of the researcher into t he fie l d of observation was t hought 

to be an import ant measure, as we l l as the communication of procedures 

for the selection and manipulation of data. 

IAn important concern here is the re l ative status 
researcher's ' int erpre tation vis-a-vis those of others. 
possibi l ity of further invest igation the researcher can 
instances. 

given to the 
Without the 
only note such 
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In the final section some of the Jract ical decisions that were 

made in choosing and entering the schools were given. In the following 

chapter the 'scene' is set by providing descriptions of the case study 

schools and their proximal surroundings. 



CHAr~R 6 

A DESCRIPTION OF THE CASE STUDY 
SCHOOLS AND THEIR PROXI~~L ENVIRONMENTS 

The main aim of this chapter is a customary one in case studies of 

scene setting for the reader by describing some broad, general features 

of the three case study schools and that part of the environment outside 

the school, but proximal to it. The description of the three schools will 

be presented simultaneously, with differences being mentioned where they 

arise. Aspects described include the senior school personnel, general 

time structures, school rules and routines, the ways that pupils were 

grouped, the interactions between teachers of science and other, non-

science, teachers and science teachers' perceptions about the relation 

between phenomena outside the school and science teachingl ,2. Aspects 

concerning the science departments and those described specifically with 

respect to the actions of individual teachers are subjects of subsequent 

chapters. The present chapter commences with a statement on the notation 

that will be used throughout the remainder of the study. 

Notation 

It was said in the methodology chapter that the researcher 

guaranteed to preserve the anonymity of the personnel involved in the 

study. Thus some form of pseudonyms or symbols were required for 

referring to both the schools and the teachers. Pseudonyms were chosen 

lA synopsis of the main points is given at the end of the 
chapter. 

2These aspects were selected for description because (a ) they were 
aspects that teachers tended to talk about s pontaneously (b ) they were 
aspects that arose frequently when talking to teachers about their work. 
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for the three schools; these are Stoddard, Cubberly and Sutcliffel • 

Pseudonyms could also have been used for the science teachers, but it 

was decided to use a system whereby they could be more easily identified 

as to their subject and post. Although a little impersonal, it was felt 

that a form of reference utili zing symbols would be preferable. Thus 

various science teachers will be indicated by the following symbols : 

Stoddard (STO) 

ptc, ptb , ptp 

aptf(c) 

c3(ptg) 

c4(ptg) 

c5 

apts( p) 

p3 

1>'+ 

p5(ar) 

b2 

b3 

principal teachers of chemistry, biology and 
physics. 

assistant principal teacher designated as having 
responsibility for first cycle or integrated 
science2 (a teacher of chemistry). 

a teacher of chemistry and a principal teacher 
of guidance. 

a teacher of chemistry and a principal teacher 
of guidance. 

a teacher of chemistry. 

assistant principal teacher designated as 
having responsibility for "second cycle" or 
non-certificate science2 (a teacher of physics). 

a teacher of physics. 

a teacher of physics. 

a teacher of physics and an assistant rector. 

a teacher of biology. 

a teacher of biology. 

IThe first two are earl y American writers on Educational Adminis
tration and the third a British writer on laboratory management. On 
occasion these will be abbreviated to STO, CUB and SUT respectively. 

2The manifestation of the responsibility is discussed in the next 
chapter. 



Cubberly (CUB) 

ptc, -ptb, pt p 

a pts( c) 

c3 

c4 

aptf( p ) 

pJ(aptg) 

p4(ar) 

It p" 5 

b2 

bJ 

b4 

bc5 

Sutcliffe (SUT) 

ptc, ptb, ptp 

aptf(c) 

cJ 

c5 

apts(p) 

p3 
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principal teachers of science. 

assistant principal teacher for second cycle 
(a teacher of chemistry). 

a teacher of chemistry. 

a teacher of chemistry. 

assistant principal teacher for first cycle 
(a teacher of physics). 

a teacher of physics and assistant principal 
teacher of guidance (transferred to another 
school after the seventh of the twenty one 
visits). 

a teacher of physics and an assistant rector
designated Head of the Faculty of Science and 
r~athematics. 

a p-pointed as temporary replacement for pJ(aptg ) 
but qualified in biology and taught only 
integrated and non-certificate science (female). 

a teacher of biology (female). 

a teacher of biology. 

a teacher of biology (female). 

appointed as a teacher of biology and chemistry 
(which at the time of the study he taught in the 
time ratio of 2 : 1). 

principal teachers of science. 

assistant principal teacher for first cycle 
(a teacher of chemistry). 

a teacher of chemistryl. 

a teacher of chemistry. 

assistant principal teacher for second cycle 
(a teacher of physics). 

a teacher of physics (a probationer). ' 

lc3(SUT) acted as principal teacher of chemistry until ptc(SUT) 
arrived at the school in the third month of the observation period. 



pc4 

b2 

b3 

b4 
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a teacher of physics and chemistry (the 
proportions varied during the study). 

a teacher of biology (a probationer). 

a teacher of biology (a probationer). 

a biology teacher (female) - a temporary 
substitute for ptc during the first three 
months of the observation period. 

Some General Features of the Case Study Schools 

In choosing the case study schools certain features had been 

stipulated; thus the three schools were all single-site schools with 

12 - 18 pupil age ranges and between 1200 and 1400 pupils. None was 

heavily involved in any other science project. All three schools were 

coeducational and comprehensive. The latter term is only being used 

here by the researcher to signify that ill pupils from "feeder" schools 

within a defined catchment area (other than those who may have proceeded 

to independent schools) were assigned to a case study school at the age 

of twelve. Sutcliffe school differed from the other two in being a 

Catholic school. The few comments made by teachers about the notion of 

"comprehensiveness" were interpreted by the researcher as being criti-

cisms. It appeared that teachers expected the situation within their 

school to be different from the prp.vious system of the "grammar" and ' 

"modern"l dichotomy, but it was felt by them that this system was merely 

perpetuated under one roof instead of two. For example, b3(STO) said 

that "the comprehensive is a pretence, we still split kids into two 

streams and the syllabus is only geared to one of the streams" 2 • It was 

felt by c5(CUB) that the residences in its catchment area of the town 

meant that it received a greater proportion of lower ability pupils than 

lIn Scotland the terms used were "senior" and "junior" 
secondary. 

2Unless otherwise stated, a quotation from remarks made by a teacher 
derives from discussions betw~en that teacher and the researcher only. 
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the other school in the town. The latter school was thought to be in a 

"better" residential area. No attempt was made in this case to determine 

whether these views were representative among the science teachers. 

Al l three schools were located in small towns, Sutcliffe and 

Stoddard in different parts of the same tOrm ( population about 50, 000) 

and Cubberly in another town ( po~ulation about 30, 000) . All three 

schools served areas extending beyond those towns. This meant that in 

each case a proportion of pupils trave l led to school dai l y by contracted 

buses. The buses arrived again just prior to the official closing of t he 

school day to transport pupils home. Pupils tended to leave the schools 

quite sharply to join the buses. The immediate physical surroundings 

of the three schools were as follows : 

Stoddard 

Cubberly 

Sutcliffe 

older housing and shops. 

modern council housing near an industrial estate. 

new housing estates (council and owner occupied ) and 
fields. 

The former history of the three schools is briefly as follows : 

Stoddard 

Cubberly 

had occupied its site for more than thirty five yearsl 
and had an even longer history on another site. It 
had been a senior secondary school and the phased 
change to comprehensive had been completed two years 
before the study commenced. Thus science teachers 
with more than two years' service in the school had 
experienced the school as a senior secondary2 . 

had been purpose built as a junior secondary school 
and then changed to a comprehensive, also some two 
years before the study. Again, there were some teachers 
who had experienced both systems with the school. 

lsome of the science teachers were of the opinion that the 
laboratories still had their original paint: 

2c3( ptg)STO, with ten years' experience in the school before the 
change, saw the "grammar" school as an ideal where "even in the low 
classes one could still put into practice what one had learned at school 
and university". 
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had been purpose built as a comprehensive, although 
it had previously occupied a different site as a 
junior secondary school some miles away. The rector 
and a small number of teachers, including only one 
science teacher (ptp) , had served in the other 
school. 

Architectural Features of the Schools 

Some of the general architectural features of the three schools will 

be described, taking each school in turn. An aspect that the researcher 

noted with interest in all three schools was that in accompanying 

teachers and technicians over several months there were parts of each 

building that remained entire l y unvisited. In fact, it seemed quite 

possible to the researcher that some pupils were probably more conversant 

with the total school buildings than the science teachers. One factor in 

this was that most science teachers tended to have their own teaching 

base, as did teachers of non-science subjects, and pupils, who were 

virtually base-less, moved around from teacher to teacher. The amount 

of 'territory' actually covered by science teachers varied across the 

three schools, as will be noted in the descriptionsl • 

Stoddard (See Fig. 1 ) The arrangement of the much older, main building 

was around two grass covered quadrangles. Three science laboratories 

(designated biology ) were situated on the ground floor on turning left 

at the main entrance and on turning right there were eight laboratories 

designated either physics or chemistry2. Close to the main entrance was the 

Assistant Rectors' Office and on the first floor above the main entrance 

was the Rector's office with the school library to one side and one 

lIt should be noted that the phenomenon of science teachers only 
dwelling in a small area of the school was not commented on directly 
by teachers themselves. 

2A more detailed layout of the laboratories is given in the next 
chapter. 
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further laboratory on the other. A feature which was raised as 

important by the science teachers was that there was no room large 

enough for all the school staff (though one was incorporated in a new 

building under construction at the time of the study), in fact there 

were ten s~all staff rooms, each with its regular clientele, about the 

school. ptc remarked that" some staff rooms are a bit cliquish". The 

science teachers had their own gathering place re ported by teachers to 

be generally knm-Tn in the school as the "howf"l, a preparation room 

between a physics and a chemistry laboratory. rhe biology teachers were 

officially assigned to and frequented a "new" staff room outside the 

main block and opposite the main entrance, though two of them (ptb and bJ ) 

usually visited the "howf" at morning break. 

As noted above, science teachers tended to be located mainly in 

the area mentioned, they reported that their major reason for visiting 

~his is a Scottish term for a type of meeting place. 
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any other part of the school was to fulfill a request to substitute 

for an absent, non-science teacher (a task known to the science teacher s 

at Stoddard as a "yiftee'~ a term reported to have been introduced by 

ptb and resulting from the a pproach of a bearer, usually a school 

secretary, with the message, "You have to sit in class A", or coloquially 

"Yiftee sit in class A"l). Teachers reported to the researcher that if 

they received a "yift ee" they very often had t o search for the location 

of the room. On one occasion when the researcher was present a group of 

science teachers were able to send a colleague on a fake "yiftee" to a 

storeroom because of his lack of knowledge ,of the school geography, 

though he was not new to the schoo12. Even pt p , with many years of 

experience in the school, had to search for a room when given a "yiftee". 

Cubberly (See Fig. 2) The main school building had been erected in the 

late nineteen sixties and a new wing completed some eighteen months prior 

to the study as part of the development of the school from junior 

secondary to comprehensive status. Some science classes had been held 

in huts prior to the coming on line of the new wing. The main teaching 

area was built around an open courtyard and ten of the thirteen science 

laboratories were located to one side of it, seven on the first floor on 

either side of a long corridor and three on the ground floor (in a 

corridor which also housed a video room). Parallel to that side of the 

courtyard housing the laboratories was the 'new' wing which, downstairs, 

housed the technical department and upstairs had the remaining three 

laboratories. The latter were in a corridor that was a cul-de-sac. The 

entrance to the "cul-de-sac" corridor was opposite the Rector's room 

lAt Cubberly they were called "please takes" and at Sutcliffe, 
where they appeared as a list on a notice board, there was no special 
name. 

2The fact that they per~netrated this act even though the researcher 
was present was indicative of some acceptance of the researcher. 
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FIGURE 2 
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which in turn was adjacent to the general staffroom. In the corridor 

containing the seven laboratories there were also : a room designated 

the "science-staff base", the technicians' room, the school library and 

pJ(aptg) and p4(ar)'s offices. 

Because of the location of the science laboratories, staffroom 

and administrative offices, it was again found that in thirty visits to 

the school, always in the company of one or other of the science personnel, 

there were parts of the school that were not seen at all. Science 

teachers confirmed that there were many parts of the school to which 

they did not have cause to go except for supervision qlasses (and even 

then, five of the science teachers were exempt from the supervision of 

classes when other teachers were absent, because at the time of the study 

they were already scheduled with the minimum permitted non-teaching time, 

and such teachers could not be called upon to supervise). Thus the 

example given by c4, "After two years in the school I only vaguely know 

where the English dep3.rtment is". 
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Sutcliffe ('The main features are shown in Fig J ) . 
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This school consisted of a four-storey main teaching- block (seven --

laboratories were located at one end of this block, distributed on all 

of the four floors ) . Connected to the end of the main teaching block 

furthest from the laboratories was the administrative block, including 

the Rector's office, and proceeding along the corridor past the Rector's 

office one arrived at the general staff room. Across an open yard from 

the Rector's office and adjacent to the laboratory end of the main 

bui l ding was a teChnical block housing hro further laboratories. 

In contrast to Stoddard and Cubberly, although there were parts of 

the school that accompanied staff never frequented, a much greater 

proportion of this school was at least traversed because of its design, 

and because the laboratories were located at the far end of each floor 

of the main block from the staff room. 

Further details will be given of the areas assigned for the use of 

science teachers in the next· Chapter. 
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The Senior Staff in the Three Case Study Schools 

The researcher noted that in line with the structure of promoted 

posts in what is known as the "Green Pa ner" ( S.E .D., 1971 ) , and for 

schools of the size chosen for study, each school had senior s taff with 

the designations of Rector and Depute Rector. Stoddard and Cubberl y each 

also had four persons with the designation of Assistant Rector, although 

at Cubberl y three of these had been labelled "Faculty Heads". Sutcliffe 

had three persons with the designation Assistant Rector. There was one 

Assistant Rector at Stoddard and one at Cubberly qualified in, and 

assigned to teach, science. None of the other senior staff in any of 

the three schools was qualified in science. 

The structure of this section will be as .follows. Firstly, con-

sideration will be given to the Rectors of each of the schools. Details 

about the Rector at Sutcliffe will be slightly more extensive in line 

with the greater frequency of comments ~ade about him in comparison with 

the other Rectors. Secondly, brief consideration will be given to the 

other senior staff in the schools. This will be followed by a. note 

about the special organisational arrangements at Cubberly. The third 

aspect concerns teachers' general perceptions about their schools and 

finally aspects concerning general communications within the school are 

described. These last two areas are included under senior staff because 

it appeared to the researcher, and was confirmed by teachers, that they 

were largely de pendent on decisions made by senior staff. 

The Rectors 

At Stoddard the duties of the Rector were listed in a staff 

handbookl where it was stated that the Rector had overall responsibility 

IThis document only became available to the researcher as the .result 
of a request, it was not something to which any science teacher was seen 
to refer or of which any teacher spoke. Handbooks were not available at 
Cubberly and Sutcliffe. 
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Staffing (teaching, auxilliary 
and clerical) 

Classification 
Pastoral Care 
Counselling 
Interviews 
Reports and Returns 
Course Planning 

Careers 
Extra Curricula 
Dining 
Finance 
Registration and Recording 
Property, maintenance and 

replacement 
Supplies and Requisitions 
Time tabling 
Discipline and Order 

"Teaching Efficiency" was re ported to the researcher to concern the 

punctual attendance by teachers at classes and the allocation of the 

better classes to the better teachers. "Classification" and "Course 

Planning" were said to be mainly concerned with subject options, parti-

cularly at the end of S2 . The researcher noted, and this was confirmed 

by science teachers, that all matters pertaining to the science curri-

culum at Stoddard were left in the hands of the science staff. The 

researcher also noted that his original approach to the school by letter 

was answered by the principal teacher of chemistry, to whom the researchers 

request had been immediately forwarded. As ptc stated "In the Rector's 

mind he has handed you over to the principal teachers". 

Science teachers' comments about the Rector at Stoddard mainly 

concerned his fairness in certain situations. b2 in particular mentioned 

the Rector's bias towards certain, non-science departments with regard to 

such aspects as allowing groups to go on outings from school. a ptf(c) 

mentioned the Rector's inopportune circular on teachers being in class on 

time, resented by teachers because at that time they were putting extra 

work into preparing for the school fair. ptb also noted the Rector's 

inconsistency. He did, however, show some' empathy with the Rector' s 

position in stating that, "The school situation is not one where it is 

possible to have everything .as clear cut as that". He added that the 

Rector was at least willing to "reverse hasty decisions and apologize 
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public l y". The Rector was not observed by the researcher t o visit class

rooms or enter any other part of the science area during observation 

days. He 'Has known to the researcher to have contact with the princiral 

teachers, p5(ar) and b2,and was observed to interact once with a ptf(c). 

Other science teachers 'Here not observed or re ported to have contact with 

the Rector during that time, exce pt for one general staff meeting and 

school assemblies. ptb stated, on the other hand, that "Lots have the 

impression that he's very much aware of what goes on around the school". 

At Cubberly the researcher was immediately placed in the hands of 

p!+(ar), the head of the "Faculty of Science and Iviathematics". Little 

comment was made about the Rector by science teachers except to state 

that they expected more action from him. It should be stated though 

that the Rector was relatively new to the school. Except for p4(ar), 

there appeared to be little contact between science teachers and the 

Rector, except for a weekly fift een-minute general staff gathering. 

At Sutcliffe the researcher was asked first to meet the Rector to 

whom he explained the nature of the research. The Rector then agreed to 

arrange a meeting between the researcher and the science staff. Comments 

about the Rector by science teachers were relatively extensive. He was 

said to adopt "quite an authoritarian style of manage.ment" (ptb) or run 

the school "on martinet lines", (apts( p)). PJ said that "The authori

tarian attitude of the boss pervades down and can cause conflict; people 

model themselves on higher up. If you don't comply something falls on 

you from a high level. Although individual tasks get done it doesn't 

help the teaching situation because people get antagonized and nurse 

wounds". aptf(c) said that "some of the stresses in the establishment 

could be avoided; for example, by not being bolshie or bitterly sarcastic 

or shouting. A fair proportion of the staff a fair proportion of the 
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time are angry about something. It's not such a problem for assistant 

teachers as it is for promoted staff who are more fre~uently called 

to account". apts( p ) also s poke on this issue: 

Teachers would be prepared to meet after four p.m. in other 
circumstances if not for the fact that there has been quite a lot 
of trouble in the school between the staff and the Headmaster 
concerned with various things too numerous to mention. You feel 
there's a tendency to work strictly to the letter of the la.'1 
and not give away anything because we know if we do he'll take 
advantage of it and at the same time he'll persecute us if he 
feels he's inclined. 

a pts (p) also expressed reticence about a pproaching the Rector 

"Before you go in you worry if you are going to be received too well" 

and p5 said, "It seems to be a backdrop to everything that is done -

what are they going to say about it". cJ commented that "if the head-

master was different he could expect cooperation, but the way he is we 

tend almost to work to rule". During the formal interview, c3 listed 

a number of "brushes" with the Rector that he felt had taken his teaching 

through a series of "crests and troughs" (the Rector being responsible 

for the troughs and to his surprise, one of the crestsl ). These 

"brushes " are ~uoted later (r . 186). 

Teachers seemed to fear that their transgressions might be stored 

in the Rect or's memory and be brought up some time in t he future. "He'll 

say nothing but it will be passed up at som e later date" ( pt p) . For 

instance, if they failed to be on corridor duty: "It's one of the 

things they can get at you for" ( pt p ). The Rector also seemed, to the 

teachers, ~uite willing to use certain sanctions at his disposal such as 

"giving you a lousy timetable" (cJ); that is, one replete with non-

certificate classes; or in the extreme, getting a teacher transferred. 

Lr'his was when, in a move which seemed to cJ to be "almost a 
negation of what he had said before" and which "didn't seem logical", he 
was made acting ptc when the former ptc left. To the researcher it seemed 
that the logic of that move .revolved around the relationship between the 
Rector and aptf(c). 
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ptp atributed the courses of tran~uillizers and the heart-attacks of 

some non-science teachers to "people flogging themselves to show good". 

Feelings about the Rector seemed, to the researcher, to be stronger 

among the longer serving science teachers. Although the newer (mainly 

probationer) teachers had had ~ experience of the situation as 

expounded by the longer serving teachers, they tended to perceive some 

of the complaints of their colleagues as irksome and detrimental to 

"getting on with the job". In fact, the younger teachers ran a science 

club after school "Thich somewhat negates apts( p)'s point above ( P.182). 

pc4 (a probationer) talked at some length on this matter 

p3 and I were really annoyed in the first term and a half, at 
least three ~uarters of our de partmental meetings were taken up 
with "Oh, what hap-pened to you in nineteen such-and-such': and how 
this affected you ••• You're always getting very eery stories from 
above that you will be shot at dawn if you do this particular 
thing. •• I find there's so much animosity tOl-lards the upper 
organization in the school that if you're in the least bit 
gullible you'll fall into the trap and be another rebel within 
the school. 

b3 had perceived that the "boss" was "supposed to be such a dragon". He 

said that he thought it was "a waste of intellectual effort to sit and 

consider whether the guy's right or the guy's wrong". He thought the 

"boss"was " prepared to accept the role of bogeyman if it means the rest 

of the school can be run well. It makes me a lot happier in my job not 

~uestioning that sort of thing". b3 did note, however, that his head of 

de:rartment tended to warn himself and b2 of "the boss's foibles or 

hobby horses" so that they','didn't get into trouble like some peo ple in 

other dep:trtments". 

The opinion that there was more authoritarianism at Sutcliffe was 

supported, in the view of the researcher, by the amount of explicit 

instructions to teachers, as compared to the other schools. At Stoddard 

there was half a page in the staff Handbook advising teachers on matters 
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of discipline and nine lines on homework. At Cubberly no rules of 

this nature were mentioned, in fact three of the teachers, those who had 

most recently joined the school, expressed concern at ££i having rules 

and procedures (bcS, II pHS and b2). At Sutcliffe there were two and a 

half foolscap pages of homework instructions to teachers. Each member 

had to keep a record of homework given, and homework records were to be 

handed in fortnightly to an Assistant Rector. Other instructions were 

evident; for example, a separate examination pa per had to be set for 

every class (that is, for eighteen first year classes and so on ) and the 

marks for each examination had to clearly total one hundred and be sub-

mitted on a specific type of paperl. Teachers were expected to follow 

a set procedure on entering the school each morning and were not permitted 

to leave the school relative l y freely during non-teaching periods for 

private business as teachers were at Stoddard and Cubberly. Principal 

teachers at Sutcliffe had very little say in drafting the timetabl e 

(compared wi t h the other two schools, see p .z4J ) and there was rigid 

streaming of pupils from shortly after they entered the school until 3S 
(see later p .198 and 199). 

The princi pal teachers reported a problem for themselves when a 

group of inspectors, after a one day visit, were reported to have 

indicated that they did not feel that the principal teachers were 

lThe response of teachers to these controls was to develop forms 
of subterfuge. For example a pts( p ) said that he had become a "faking 
expert" because he was reluctant to give the quantity of homework 
specified in the homework instructions. As a second example, in order 
to influence a change in the 'separate exams' rule, pt p reported that 
there was an intention to convince the Rector that he was ' playing off' 
ptc (who was new to the school and who a ppeared to be thought of by the 
Rector as someone "Tho was really going to "shake up" the science depart
ment) in supporting the latter's desire to change the system of separate 
examinations supposedly against the wishes of the 'reactionary' science 
teachers. 
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"assertive" enough. They felt that in fact the Rector left little room 

for them to be assertive. Again ptp will be quo t ed on this phenomenon 

You mighthave your own ideas ••• but if you go along and discuss 
it with the boss and he chucks them out you're coming back to your 
department with the bosses ideas ••• and i t tends to make the heads 
of department look a bit colourless in a way ••• You have a good 
idea about such-and-such and you discover there's an edict already 
been issued and that's the way it~ got to be done and there's 
nothing you can do about it. You can go along there and argue with 
him until six o'clock at night but in the end he's the one that makes 
the decisions. If you can't live with that you hav~ to go somewhere 
else, as some have. 

With regard to the teachers' perceptions of the authoritarianism of the 

Rector, they also noted a 'knock-on' or 'domino' effect in that they 

felt that the effect pervaded downwards. Thus if you were at the bot tom 

you could get "the push off" (c4 ) . p) stated that he felt that there was 

a"degree of subservience at each level" (see his statement on p . 181). 

Principal teachers also reported that if they want ed to get something 

done i t was always possible to tell an assistant teacher that "the boss 

wants this done". But the Rector's attitude could also make principal 

teachers reticent 

You get so used to harrying people with the kind of rotten things 
that have t o be done, tiresome, tedious things that have to be 
done because the boss wants them to be done, that you're a bit 
reluctant to pile something of your own on top of their head (ptp ) . 

Apart from homework rules the majority of teachers did not feel 

that the Rector's attitude affected their work inside the classroom. It 

was only b) and ptb, who had both used a laboratory which direct1y faced 

the Rector's office and who had been observed by him on occasions, who 

noted an influence on their teaching. For example, they felt that they 

could allow less movement in class. "You occasionally find the headmaster 

coming in to find out why there is so much movement" (ptb ) . With noisy 

experiments, "how far is the noise travelling? Is that another mark in 
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the black book against me?" (ptb ) . bJ was also aware of pupil move-

ment being a problem but he said that he also used the threat of "the 

boss" as a controller in class: "sit down, the boss is looking down". 

Another constraint on classroom activities that was noted by teachers 

was perceived by them as a manifestation of the fact that it was a 

Catholic school : the use of certain films for sex education was vetoed 

by the Rector. 

As a final indication of the negative aspects of the actions of 

the Rector at Sutcliffe, some comments of cJ will be quoted. In the 

interview he linked his own feelings at the time with particular events 

The first thing was that I saw a teacher exposed to a certain 
amount of abuse in the staffroom one morning, during the time of 
the strike. It didn't affect me personally, saw this guy getting 
shouted at by the Rector. It was a wee bit hard to teach after 
an incident like that. · 

Jus t over a year ago I was in t rouble over ink exercise books 
which I was asked to submit and after an interview with the boss 
I wasn't thinking much about teaching, wee tit upset. 

Don't know whether it was the cause of that but after that I got 
a lousy time table this year compared to what I had last year. 
No one exce pt [apts( p) ] had more non-certificate than me. Remarks 
were made at the staff meeting about certain lazy teachers who 
are given certain lazy classes. I was advised not t o do anything . 
After I'd got over the timetable, got to terms with these classes , 
I was reasonably happy again. 

Then [the former ptc] left and I was a bit dischuffed about that 
because of the vlay he was almost booted out. 

When I was acting principal I was quite happy, not for money, no t 
for power, I was reasonably happy until that interview dOlfnstairs 
[the meeting at which the Rector reported the comments of the 
inspectors] ••• I've gotten over that again, so I'm reasonably 
happy at the moment. Certainly, it's things that happen like 
that that get you off teaching. After that interview I came up 
here and had a 4th year class and there l-TaS no way I was going 
to teach them any chemistry. Took me a few days to forget about 
it. 

It should be noted that teachers did not view the actions of the 

Rector entirely negatively. pc4 noted occasions where in retrospect, he 

had seen the positive benefits of what had initially a ppeared to him 
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to be "strict procedures" and pJ said t hat the rul es on homework moved 

him to "ge t through a power of work when he didn't fee l like it", 

:p3Iticularl y with higher cert ificate c l asses. (But he Has als o "cheesed 

off rnarking exercises" which he fe l t not to be necessary during time in 

which he "could be doing other work such as pre raration". ) cJ was happy 

with the standard of pupil discipline in the school and a t tributed this 

to the Rector. Finally, after s peaking at some length ab~ut the Rect or 

(comments which are included elsewhere ) pt p said rather wryly that, "If 

there are enough rules you don't actually have to be responsibl e a t all" l . 

Other Senior Staff in the Schools2 

There vlere further lists in the staff handbook at Stoddard for t he 

respons ibilities of the De put e Rector and t he Assistant Rect ors . Again 

t hese concerned general school administration and will not be s et out in 

detail except to note that p5(ar) was specified as being responsible for 

the general administration and discipline of Sl to S'+ boys and for super-

vision of part of the school building. 

Apart from a special arrangement outlined below at Cubberl~ the 

Depute Rector had added the Guidance mantle to his other responsibil i t i es 

(when a previous Assistant Rector of Guidance had left) and one As sis tant 

Rector was labelled "Assistant Rector (Administration)". 

At Sutc l iffe, the three Assistant Rectors were said to be mainly 

responsible for Examination ra tters, Guidance and Curr-icul um respect ively. 

The Assistant Rector (Curriculum ) at Sutcliffe did not a ppear to t he 

ICertain rewar ks indicated that the Rector, a lthough seen to be 
authoritarian, was not always seen to be consistent; for example with 
regard to pupi l grouping . 

2Some of the cOlTllTlents made by t eachers about senior s taff may have 
a l so included t he Rect ors. -
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researcher to playa noticeabl e part in science curriculum matters , 

though he was called in by the Rector to a meet ing with promoted science 

teachers to hear what a group of inspectors had said about the science 

group. Science teachers reported that his responsibilities included 

the regul ar inspection of teachers' homework records and of pupils' 

exercise books. 

In accompanying science teachers in all three schools, the 

researcher noted that it was not common for the five or six persons in 

each school in senior posts to mix socially with science teachers. This 

a l so meant that p4-(ar) at Cubberl y and p5(ar) at Stoddard were also not 

seen s ocially with their science colleagues. The l atter stated that he 

deliberately refrained from "co-mingling" with his science colleagues a s 

a matter of deliberate policy, wishing to maintain some social distance , 

especially in the event that questions of authority should arise. Any 

a pproach to a senior person had to be deliberate and somewhat formal, and 

usually at their respective offices. It was general for non-promoted 

science teachers in all three schools to feel a sense of detachment 

from the 'upper echelons of the school management side' (c5, Stoddard ) and 

although t his meant that one could "get to go along one' s own s1-met way 

if one 1-ranted t o" (c5 , St oddard) , the de t achment was regretted to s ome 

extent. For example, c4(Cun ) said that senior personnel Here "very 

aloof and distant figures", his only connection with them was @etting 

a timetable. Some teachers expressed the view that they would like to be 

seen more, to be noticed, in class, but as b2(STO) noted, "It's better 

to be appointed to committees, you get noticed, since you could not 

depend on being noticed in your t eaching". The remainder of the comments 

about senior staff concerned what teachers conceded to be minor examples 

of a pparent lack of equit y to different subjects or occasions where t he 

administ.rators had not been as efficient as expected. 
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A special arrangement at Cubberl y has been mentioned . The organi

zational structure of t ha t school was made quit e explicit to t he 

researcher. It consis ted of a senior management group and t hree 

F'aculties. The six senior staff formed a group (cal led Group One , a 

term int roduced by the previous Rect or ) which met regularly every week . 

Their Monday mee t ing of forty minutes was an 'official ' one, wit h an 

agenda and minutes, and on three other days they met informally at the 

morning break . Al l meetings l>1ere he ld in a confer ence room close to the 

Rector's office. Although the Rector was not willing to allow the 

researcher t o attend any of the Group One meetings, he gave the researcher 

access to a file containing records of those meetings. Such access, i t 

was a s certai ned, was not given to science teachers other than p4(ar). 

Although, reportedl y, Group One was a policy and rul e making body, in 

the notes of thirt y one meetings t here was only one explicit indicat ion 

t hat actual " policy" was discussed (" policy on educational visits" ) . 

The majorit y of the topics a ppeared t o suggest to the re searcher s traight 

forward administrative decision making in three . main areas (a ) s t affing 

and timetabling (b ) resources (c ) extra curricular matters, but without 

the researcher perceiving any c l ear indication that such decision making 

was based on deliberately formulated policies. 

There were three "Faculties" at Cubberly, labelled: (a) English, 

Social Subjects and Modern Languages (b ) Art, Home Economics, }fusic, 

Physical Education and Technical Subjects (c) Science and ~athematics . 

Each had a Head of Faculty who was responsibl e for matters concerning 

those subjects and for related mat ters; for example, the person respon

sible for English was also responsible for the library. Each Head of 

Faculty also had additional responsibilities, for p4(ar ) these were 

probationer teachers and in-service activities throughout the school. 

The facu l ties seemed, to the observer, to be a convenient administrative 
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grouping rather than equivalent to academic or university-type facu l ties , 

though only the activities of the Science and Mathematics Faculty were 

observed. There was a weekly meeting of forty minutes involving p4(ar ) , 

ptc, ptb, ~tp and the principal teacher of mathematics. No meeting was 

observed or reported of all science and mathematics teachers, although 

p4(ar ) re ported that they were all considered to be members of the 

Faculty. The discussions at the Faculty meeting concerned mainl y 

administrative rather than academic matters, and in most cases when the 

researcher was present a large part of the business a ppeared to be con

cerned with p4(ar) passing on messages from Group One. There were, 

however, some discussions on the coordination of science and mathematics 

teaching. ptc's feeling was that the Faculty was not a decision making 

body, "Group One makes all the decisions which are handed out". This 

was also the feeling of ptb and pt p, the latter said "The Faculty 

l'!eeting has no teeth whatsoever, it is not an executive body". 

Science teachers made a number of other comments about the sPecial 

arrangements at Cubberly. p+(ar ) said "The Faculty system gives each 

teacher a sense of belonging to a particular unit", and, "It is a good 

link with top adminis tration". Yet the majority of assistant teachers 

either felt remote from the Faculty structure or expressed total i gnora nce 

of its workings. For example, bJ : "The Faculty structure does not 

really affect us at this level'l, and b4 : .. I don't really feel the 

Faculty system impinging". Secondly, whereas p4(ar ) felt that "The 

Faculty system is a good way of disseminating information", others saw i t 

as an inefficient method. pt p said "There could be direct verbal communi

cation or pi eces of paper" and bJ "The problem is if you make the 

administration more elaborate it means the message has to come down 

through more people so in fact it takes longer for it to get an~,here, 

by the time it arrives it can in fact be too late". a ptf(p ) also said 
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that "teachers find out at the last minute and don't always know where 

the instructions originate from". Decisions sometimes changed without 

teachers being informed: "They say one thing and change it and don't 

always inform us". There a ppeared to be a felt lack of confidence 

expressed in being able to get suggestions carried out. For example, 

ptc : "Things take a long time to go up and get decisions. It may be 

months before you know 'l-Ihether a suggestion's bitten. There's no way 

of knowing that the suggestion's been passed through, it is quite 

poss ible for individuals to say "I'm not inter~sted in pushing this". 

Also short circuiting the system Has problematic; aptf(p) : "If you skip 

channels people get annoyed". It seemed to the researcher that teachers 

viewed each Group One decision as a fE:ll accompli: "just handed out" 

( ptc) or "made at the last minute without giving us a chance to argue" 

(aptf )1. Finally, statements from t'l-lO of the principal teachers 

indicated that they perceived the special arrangements to affect them 

adversely. ptc stated, "Heads of departments used to go the the Head-

master, now they have to go through Faculty Heads", and pt p said, 

" Jrincipal teachers have a very important part to play in decision 

making and they are not being used properly,,2. 

General Comments made by Teachers about their School 

The main general comment, made in all three schools and in each 

case attributed to the Rector, lias the idea that the schools were for 

the "high flyers". Science teachers in each school made statements 

Iptc(CUB) was someone who s~emed especially concerned about Group 
One decisions on religious educatlon and homework supervision classes. 

2The researcher considered it ironical in the light of teachers' 
statements at Cubberly, that ptp(SUT) who had heard about the Faculty 
arrangements at Cubberly, felt that this must be a very useful sys t em. 
"It means you have at the assistant rector level someone who i s 
sympathetic to your particular discipline ••• It a lso means there i s 
someone there without actually going to the Rector level. If you've got 
a bright idea you could go along and say "What do you think about this?" 
and if he thought it was good he could push it through". 
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indicating that they perceived actions and arrangements that favoured 

what they called the "academic" pupil. In effect they sa"" a bias 

tO~'fards the gaining of certificates . Various pi eces of evidence vTere 

given for this, the vlay that r esources Here allocated , the emphasis 

on prizes for examination passes , and the preference given t o certificate 

pupi ls for out of school trips. But it was a lso felt by teachers that 

examination passes were the basis on which t he school was judged, and 

they reported that confidential lists of examination passes e"a 'league ' 

table" ) was circulated in the Region . The position seems to be summed 

u p by pJ (stoddard), "Our main job is to get kids to pass exams, that's 

what the school, parents and kids are mainly interested in". 

A second set of general comments made by teachers was about E£i 

feeling that they belonged to a particular school . As c4(CUB) said, 

"The school you are in doesn't matter" and b2(S'IQ) , "I am committed to 

the teaching profession and getting on the best vlay I can and not t o the 

school" . The researcher vIaS informed that u p to a time just prior to 

the study promotion had been fairly rapi d and usually involved a change 

of school. 

Several teachers at Cubberly made comments about the lack of 

enthusiasm and drive in the school. bc5 said, "It's too quiet, i t 's just 

a school, it could be just sort of offices ••• There is need for a mood of 

the school to make people do more than the minimum" . a ptf( p) felt that 

"talent in the school could be tapped'·. This was partly attributed to 

the "school management" being "rather weak" (b4) and partly to the fact 

that the school used to be a smaller junior secondary schOOl. cJ said 

that " people here since the beginning are still geared to doing the 

minimum required for a small set up" ; and ptb : "Group One are still living 

in the junior secondary days, they haven't moved. with the times". The 
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comments about the authoritarianism at Sutcliffe have been noted, and no 

further general comments were noted at Stoddard. 

Communications in the Schools 

Although there was little apparent daily face-to-face contact 

between science teachers and senior staff, each school had methods of 

distributing information to teachers. The staff handbook at Stoddard 

has been mentioned; there was also a filing cabinet beside the main 

entrance with a pocket for each teacher and which teachers had been 

instructed in the staff handbook to "check at least once per day" . 

Thus messages were often in memorandum form and often to principal 

teachers with the expectation that they informed assistant teachers . 

There was also a notice board in each staff room. No regular gathering 

of the whole staff took place at Stoddard for the purpose of information 

giving as there did at the other two schoolS(the whole staff met only 

once during the study) . At Cubberly there was a weekly meeting at 

mid-morning break for the Rector's , and others', announcements, and there 

were also pigeon holes and notice boards in the staff room. Also, as 

mentioned previously, the Faculty arrangement was used to convey infor-

mati on from Group One . There was, occasionally, a meeting of all 

princi"[:e.l teachers which was reported (p4(ar), ·.pt p ) again to consist 

mainly of information giving from the Rector or from Group One . 

At Sutcliffe all teachers had to indicate on arrival on a peg 

board that they 'l-Tere • in'. A notice hung on the board would indicate 

if there were to be announcements in the staff room before the commence

ment of teaching that day. Again , this was supplemented by memoranda 

and a set of pigeon holes and notice boards, though the pigeon holes 

were for each department and were usually cleared by the principal teacher • 
.. 

There was also a set of "daily orders pinned to a notice board by the staff 
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room which, among other instructions, gave a list of substitutions to 

be undertaken by teachers that day. 

There were some comments from teachers about the quantity of 

information; for example, c4 (Cubberly ) , "So much paper comes through 

the school its incredible". a ptf (Cubberly ) , for his part, as a 

. romoted scienc~ t eacher responsibl e for s ome of the pieces of paper 

stated t hat he deliberately tried to kee p down the amount of not ices 

that he distributed about integra ted science; but he also saw printed 

not ices as a safeguard because he added colleagues "could express 

ignorance at some future date if merely told about something by word of 

mouth". b) (Cuhberly) saw communication by pieces of IE-per as a symptom 

pf the increasing tendency for the school management to become remote 

from the teacher. Hith the methods for passing on information as 

described it was still apparent from the comments of t eachers at all 

three schools that the methods did not always operate to the satisfacti on 

of teachers; for example, a ptf(SUT) : "Things come into the school · which 

we don't even know about"; and p)(SUT) felt the need for a staff hand-

book and for copies of a booklet on "disciplinary procedures for teachers" 

to be availablel • Communication problems at Cubberly have been mentioned 

( p .190~1). Further examples of this are pt p(CUB) finding himself involved 

in a pi lot examination of "rhich he had not been informed and c4( CUB) 

learning about a parents' evening from a neighbour who was a parent of 

a pupil before learning about it in school. 

Time Structures in the Three Case Study Schools 

The concern in this section is with the ways in which decisions 

made at. the school level structure the teachers' use of time. in th 

IHe noted that the Rector had a copy, "but you have to reveal your 
problem before you get to r e ad the book". 
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around a hundred teachers and 1200 - 11+00 pupils being required to come 

together in a complexity of groups and a varie t y of rooms for a large 

variety of purposes , and in a synchronized way, with a minimum loss of 

time, it is inevitable that some pre-arranged structure must be drawn 

up : the school timetable . Stoddard and Cubberly both had five-day 

timetables of eight periods I~r day, the first had eight forty minute 

periods (320 minutes), the second two forty five minute periods and six 

forty minute periods (330 minutes). Sutcliffe had a five day timetable 

of nine l~riods, eight of thirty five minutes and one of thirty minutes 

(310 minutes). At each school there was a morning break of fifteen 

minutes and a lunch break of seventy minutes. Science teachers were 

provided with a time table showing only the science periods and principal 

teachers of science were consulted in each school (but minimally at 

Sutc l iffe ) when i t was drawn up , though they reported that it was not 

always possible to take all their recommendations into account. It was 

only at Stoddard that comments were· made about inadequate allocation of 

time to science teaching. This concerned the amount of time allowed 

for Ordinary Grade physics and chemistry, which combined (four periods 

for each, a total of eight) was equivalent to the allocation for other 

subjects; French (with eight periods ) was used as an example. c3(ptg ) 

(STO) felt that this was a long standing decision that was difficult to 

change. Since any further analysis of the various timetables is more 

relevant to t he day-to-day activities of the science teachers it will be 

deferred until re t urned to in Chapter 8. 

Science teachers reported that it was a stipulation that all 

secondary school teachers should have at least 200 minutes of non

teaching time out of the scheduled lesson time for anyone week . This 

was translated into five non-teaching periods at Stoddard and Cubberly 

and six at Sutcliffe. Teachers that had more than the minimum number of 
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non-teaching periods could be cal led upon to supervise the class of an 

absent t eacher as l ong as his quota of non-teaching periods did not fall 

beloyl the minimum in anyone week . This t ask of supervision has already 

been noted (see p .176). Since teacher absence was quite common (at 

Cubberly and Sutcliffe there were non-science teachers with prolonged 

illnesses at. the time of the study ) and with the staffing standards in 

operation and the policy not to provide supply teachers, scienc~ teachers 

were frequently cal led upon t o supervise classes. Although promoted 

science teachers at Stoddard and Cubberly had on average, more non

teaching periods than assistant teachers, reportedly for administration, 

there was no official stipulation on this beyond the normal 200 minutes. 

At Sutcl iffe assistant teachers had, on average, more non-teaching periods 

than promoted science teachers. (Several teachers reported a contractual 

obligation to work one extra hour per day beyond one's t imetable obli

gations. This was to be organized at t heir own discretion with regard 

to time and l ocation ) 

As well as the timetable which structured teachers' weekly activi

t i es t here was also longer-term time structuring in that the school year 

in each school was arranged in a certain way. Thus, for all three 

schools, teachers mentioned form-filling in the early part of the first 

term of the school year, stationery requisitions in term two and equip

ment requisitions, the new timetable for the subsequent year and S .C.E. 

examinations starting early in the third term all as r egular events. Late 

in the third term teaching commenced for the subsequent year for the 

certificate cl asses. Further events took place in a ll three s chools but 

at different times : 
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(a ) Preliminary examinat. ions for cert.ificate pupi ls (Cubber l y 
and St.oddar d : early in ter m 2 ; Sutc l i f f e : late i n t er m 1 
and l ate i n t erm 2 - two set s ) . 

(b ) Examinations for other pupils (Cubberly: earl y in term 2 ; 
Sutc l iff e: l ate in term 2 ; Stoddard : early in term 3 ) . 

(c) Option choices for S3 (Cubberl y: l ate in term 2 ; Sutc l iffe : 
earl y in term J ; Stoddard: late in term J ). 

The period of participant observation took place throughout the second 

term and for part of the third term of the 1976-77 school year. 

There seemed t.o be distinct breaks between one school year and 

ano t her. ptb(SUT ) : "I can't say any t wo years would be s imilar. You 

can't predict what classes or staff you would have". The end of t he 

school year might be a time for taking stock of the year that had 

pas sed:· "I hope I can look back at t.he summer holiday and say I had a 

good year; \'1hich I have never done. Usually I just shudder and hope it 

wil l be a bit better than l ast time" (apts( p) , SUT) . 

Pupil Grou ping in the Three Case Study Schools 

Policy for dividing pupils into class groups in the three schools 

varied. In Sl and S2 , in fact, three distinct methods were re presented. 

At Cubberly pupils were randomly assigned t o mixed ability classes , 

a part from a small number of remedial pupilsl. At Stoddard , once a 

remedial group had been withdrawn, the pupils were formed into three 

equal "bands" according t o estimates of general ability, the best third 

on given test scores, a middle third and a bottom third. Within anyone 

band the pupi l s were a l located randomly to clas ses. At Sut cl iff e pu i l s 

spent t \'TO weeks in randomly distributed classes; they were then given 

tests in Engl ish and ~athematics, and on the basis of those tests were 

~here was a plan for the subsequent year of streaming off a class 
of Science "high flyers" in S2 who were to receive s pecial instruction in 
science. 
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assigned to streamed classes lA to lK, the last being the remedial 

class. Even the half classes that had to be formed for science were 

formed by listing the class in rank order on test scores and dividing 

the list at the mid point.. Basically, but with some slight rearrange-

ment, the pupils t ended to remain in the same classes for S2 at Sutcliffe. 

For anyone below class E, "their contract has been written and that's it. 

It's sad that a class like IG will be a G class a ll the way through" (c5). 

Teachers reported that streaming was a policy maintained by the Rector 

in the face of regional and national policies 

You might see objections to this but it is ~, it is ~. 
You can spend all your days arguing about it quite confident 
that no matter how long you argue against streaming you're 
not going to get the system changed (ptp). 

In a l l three schools, when pupils were in S2' decisions were made 

about the subjects that they would follow for their third and fourth 

secondary years, and whether they would take certificate or non-certifi-

cate courses in those subjects. Again, there were variations between 

the three schools. .At Cubberly, pupils were divided into three groups 

according to whether they were taking a full complement of certificate 

courses, a minimum of permitted ~ certificate courses with the remainder 

non-certificate courses (this middle set of pupils was called the 

"bridging group") or thirdly a set of pupils taking entirely non-

certificate courses. Classes in each of the three groups were not 

streamed. p4(ar) reported that s ome pupils were placed in options in t he 

bridging group when it was known that they were not "up to" the courses; 

this was as a matter of administrative necessity. Decisions about science 

options in SJ were based on an examination in each science discipline at 

the end of S2 . This was seen by teachers somewhat as a negation of 

integrated science; in the other t wo schools there was a single science 

examination at the end of S2 . 



- 199 -

At Stoddard pupils were pl aced into three sets, similar to Cubberly 

but without the four-course minimum stipulation. As far as science was 

concerned pupils could select physics and chemistry (which, it has been 

noted, were only allocated time equival ent to one subject) or biology. 

All pupils taking a science subject were scheduled en bloc, so that the 

arrangement of classes was left to the science teachers themselves. At 

the time of the study the biology classes were streamed and t he physics 

and chemistry cl asses were divided into two bands with the top streamed , 

and the bottom randomly a s signed to classes. a -pt.s( p) (STO) reported 

that he "balanced" the non-certificate science classes only in t he 

sense that he "dispersed the serious deviants" so t hat they did not all 

appear in one group. 

At Sutcliffe it was announced by the Rector at one of the pre

school staff gatherings that decisions were to be made about each 

individual pupil for each subject for pupils in class 2E , and that all 

pupils in classes 2A to 2D would automatically become certificate 

pupils in their option subjects, and all those in 2F onwards would 

become non-certificate pupils in all subjects. Streaming remained in 

both the certificate and non-certificate classes. In science, pu-pi l s 

at Sutc l iffe could opt for chemistry and either physics or biology. 

The fina l general point about pupils is that the researcher noted 

that although teachers might have some idea of the range of classes 

they would be assigned to in a subsequent year, they could not predict 

precisely which classes. It was only at Sutcliffe that teachers referred 

to the classes they might get . 'J'he researcher fel t that this was 

possibly linked to the fact that there was a much greater proportion of 

non-certificate classes at that ~chool, coupled with assignment to classes 

being done by the senior school staff. bJ(SUT) voiced his fears thus: 
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"I don't want to know what c lasses I've got because if I'm going to be 

upset about classes, September will be plenty of time to get upset, I 

don't want to spend my whole summer holidays thinking, 'that's rubbish· ... 

Connections bet ween Science Teachers in Case Study Schools and Other , 
Non-Science Teachers in those Schools 

In the process of accompanying science teachers as they went about 

their school duties the researcher noted, from an early stage, the 

occurrence of encounters between science teachers and other persons. He 

also noted what he termed "encounter situations" where teachers were 

observed in the company of other persons but actual encounters ( t hat is, 

t he passing of communications ) were not noted. Thirdly, the r esearcher 

noted comments made by teachers about other persons or about groups of 

persons in their schools. The concern in this section is with encounters, 

encounter situations or comments where a science teacher was involved with 

at least one teacher who taught a subject ot her t han science, referred to 

throughout asa "non-science" teacher. 

Stoddard. The thirteen science teachers at Stoddard were among a 

staff of ninety teachers. The science teachers reported that they each 

knew very few ot her teachers really well. As p) said, "You actually 

have to go out of your way to meet anyone from another department". It 

has already been noted that the science teachers tended to s pend their 

time in school mostly within a limited area involving the science labora-

tories and preparation rooms, the technicians' room, and a new staff room, 

t he latter just outside the main entrancel • There were a small number of 

occasions when non-science teachers a pproached science teachers in t he 

science teachers' own territory, so to speak , the business tending , 

lFor individual science teachers the area was even more circum
scribed. For example, p) ' s ' territory' was the "howf" and the adjacent 
laboratory. 
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except for one case where an item of equipment borrowed, to be about 

non-s cience matters; for exampl e , seeking a l i st of pupi ls , collecting 

a rugby shirt and seeking another teacher. A further group of 

encounters t ook place when s cience t eachers met ot her t eachers when 

walking from place t o place in t he school (again few such occurrences 

were noted) . The third group of encounters was lofhen science teachers 

and non-science teachers were together for various purposes, and here, 

patterns emerged which again showed limited contact between science 

and non-science teachers. These patterns , which were observed to occur 

with minor variat ions on each day of observation, are described a s 

follows : 

(a ) At mid- morning break ten science teachers regularly gathered 
in the "howf"; one geography teacher often joined them. They 
were occasionally joined by ptp , who more usually r emained 
in his ONn laborat ory, p5(ar) r emained in the Assistant 
Rectors' room and b2,who never visited the "howf" during t he 
observation period , went usua l ly to the "new staff room" 
where a number of non-science teachers (usual ly less than 
ten) gathered . 

(b) On one day per week a l l principal teachers, science, s Cience/ 
guidance and non-science , gathered t ogether wi t h senior 
personne l in another location in the school for coffee, but 
this 'vIas not compulsory. 

(c ) At l unch time, four science t eachers r emained in the "howf" 
with two secretaries but no non-science teacher; this group 
pl ayed dominoes during each visit. Three science teachers 
were usually in the adjacent laboratory in a bridge playing 
group, wi t h two non-science teachers (one of whom wa s t he 
geography teacher mentioned in (a )). The bridge group were 
usually joined by a pts( p) on his return from lunch at home l • 
pt p usual ly went out to lunch with a non-science teacher 
and back to his laboratory. p5(ar) l unched in the Assistant 
Rectors' room. The three biology teachers usually lunched 
together; this involved going to a local supermarke t cafeteria 
and then back to the new staff room where a regular but small 
group of non-science teachers also s pent that time . 

(d) Al l science teachers tended to s pend their non-teaching 
periods eit her in their own laboratories or pre paration 
rooms, with p5(ar ) in the Assistant Rectors' room. p5(ar ) 
and the tvlO science/guidance teachers tended to be somewhat 

IThe researcher was invited to play bridge but was never invited 
t o play dominoes; c3( ptg ) fe lt a need t o explain to the researcher why 
they engaged in such a game. 
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more mobile in non-teaching periods due to matters concerning 
pupils. The biology teachers sometimes went to the new staff 
room in non-teaching periods, where they met non-science 
teachers who were also not teaching. 

(e) The other regular opportunity for interaction between science 
and non-science teachers was if they were in car pools 
together. This was the case with five of the thirteen science 
teachers, the remainder travelled alone. 

'I'here were other events that brought science and non-science teachers 

tog.ether such as a staff meeting, principal teachers' meetings and a school 

fair. Two science teachers were knownto play golf with non-science 

teachers and one played tennis. 

Science teachers commented generally on the "insularity of the 

science department" (c3( ptg), apts(p» the "horizontal fragmentation" 

(c5) and the "aloofness" of the science department from the school ( p.~). 

Further comments made about other departments in the school focussed on 

points which the researcher will label as indicating "inequities". These 

are exemplified by the following : (a) That some departments were more 

selective in accepting pupils for certificate courses; this particularly 

referred to subjects in the same option band as physics and chemistry, 

thus the feeling was that science "inherited" a greater number of pupils 

wi th a ,,,ider range of abilities, whereas other departments were pure ly 

populated with certificate pupils (b) That non-science teachers could 

sit comfortably in a staffroom after teaching whilst the science teacher 

had to clean up (c) The previously mentioned perception of science 

teachers that rul es that were a pplied to them seemed to be flexible for 

other departments. 

Cubberly. Again there was a staff of thirteen science teachers at 

Cubberly among ninety teachers a~d again, on the whole, the territory of 

the science teachers was relatively circumscribed by the rooms in which 
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science teaching t ook place. During the time that the researcher was 

accompanying teachers and t echnicians he not.ed fifteen cases ' of direct 

a pproaches of non-science to science teachers or vice versa, the 

majori t y of these concerned seeking or bringing pupils or collecting 

or borrowing small items. All 'Here brief events. There was a l so a small 

number of encounters noted when teachers were moving from point to 

point. As with Stoddard, but more so since there was no regular 

meeting place of the science teachers (the staff base was largely unused 

as a meeting place, it seemed to be a store for integrated science work-

sheets), patterns Here perceived by the researcher at various times of 

the school day : 

(a) On entering the school all science teachers passed through 
the sta,ffroom and into their laboratories (p'+(ar) was 
usually either t o be found at this time in his l aboratory or 
office ) . Each science teacher was assigned to a particular 
laboratory and they tended to use t heir laboratory as a base 
rather than the preparation rooms (as compared with Stoddard). 
The only encounters with non-science teachers during this 
time \OTould be ones met on the way. 

(b) One break, per week all teachers were expected to be in the 
staff room. Science teachers tended to be dispersed and not 
sit together as a group or groups. On other days the pattern 
.. laS as follows : pt p , a ptf and " p"j were usually in the 
technicians' room with the technicians; ptc, separately with 
non-science teachers, and c4, bc5, b2, b3, b4 as a group with 
up to six non-science teachers were usually in the staff 
room; a pts(c), c3 and ptb were usually in their own rooms 
(before he left the school p3(aptg) usually s pent the time 
in ptb's room); and p4.(ar) was usually with "Group One". 
The variations noted in this pattern were occasions when 
a ptf( p ) and c3 visited the staff room and when apts(c) vis ited 
the technicians' room. 

(c) Patterns noted at lunch time ""ere that: ptp , a ptf( p ) apt s(c) 
and c4 were either found in the technicians' room or 
engaged in s ports activities with the technicians and one or 
two non-science teachers; c3 was usually either in his room 
or engaged in s ports; " p"5 and p3(aptg) were usually in their 
room, or t he latter the guidance office; ptc went home for 
lunch and returned to his laboratory; p·~(ar) was in a regular 
bridge group in the staff room with non-science teachers; and 
the remainder, ptb, with one group of non-science teachers, 
and bc5, b2, b3. b4 with another group also in the staffroom. 
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During non-teaching periods science teachers tended to remain 
in their laboratories with pJ(aptg ) and p'+(ar ) also using their 
offices. 

a ptf( p) , ~+(ar ) with b2, a pts(c ) , cJ , ptb and b4 a l l travelled 
in car pools with non-science teachers. 

The one other event that was noted during the time of the study that 

brought science and non-science teachers together, was a committee 

organizing a fund-raising event (containing ptb and c4) . It was also noted 

that there was a "Staff Council" which organized various social ' functions 

for teachers, however, no science teacher was on the committee and no 

such events took place during the time of the study. 

Simil ar comments to those at Stoddard in the area of 'inequities' 

were noted by science teachers at Cubberly. For example, c4 : "If they 

[non-certificate pupilS] are in school, teachers should get their fair 

share, science t eachers shouldn't get more than their fair share which 

they do. They are not equally distributen over de:r::artments" . Also 

" p"S : "Science gets a lot of non-certificate , other departments like 

languages get none at all. It's not fair, why should the science depart

ment be l umbered with t hem?" Thirdly, a pts(c ) : "French teachers [ t.hat 

is, teachers of }'rench] just follow the book through, they don't have to 

r ely on technicians and equipment". 

Sutcliffe. There were eleven science teachers at Sutcliffe among 

a staff of almost ninety. Again a small number of direct a pproaches was 

noted of non-science teachers to science teachers and ~ versa and a 

small number of encounters when science teachers were moving from place 

t o place1 • The patterns noted at other times were as follows: 

IThe level of cooperation \-ras indicat ed by bJ : "I borrowed an 
ecology game and they borrowed some tools". 
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(a) The movement. of all teachers past the peg board and int o t he 
staff room in t he mornings has been not ed . Distinct groups 
were noted by the observer in the staffroom a t this time. 
pt p usually sat with a group of technical teachers, it was 
also reported that this group was a vestige of the staff fro m 
the previous s ite. There was an adjacent, corner, group 
which usually contained a pts( p) , PJ , pc4, b2 , bJ and b4 or 
ptc and two regular non-science teachers . The r emainder of the 
science teachers Here usually found dispersed among a number 
of non- science teachers in the corner diagonally oppos ite . 

(b ) At the mid- morning break pt p , a ptf(c ) . cJ . b2 and b4 re t ired 
to their same areas in the staffroom. apts( p) remained in his 
pre paration room and ptc in the technicians room. The 
remaining five science teachers went to the hall with a number 
of non-science teachers ",here coffee "'as served ,. to teacher s 
and senior pupi l s. 

(c ) At lunch time a pts( p) remained in his room, aptf(c) and some 
times c5. joined a bridge group in the staffroom , and the 
remainder occupied the same staffroom areas with the same non
science teachers as at the morning gathering, in the case of 
pJ, ptb and pc4 this was after returning home for lunch . For 
the duration of the study this latter group pl ayed a ga me 
called " gast ermind" during each visi t l • 

(d ) During non-teaching periods science taachers usually remained 
in t heir own bases or occasionally Nent to the staffroom or 
the staff work area adjacent to the staffroom. 

(e) Only pt p and a ptf(c) belonged to car pools. 

Science teachers met non-science teachers at various other events, such 

as principal teachers ' meetings and sporting activities. 

No comments were noted at Sutcliffe about other de partments. 

A Summary of Science Teachers Perceptions of the Outside Environment as 
Related to themselves and Science Teaching 

During the course of the observation teachers made a number of 

statements about insti t utions and persons outside the school. Those 

statement s were taken by the observer as indicative of the science 

teachers ' salient, proximal environment outside the school at the time of 

IThe researcher was invited to play, and seemed to fulfill an 
expectation of the t eachers that as a researcher he completed his games 
in very feN moves . 
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the study • . It should be noted that the researcher did not set out 

deliberate l y to solicit responses t o named features out side the school ,. 

a lthough clarifications and further perce ptions were sought where 

teachers had spontaneously mentioned feat ures. Secondly, the researcher 

\.as only interested· .in t he teachers' per s . ect ives, he did not ap'proach 

any of the persons or agencies mentioned and he was not , himself , 

concerned with defining the scope and nature of the outside environment 

from his pers ective. Thirdly, it was noted that teachers tended to 

consider the activities of persons outside the school from their ( t he 

teachers') own perspective. None of the thirty-nine science teachers 

encountered during the period of participant observation appeared to 

adopt a viewpoint Hhich attempted to empathize with such persons. 

In compiling this aspect of the description the researcher was 

faced wi t.h t he problem of reporting references t o a large variety of 

.persons and inst i t ut ions. In reviewing t he cow~ents i t a ppeared to him 

t ha t if t he nature of t he perception was a crit erion, they could be 

classified into two groups : (a ) Where the outs ide object was perceived 

by the t eacher as helping him in the carrying out of his own perceived 

teaching iasks, or as improving his ability to carry out his teaching 

tasks; examples would be equipment made available by the local teachers' 

centre and useful information gained about a syllabus at a meeting of a 

local physics educators' group. There could also be negative effects in 

this category if an object was seen, say, as making the task of teaching 

less easy or failing to make it easier. (b ) Where the response indicated 

that teachers perceived an influence t o change .the way they carried out 

t he task of teachingl. Examples of this would be a regional policy that 

l'Jlhis is on the as sumption that an infl uence for change was not 
seen as a 'helping' act. 
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science be taught in a certain 'Hay or a perceived directive t hat a 

lab ora tory be used in a certain ",ay. Appended to t his category are a 

number of s ub-categories of comment , als o as i dentified by the 

researcher, about. t eachers perce ptions of characterist ics of persons 

who appear t o be promot ing changes. 

(a ) Responses of t eachers about object s outside t he school 
categorized by the researcher as being perceived as aids by t he' science 
·teachers. 

These have been grouped according to area of assistance : 

(i ) Syl labuses. Several teachers , across t he t hree s chools , 
ment ioned t he useful ness of having syllabuses (Scot.tish 
Certificate of Education Examinat ion Board (S . C.E.E.B. ) 
and Curriculum Paper 7 Integrated Science ) since they 
provided a "framework" and gave "goals for teachers and 
pupils so t hey can see they 're getting somewher e" (c5, Stoddard ) . 
In this re s pect , though, the same documents wer e also cr iti
cised , Curriculum Pa per 7 for dealing inadequate l y vii th second 
cycle science 1 and the S .C. ~ .E . B . biology syllabus for not 
having enough guidelines. Both criticismswere made a t a l l 
three schools. Syllabuses l'lere a lso criticised for a lack of 
flexibility (this aspect is considered in more de t ail on pp . 319-
320). 

(ii ) Informat ion and skills . Here, t he researcher has grouped all 
outside objects mentioned in connection with providing infor
mation to s cience teachers or improving t heir teaching or 
s cience skills . These wer e : (wit h t he number of teachers 
making refer ence t o each ) a univer s i t y resources cent.re (2) , 
a university biology depar tment (1) , a Scot tish Council for 
l'!:athemat ics , Science and Technical Education Bul l etin art ic l e 
on t he Science! I'ia t hema tics interface (1) , i n-service courses 
organized by t he Science Organizer 0) , lect ures and dis
cuss ions at a ssociat.ion meetings 0) and a former princi ral 
t eacher of physics (l ) . One teacher reported an unsuccessful 
a t tempt to get i deas fro m persons in l ocal indus t ries. Evi 
dence was obtained by t he researcher from notice boards and 
fi les t o whi ch he was given access t hat there wer e at least 
t wo regular and one occas ional source of bullet ins and at 
l east eight. ot her t eachers ' organizations that had sent corres
pondence t o the s chools t hat might. be sources of informat. ion 
as well as t he Scottish Educat ion Department and the Region, but 
s cience t eacher s themselves did no t mention t.hese during t he 
s t udy. 

lapts (Sut cliffe) r esented "having t o do t.his [provide ideas for 
non-certifica t e science] because t here is somebody somewhere getting a 
fat salary for doing -this job'! 



(iii) 

(iv) 

(v) 

(vi) 
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Examination wa ners. Examination papers produced by a commer
cial concern were used by teachers in all t hree school s for 
preliminary examinations. 

Science Equi pment. The following Here mentioned s pecifically 
in connection uith obtaining and maintaining science equipment 
industry (2) , the Scottish Schools Science Equi pment Research 
Centre (2) , a neighbouring school (1 ) and t he local teachers ' 
cent re (J). 

Films. There were several sources for borrovling films and there 
was r egular film use at Cubberly and occasional use at t he ot her 
two schools. Films had to be ordered at l eas t one term in ad
vance and problems of available topics and synchronization of 
films uith classroom teaching of the topics uere commented on 
by teachers. 

Pupils. Universit ies (3) and Indust ry (1) were noted by 
tea.chers a.s providing direct help t o pupils, for example, by 
permitting visits and providing consultants for sixth year 
studies projects. On occasion, primary schools, parents and 
society in general were c:d t icized for the quality of pu ils 
with which science teachers had t o deal. 

(b) Responses of teachers about objects outside the school 
categorized by the re searcher as being perceived as influences on how 
they carried out the task of teaching. 

The following were mentioned in a sense that the researcher cate -

gorized as influencing teachers : perceptions t hat universi t ies preferred 

certain combinat ions of subjects or cer tain ways of t reating a syllabus; 

perceptions that Inspectors were placing emphasis on cert ificates and 

results (Inspect ors visited Sut cliffe and Stoddard during t he t ime of 

t he s t udy) ; comments that there were r egional policies on obtaining 

equipment from par t icular suppliers and on t he teaching of integrated 

science1 ; and comment s indicating that teachers of science fe lt they were 

being or could be influenced against their will t o accept innovations. 

Si xteen teachers across t he t hree schools made s t atements which 

t he researcher int erpre t ed as questioning t he rights and mot ives of 

certain persons in promoting change. Statements were made about persons 

lp4(ar ) at Cubberly used t he latter as an argument against changing 
t o separate subjects a t Cubberly a l t hough pib subsequently ascertained 
from t he Science Organizer t hat there was no t in f act such a policy. 
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sugges ting i deas wi t hout t hemsel ves having experience of carrying out 

t hese i deas . For example , "I' m annoyed when t he Science Cr ganizer says , 

'You are going t o have a s cience ha l l', he has never t aught in one" (b2 , 

S~O ) and , "They've never been in a junior secondar y or a non-cer t ifica t e 

c1ass and t hey make decis ions" (apts (p) , STO) . I n a s i mi lar vein, a 

pt f( p) (CUB) sai d , "Curricul um Developer s don' t have t o use t.he t hings 

t hey deve l op" . A number of s t atemenls were indica t ions t hat s cience 

teacher s f elt that those promoting cha nges wer e out of t ouch with the 

day-t o-day s i t uation of science t eacher s . For example , "Dundee shee t s -

the Hr·.I - she was full of f ant astic i deas, you would need four ar ms and 

a l ab. t ech." (aptf(c ) , S'10). He a l so said, r egarding the proposed open 

plan laboratory that, "They take no account of the strain". pc4 (SUT ) 

said that, "Teaching is oft en idealized, at school there are s o many 

ot her t hings to think about a t t he same t ime". Early in t he formal 

int erview he stated t hat , '''1 he i deal teacher has got to take in every 

pos s i bilit y, not just vrhat t he high he i dyins say. I t hink i t ' s us ing 

your own judgement t o a bi g extent"~ 

p4(ar ) (CUB) SI)oke of "change for change sake" and b2 (STO) used 

t he t erm "bandwagon" severa l times in connec t ion with t he promot ion of 

idea s "especially higher in administrati on", "Before being t ried and 

tested i ts an 'in' t hing". Other teachers a t Stoddard used t he ter m 

"jargon". aptf(c ) (STO) referred to t he new hall as a "most expensive 

piece of jargon" and c5 (STO ) said, "THere are possible advant ages , I 

suppose, if you can ge t t eam t eaching, a l l t he jargon s t uff, going . 

Whether i t will ever come t o anyt hing, I don't know". c4( ptg) (STO) a l so 

ment ioned that, "You have t o use t he words, t he lingo". 

1b2 (SUT) was t he only t eacher t o ment ion t he possible influence of 
:pg.r ents, but his opinion was "I disregard absolut ely any parent.s who start 
t alking about education". 
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This might mean using t he terms even if one was not a'IVare of the precise 

meaning. For example, a pts( p) (8'10) r emar ked t o p'+, "Only 'tTOrk on t he 

module, (p41 , don' t. define i t ". Being able t o use the right jargon 

could be more import ant than the qualit y of one's teaching: "I t doesn't 

mat ter a damn how well you can t each if you can use t he right jargon" 

(b2 , S'! 0 ). 

Teachers made a varie t y of s t.atements expressing criticisms and 

concerns about innovations . a ptf(c) (8'10) felt that pilot schools 

were select ed in a way t hat made them unre presentative. He fe lt t hat 

"even t he wierdest scheme tried on the bright kids will work" and 

remarked, when t he researcher sought informat ion on piles of print ed 

worksheets gathering dust in his preparat ion room, that "that scheme 

[indicat ing a project on mixed-ability worksheets], alt hough for the 

less able, worked better for the more able than the less able. The more 

able were more flexible and adaptabl e". Several teachers at Stoddard 

were fearful of the out come of t he introduction of a nel'l open plan 

laboratory. For example c4 foresaw a "noisy disordered situation which 

could develop more into a race; the pupils won't get the teaching maybe 

t hey did before" aI'\d c3 ( ptg ) "rondered \'lhether t he "open Ian laboratory 

methodology" would then t end t o make it akin to a factory: "Come in, get 

on with i t , and leave". The researcher ascert ained t hat teachers at 

Stoddard had received no special pre paration for teaching in an open 

plan laboratory and nene was planned. They seemed to need convincing 

of i ts value. "I think the normal sort of class-lab situation is not 

i deal but has evolved over the years and it seems a shame to go and 

change it completely for something with dubious benefits" (c5, STO)l . 

Iptb's ( STO) , tongue-in-cheek, pla.n for t he use of t he open plan 
lab ora t ory vIas to place te mporary partit ions so . t hat there were f i ve 
separat ed areas. This was unles~ an inspect or was s pot ted on the 
horizon "lhen t he par titions would be hast ily removed . 
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It a ppeared to t he r esearcher t.hat teachers felt that they could be 

asked t o incorporat e any nevr idea at any t i me. :rJ+ (ar ) (CUB) said, "The 

modular approach may be s prung on us when they revise the exams" . ptc 

said , "I reckon t his modular approach to non-cert ificate teaching wi l l be 

pushed" , to lr;hich a pts ( p ) (8TO) responded , "The trouble is, someone Hi l l 

come along and say ' science for all ', crash, we'll end up doing it next 

year". On another occasion he said, "I can see the 8 .E. D. latching on 

to !'1unn and Dunning and the next thing we're haJTl.mered with modules and 

so"1 b2(STO ) spoke of "These fancy ideas that people just think up , 

then t hey get Griffin to make apparatus or Heineman to print worksheets 

and t here you are" . There was a feeling , in other s t atements , t hat 

t eachers just had t o accept these things. "The average teacher i s really 

afra id t o s t and u p and say what he t hinks . ifuo can stand up and say ' I 

don't think it ' s a good idea '?" (b2 , S'TO) ; "I do feel t hat if any changes 

do take pl ace they are not influenced fro m the shop floor, as i t Here, 

but from high up , or t hey're just ~ outside the school . There is 

not enough t eacher cont rol of t he profession" (cL~ , CUB); "The higher 

eche l ons want t o change . It upsets the vrhole der:artment " ( pcL~ , SU'I' ); 

"I'm not all that impressed with t he idea of having large numbers of 

pupi ls working a t different s peeds - but it i s an idea we might have t o 

live wit h" (aptf , SUT). 

Summary 

The general fea t ures of t he three schools have been described. 

1hey were similar in age range and size of population and each had 

a proportion of "bussed" pupils. 'J he archit.ectural f eat ures of t he 

schools were described, locat ing science faci li t ies and ot her parts of 

l 'Ihe ';unn and Dunning Repo:r:ts (S . E; .D., 1977 a and 1976 b ) were 
ubli shed t owards t he end of the observation period. 
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t he schools frequent ed by s cience t eachers . Infor mation was given on 

t he senior s taff of t he schools and par t icular not e was made of t he 

"Group One" and "Facult y" arrangement at Cubberly and teachers' 

perce ptions of t he aut hori tarianism of t he Rect or a t Sutc l iffe and t he 

explicit instructions t o t eachers t here. 'r eachers' comment s on t he 

"academic a tmosphere" in each school l-rere no t ed. I'Jethods for communi

cating informat ion in t he t hree schools were described, as well as time 

s t ructures and pu~il grou ing. Concerning t he last mentioned, t he schools 

differed, wi t h mixed ability groups being favoured at Cubberly, banding 

at Sto~dard, and streaming at Sutcliffe. 

By not ing t he encount ers between science teachers and non-science 

t eachers and t he various locations of science t eachers during norrr~l 

school days, some indication was given of t he ext ent to which each s cience 

teacher had connections ''lith non-science teachers. Whereas twent.y nine 

of the thirty nine science t eachers had contact on a daily basis wi t h 

non-science teachers t his t ended to be wit h few such teachers and t o be 

always in breaks and l unch periods or in t ravel, what might be called 

"social" occasions. 

In t he final section a broad indication was given of tho~objects 

outside the school t hat appeared t o be salient to the t eachers during 

the course of t he study. These were grouped by the researcher firstly 

as instances where teachers felt they were being assis ted with the 

work and, secondly, where teachers appeared to feel influences that 

attempted to change how t he task of teaching was carried out. 

The following is a very brief synopsis of some major differences 

betvleen the three case-st udy schools 
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Stoddar d was t he school '-

- t hat had been a senior secondary 

- t hat had ten small staffrooms 

- where science t eachers met in a "howf" 

- that had a staff handbook 

- that had banding in Sl and S2 

Cubberly was the school :-

- that had been a junior secondary 

- that had the Group One and Faculty arrangement 

- where there was a transfer of a physics t eacher during the study 

- where teachers fe lt a l a ck of drive in t he school 

- that had mixed-abi l i t y classes in Sl and S2 

- that had "bridging" groups in SJ and S4 

Sutcliffe was the school :-

- t hat was a Cat holic school 

- t hat had been a junior secondary on a different site 

- where teachers fel t the Rector to be very aut horitarian 

- where the principal t eacher of chemistry joined t he school 
during the observat ion period 

- that had streaming throughout the school . 

In t he next chapter t he nat ure of the science departments i s 

considered. 



CHAPI'ER 7 

A DESCRIPI'ION OF THE SCIENCE DEPARTI1ENTS 

Having provided a general description of the three case study 

schools and of science teachers' perce ptions of important aspects of the 

environment outside the schools, this chapter is focussed on an examina-

tion of what appeared to constitute the 'science departments' of the schools. 

Early in the observation phase certain ideas emerged on how the science 

departments might be described. These ideas were formulated as a 

number of possible 'models' and the first task in this chapter will be to 

outline those models. Various types of evidence are then described with 

the aim of inferring the model or combination of models that the data 

best appeared to 'fit'. In presenting that evidence aspects such as 

architectural features, interactions between teachers, activities of 

promoted science teachers and activities of auxiliary staff will all be 

considered. . 

Possible models of science departments 

From early observations the researcher tentatively formulated a 

number 'of possible models that might reflect the nature of science depart-

ments. These could not be detailed formulations ,; their purpose being to 

indicate likely framewarks l • The tentative models were as follows : 

1. The term 'science department' may have merely indicated a 
location where all facilities for science education were g~thered 
together and where all or most activities concerning science 
education were carried out. 

lA too detailed formulation at the beginning would have been 
detrimental to the open-minded approach. 
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2. The term 'science department' may have only indicated a simple 
collection of persons categorized as science teachers or as 
chemistry, physics or biology teachers. 

J. The term may have indicated a convenient grouping of persons 
for the purpose of communication within a school. 

4. The 'science department' may have been part of an administrative 
framework through which the school management imposed those 
organizational constraints which it felt to be necessary. This 
is consistent with the teachers being individual, ' professiona
lized' workers. 

5. The term 'science department' may have referred to a -group 
within the school to whom the job -of teaching science had been 
'sub-contracted' or delegated. For the purposes of science 
teaching the group may have been virtually autonomous vis-a-vis 
the school management. 

6. 1'he 'science department' may have merely constituted a suppor
tive substructure so that logistic arrangements could be 
expedited. Resources may have been supplied to each individual 
to pursue his own activities as he saw best with greatest 
effectiveness. 

The following questions are derived from the above models : 

1. Did the term 'science department' in the three case-study 
schools merely indicate a collection of persons or a location? 

2. If not merely a collection or location, what appeared to be the 
function of the 'science department' with respect to the school 
management? 

J. If not merely a collection or location, what appeared to be 
the nature of the 'science department' in terms of relationships 
between and functions of individuals? 

The remainder of this chapter is devoted to answering these questions 

with a v~ew to elaborating on the models and establishing which model or 

models appeared to apply in the case study schools. The first step will 

be to provide further details on the architecture of the science facili-

ties. A general description of the architectural features of each school 

has already been given (pp.174 to 178). 

The Architecture of the Science Facilities 

In this description the author's interest, apart from some further 

and more in-depth scene setting, was to cull indications of the nature of 
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science departments. Thus he was concerned with the following questions 

1. Were the science facilities exclusively used for science 
teaching? 

2. Were the science facilities labelled in any way? 

3. Were there any r estrictions on access to the science facilities? 

4. Were science facilities allocated in any particular way to 
science teachers? 

5. Were science facilities grouped in any distinctive w~y? 

Each school will be taken in turn in addressing these questions. 

Stoddard. There were twelve laboratories as shown in Fig. 4 with 

designations as follows : 

Laboratories 

1-3 
4,5,7,8 
6,9.10,12 
11 

Designation 

Biology 
Physics 
Chemistry 
Sixth year studies 

The three laboratories designated "biology" were all adjacent, but this 

group of laboratories was never referred to by teachers as the biology 

department and some biology teaching took place in the relatively far 

off laboratory 11. These laboratories, although mainly used for biology 

teaching, were not exclusively used for this (though they were exclusively 

used for science teaching). Since the main group of physics and chemistry 

laboratories was . somewhat intermingled, there was not a distinct physics 

or chemistry area. As with the biology laboratories, no physics or 

chemistry laboratory was used for the teaching of non-science subjects. 

The researcher noted that the equipment stored in each room was 

consistent with its designation (the researcher assumes here that he can 

distinguish items that are more likely to be used in each of the three 

disciplines) and the services (gas, water and electriCity) also appeared 

to vary according to the design;tion (thus, for example, the benches in 
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10 

----

FIGURE 4 

SKETCH CF THE SCH:NC;;; 
FACI LITI~S AT STCDDAHU 

----
1-12 Laboratori •• 
P Preparation room 

laboratories labelled physics were equipped with low voltage electricity 

supplies, in chemistry(but not physics and biology)laboratories there 

were two sinks to each bench). 

At the time of the study there were thirteen teachers of science 

and twelve laboratories, one of which was designated the sixth .year 

studies base for chemistry and biology but was also used for some 

chemistry teaching at lower levels. Each teacher had a 'base' laboratory 

where most of his teaching took place and eleven of the thirteen teachers 

also taught at certain times in other rooms. The distribution of 

teaching periods ·tolaboratories is summarised in Table 6. When not 

teaching, science teachers had desks in the following places : ptc, 

cJ( ptg) and cS in P9 ,lO; a ptf(c) in P12; c4( ptg), a pts( p), pJ and p4 in 

p6,7 (the "howflt); pt p in p8; pS(ar) in the Assistant Rectors room; and 

the three biology teachers in their own laboratories. a ptf(c), cS and 

a pts(p) all mentioned the diffi~ulties of having two or three full or 

almost full days (with one non-teaching period) per week teaching in 



rreacher 

ptc 
aptf(c ) 
c3( ptg ) 
c4(ptg ) 
c5 
pt p 
a pts(p) 
p3 
p4 
p5(ar ) 
ptb 
b2 
b3 
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TABIE 6 

DISTRIBUTION OF TEACHING PERIODS TO 
BASE AND OTHER LABORATORIES : STODDARD 

Number of 
'Base' Number of Periods 

laboratory Periods in with sixth-
' Base' year studies 

in lab. 11 

10 31 1 
12 24 4 
9 30 1 
6 30 2 

11 20 2 
8 28 
5 20 
7 34 
4 34 
5 14 
3 24 6 
1 29 3 
2 33 2 

Number of 
Periods in 

other 
laboratories 

-
6(4 )a 

12(2 ) 
2(1 ) 

12(3 ) 

6(2 ) 
1(1 ) 

a figures in parentheses indicate the number of other 
laborat ories in which the periods were s pent 

three different laboratories. b3 and c5 had been "peripatetic" l 

in the previous year and c5 stated that after five years at the school 

this was the first year in which he had even approached having his own 

laboratory, though he still had only partial use of the sixth year studies 

base. 

Laboratories 1 and 11 had l ong fixed central islands, wi t h gas 

services, adjacent to which were moveable tables (these remained in one 

fixed position t hroughout the observation period ) . The other ten labora-

tories all had fixed pupi l benches in various patterns and raised teacher 

demonstration benches. All science teachers reported satisfaction with 

lA term used by teachers to indicate the phenomenon of a teacher 
having to teach in several different laboratories. 
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the s i zes , shapes and furni shings of their laboratories , though the 

services in two of the biology laboratories were felt by the teachers 

based therein to be inadequate, and the biology teachers all complained 

that the technicians' room was so far away. 

The science facilities at Stoddard were used exclusively for science 

teaching and non-science teachers were rarely seen in the laboratories or 

preparation rooms except for those that were .regularly seen in the 

"howf" and in laboratory 7 (where the "bridge" group was located ) . On 

the other hand the science laboratories all led off a communal corridor 

and there were no labels to explicitly deny other persons access. 

Cubberly. At Cubberly (see Fig.5 ) the des ignations were as follows 

., 

, / , ,-
'1' .... 
I 

I 

I , 
I \ 

\ I 
I , .... 

,I / / 

V ' 

Laboratories Designation 

3-6 
1,7-9 
2,11-13 

/ 

/ ...-
/ 

/ 
/ 

/ 

FIGUHE '5 

Biology 
Physics 
Chemistry 

SuTCH CF 'IRE SCI I£NCc; 
FACILITIl!; ~) AT CUSBGRLY 

1-13 Laboratories 
P Preparation room 

, 

S Sixth year studies biology 
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Laboratory 10 was an undesignated temporary laboratory and room S was 

used for sixth year studies biology. Whereas there was some grouping of 

laboratories according to designation, the allocation of one of each of 

three laboratories in a "new" wing to each discipline meant that in no 

case were all the laboratories of a discipline together. 

With thirteen science laboratories and the same number of science 

teachers, each teacher was assigned a l aboratory and did all his or her 

teaching there. Room allocations at the time of the study were as 

follows : 

pt p 9 ptc 13 ptb 5 bc5 10 

a ptf( p ) 7 apts(c) 12 b2 6 

p3(aptg) ; " pIt 5 8 c3 2 b3 3 

p4(ar) 1 c4 11 b4 4 

When not teaching science, each teacher used the desk or teacher's bench 

in his or her own laboratory, though, as mentioned in Chapter 6, p4(ar) 

and p3(aptg) a l so had offices in the corridor beyond laboratories 9 and 

13. Preraration"" rooms were used as stores for equipment and other 

materials except for P13 which was somewhat larger than the other 

preparat ion rooms and was used both as a store and for sixth year studies 

chemistry projects. 

Laboratories 1-3 had fixed " peninsular" benches (a term in use for 

benches with one side joined to the wall bench that was around t hree 

sides of the room). Sinks were set into the wall bench and gas and 

electrici ty on the peninsula:s. These laboratories had a teacher's 

bench on a raised platform. Laboratories 7-9 and 11-13 had benches 

around three sides and moveable ~etal-framed, formica-topped tables 

which throughout the time of the study were arranged in pairs spreading 
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away from the teacher's desk (office-type desks, always used as desks 

and not as tables for demonstrating experiments). All services in these 

laboratories were located on the wall benches. Laboratory 10 had a 

teacher's bench (not raised) and a bench along one wall with electrical 

points. Gas was supplied from a portable cylinder and water from a 

portable sink. Teachers reported satisfaction with architectural features 

except for ptc who was concerned about the arrangement in PI) (where 

some of his ideas about the design had not been taken into account by ,the 

archi tect ) • 

As with Stoddard, the laboratories were exclusively used for 

science teaching, but, except for laboratories 1-) in a 'cul-de-sac', 

were on a communal corridor. There were no explicit labels barring 

access or indicating that one was entering a science area. 

sutcliffe (See Fig.6) 

-- ------ -
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SKETCH GF THE, SCENC!<~ 

FACILITbS AT SUTC LIF'F;;: 

---------
-

----

-
.-

-- ------------::::- -;::.... --

------ ---.-
------

1-9 Laboratories 

P Preparation room 
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Here, the designation of laboratories was as fol101fS : 

laboratories 

8,9 
5,6 
1-4 

Designation 

Biology 
Physics 
Chemistry 

PI was used as a dark room and p8 was used as a classroom for very small 

groups. 

Since there were two changes at the end of term one, which the 

researcher considered to cause significant alteratIons· in one laboratory 

and in the allocation of teachers to laboratories, these aspects at 

Sutcliffe have to be dealt with in two parts. The two changes were, 

firstly, the arrival of a new principal teacher of chemistry and, 

secondly, the changing of laboratory 7 from two teaching spaces, separated 

by a cupboard partition, into one "open plan" teaching area with a 

makeshift preparation room in one corner constructed from the cupboard 

parti tion. \-Jhen the "open plan" laboratory came into use there was also 

a third change: "team teaching" took place in that laboratory. This 

term was a pplied by the science teachers to a situation where pairs 

of some first year (51) classes and one 82 class were taught integrated 

science together by the two teachers that had previously taught them 

separately (this meant, essentially, that pupils 1-[ere formed into the 

full class in 1-Thich they were taught non-practical subjects). 

During the pre-Easter period at Sutcliffe there were ~even science 

teachers and ten laboratories, thus, as at Stoddard, there could not be 

a straightforward . assignment of one teacher to one laboratory. However, 

except for pt p, teachers tended to have the majority of their lessons 

scheduled for one room which 1-ras effectively their t?aching base. The 

number of periods in their base is shown in Table 71• 

Iptb and pt p , during a science staff meeting, both expressed a belief 
that it was important for a teacher to "express himself" in his own room. 
ptb(CUB) had stated a similar belief. 
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p3 
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b2 
b3 
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TABLE 7 

DISTRIBUTION OF TEACHING PERIODS TO 
BASE AND OTHER LABORATORIES: SUTCLIFFE 

(PRE-EASTER) 

' Base' 
laboratory 

2 
4 
1 

none 
6 
5 
7a 
8 
7b 
9 
3 

Number of 
Periods in 

'Base' 

26 
36 
36 

33 
36 
35 
39 
37 
36 
32 

Number 
of Periods 
in other 

Laboratories 

2(1) 

aacting principal teacher of chemistry at that time 
bof which 10 were in lab 6 and 11 in lab 2. 
Cfigures in parentheses indicates number of different labora
tories 

not teaching the following were used as working bases 

aptf( c ) P2 apts(p) P6 b2 7b 

c3 4 p3 P5 b3 9 

c5 1 pc4 7a b4 3 

ptp P5 ptb 8 

However, since there were fewer rooms than teachers, and since, also, 

three laboratories were used occasionally for non-science lessons, three 

of the seven teachers who had non-teaChing bases in laboratories were 

sometimes displacedl and either retired to the staffroom or to the general 

staff workroom (this is, of course, if they had not been allocated to super

vise a class). 

Ipc4 for 3 periods, b3 for 3 periods and b4 for 1 period 
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In the post-Easter period the number of laboratories was reduced 

by one, but on the other hand, at certain times when first year integrated 

science was scheduled, two classes were in the same room. The ~ effect 

was to make pc4 and b2 "peri:t=atetic". The situation, with most teachers 

being observed to have retained the same teaching base, and ptc having 

replaced b4, is shown in Table 8. 

During non-teaching time teachers other than pc4 and b2 retained 

the same work bases. b2 and pc4 established their base in a makeshift 

preparation room constructed in the corner of laboratory 7. Those based, 

for non-teaching time, in laboratories again had non-teaching periods 

when their laboratories were in use by other classesl • 

Except for laboratory 7, which had moveable tables and overhead 

ducts carrying services to bollards which rested on the tables, all 

other laboratories had fixed "peninsular" benches and teachers' benches 

on raised platforms. In general teachers seemed to be satisfied with the 

architectural features. 

Returning to the questionson p. 216, it has been noted that the 

science laboratories were not used exclusively for science teaching, 

although use by non-science teachers was not extensive. As in the other 

two schools, there was no labelling of the science facilities. Consider

ing only the situation after the open plan laboratory came into use, there 

was some grouping of science laboratories in that chemistry laboratories 

were on the top two floors, the two physics laboratories were on the 

first floor and the two biology laboratories were in the technical block. 

However, it has also been noted that ninety eight lessons (forty eight 

before the change) were held in. laboratories which were not the teacher's 

l ptc for 3 periods, cJ for 1 period and bJ for 4 periods. 
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TABLE 8 

DI STRI BUTION OF TEACHING PERIODS 
TO BASE AND OTHER LABORATORIES 

SUTCLIFFE (ruST-EASTER) 

Number of Number of 
Teaching Periods in Periods of 

Laboratories Base Integrated Science 
in Lab. 7 

ptc J 29 6 
aptf( c ) 2 29 
cJ 4 J5 1 
c5 1 J l 4 
pt p none 7 
apts( p ) 6 JO 2 
pJ 5 25 4 
pc4 none 7 
ptb 8 J O 9 
b2 none 4 
bJ 9 J2 4 

a 14 of these were in lab 5 and 7 in lab 2 
b 1J of t hese were in l ab 7 
c 10 of these were in lab 8 

Number 
of Periods 
in ot her 

Laboratories 

1 

1 
25 (6)a 

6(3 ) 
7~2) 

27 6)b 

JJ( 8 )C 

own base and twenty seven of these involved one discipline being taught 

in a laboratory equipped for another discipline. 

Summary 

The science facilities at each of the three case study schools have 

been described. In each case it has been noted that although specific 

rooms were set aside for the teaChing of science (with some use fur non-

science teaching at Sutcliffe) these rooms were not in marked-off or 

separate areas that could be clearly perceived as a science depart ment 

or science discipline de partment in terms of location. It did not seem, 

therefore , that the t erm 'science department' in the case study schools, 

was consistent with mode l 1 . 
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Having considered the locations where science teaching took place 

the next focus is on the science teachers themselves as a group. 

The Group ·of Science Teachers 

In this section the researcher first gives brief consideration to 

ways in which science teachers were distinguishable from non-science 

teachers. In the second, and most important part of the section, the 

researcher presents information on the ways in which science teachers 

worked together or performed activities for the group. The aim of this 

section is to move further towards an indication of the nature of the 

departments particularly in terms of evidence for aspects of the posited 

models. Did science teachers collaborate with each other? Were they 

mutually supportive to one another? Did individuals with specialized 

knowledge use this in furtherance of the work of the group? 

Considering, firstly, ways in which science teachers were distinguish-

able from other teachers in the schools. In terms of the organizational 

structure of the case study schools 2ll paper, the demarkation of science 

teachers as a distinct group could be perceived. In the staff handbook , 

at Stoddard, the teachers were listed in groups according to subject, 

with three groups for science according to s pecialism. At Cubberl y a 

duplicated list of staff given to each teacher had the science teachers 

listed as a separate group under "science", and it has already been noted 

that as part of the official organizational structure in the school they 

were grouped with mathematics teachers as a "Faculty". At Sutcliffe no 

list was seen on paper but, as mentioned before, internal school 

communications included pigeon holes for each subject department. It 

was also reported by teachers that science teachers at Sutcliffe were 

perceived by the Rector as a gr?UP especially with regard to examination 

results : "If one of the sciences has a bad year the science results are 
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bad, not just physics, chemistry or biology" (ptb, SUT). 

Departmental divisions were apparent in the allocation of funding. 

Each school received a particular sum depending on various factors such 

as the 'size of its pupil population and sixth form. The school manage

ment in each case then apportioned that sum for various purposes. At 

Cubberly an amount was voted to each Faculty and the Faculty m~eting then 

decided how much should be used for each subject and for integrated and 

non-certificate science. At Stoddard and Sutcliffe an amount was voted 

to science and the principal teachers made the final decision. Although 

teachers were aware of the actual sum allocated to science and the sub

divisions of that sum, its relationship to the total sum was not known. 

It a ppeared to the researcher that there was potential here for the 

application of organizational constraints by the school managements but 

there were no recorded comments from teachers on this. 

Were there ways in which the school management imposed requirements , 

and did this appear to be in a manner which used the science department 

as an administrative framework? This question has to be approached with 

cautioh because the researcher only observed the situation in science 

and only that situation seemed to be known to the teachers, but examples 

indicating that decisions made by the school managements influenced what 

was done' in departments have been reported in Chapter 6. 

In all three schools in Sl and S2 all pupils were taught integrated 

science and the school managements were partly instrumental in the con

tinuation of this by allocating ~ periods per week for each class, where

as teachers believed that six periods were necessary in order to r evert to 

separate science subjects in Sl .and S2. Pupil grouping was also imposed 

by the school management, though classes came in blocks, so that there 
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was some possibility of manipulation of class arrangements. The 

allocation of time to certificate subjects was a further imposition, as 

were examination and reporting dates. Non-certificate pupils were 

assigned to 'science', in the belief, it was reported, that science was 

a practical subject and thus suitable for such pupils. There was an 

additional management input at Sutcliffe, where individual teachers 

were assigned to classes by the senior staff. As an interim position, 

aspects such as those outlined would seem to point to the tenability of 

model 4, though this is with regard to features such as~ would 

learn science and~ ~ they would study it in school. On the whole 

(and again Sutcliffe differed slightly), there did not appear to be 

influences from the school management on what was actually taught and 

how this took place, and at that level model 5 seemed to be tenable. 

It was not possible for the researcher to compare the language of 

science teachers, or other aspects of their behaviour with that of their 

non-science colleagues, because in 'following' science personnel the 

researcher did not have prolonged contact with non-science teachers. 

Thus , it was difficult to identify any special characteristics that 

distinguished science teachers from others. Most science teachers did 

not appear to be distinguishable from other teachers by any particular 

form of dress. Only at Sutcliffe was there extensive use of white coats 

and it sometimes occurred that science teachers wore these about the 

school in such places as the staffroom. At Cubberly only ptc and ptp 

wore white coats regularly, and only the former frequented the staffroom 

so attired. At Stoddard, chemistry teachers other than ptc wore white 

coats , but only in class. ptc and a pts(p) wore short black protective 

coats throughout the school day, but it ' seemed to the researcher that at 

a casual glance these were "hardly distinguishable from an ordinary 

jacket. All school technicians wore white coats . p4(ar)(CUB ) and p5(ar) 
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(STO) were distinctive in dress in a way which the researcher felt was 

indicative of their senior-staff status, p4(ar )(CUB ) was always jacketed, 

and p5(ar)(STO) always wore a gown. 

Did the gatherings of science teachers outside lesson times indicate 

patterns in social grouping? In the previous chapter an outline of how 

the teachers of science assembled socially in the schools was given 

(see pp.200 to 205 ) . From what was reported there, it seemed to the 

researcher that the regular ways in which teachers usually met at break 

and lunch times gave little indication of exclusively science-teacher 

groups, nor of distinct departmental groups. However, it was noted 

that interactions between teachers of science were much more frequent 

than those between science and non-science teachers. 

Turning now to the manner in which science teachers appeared to 

work together, this will be considered in several ways . Firstly, an 

outline will be given of some patterns in face-to-face interaction. A 

particular ~ of interaction situation is then considered, that of 

the departmental meeting. Thirdly, a description is given of collabora-

tion in science teaching activities , including lesson preparation. 

Interactions. It was found that the majority of recorded inter-

actions between science teachers were dyadic, and were judged by the 

researcher to involve a single topicl • That is, the interaction involved, 

say, one request .for an item of equipment or one request for a piece of 

advice. At each of the three schools approximately twice as many of 

these dyadic, single topic occasions involved two teachers of the same 

ISince the majority of observed interactions were dyadic then the 
problem of the researcher' s presence is noted, since this in effect created 
a triad. However, the researcher tried to remain at a distance and not 
take part in spoken exc~nges. 
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science subject a s involved two teachers of different science subjects. 

All multiple-topic interactions in dyads involved two teachers of the 

same subject. There were a number of pairs of science teachers, taken 

from all possible pairs, where no interaction was recorded throughout 

the period of observation1 • 

Patterns of social gathering, which have been outlined and which 

tended to be quite consistent2 , were one influence on opportunities 

for interaction. Other factors were the extent to which science 

teachers encountered one another during a day in going about their 

duties (this in turn being dependent on such features as how much 

teachers were " peripatetic", and the extent to which they shared 

resources) , and how much they undertook interd~pendent tasks such as 

shared classes. The architecture of the science facilities could also 

be influential; for example, b3 and c3 at Cubberly were in a corridor 

through which no other teacher had to pass. 

The lack of mutual non-teaching periods could be detrimental to 

interaction (although the existence of such periods would not necessarily 

~ to interaction, especially since there was a second factor of 

where teachers usually s pent their non-teaching periods) . The researcher 

noted, for example, that at Stoddard a ptf(c) and C), were never mutually 

free, neither were b2 and b3. ptc noted that he had five shared "free" 

periods with c3( ptg) and also the fact that their non-teaChing bases were 

in the same preparation room. At Cubberly, ptb did not share a mutual 

lof all possible pairs where both teachers were of different 
science subjects , 71% (8'1'0), 44% (CUB) and 65% (BUT ) had no recorded 
interaction during the observation period. For possible pairs where 
teachers were of the same science subject 26% (STO ) , 12% (CUB ) and 6% 
(SUT) had no recorded interaction during the study. 

2Such statements about patterns , as with statements about interac
tions, are accorded due caution -s ince a strict test of their representa
tiveness is not available. However, the researcher took precautions in 
collecting the data in terms of careful recording and cross checking with 
teachers. 
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non-teaching period with b3 and b4. Also b3 and b4 were not, themselves, 

mutually free. At sutcliffe, pt p and a pts(p) were not mutually free, 

neither were c3 and c5, or, after ptc' s arrival, were ptc and aptf(c ) . 

Meetings . When science teachers in the case study schools were 

asked for evidence of the existence of departments, or about departmental 

activities, they usually referred to the departmental meeting. 

During the time of the study there were very few meetings at 

Stoddard, only the phys ics teachers met from time to time but p5(ar ) 

was always absent from these meetings due, he reported, to administrative 

duties ( ptp felt that "a regular departmental meeting" was "a bit arti

ficial" ) . ptc(STO) did not feel the necessity for meetings because he 

shared a preparation room with two of the other four chemistry teachers 

and because he made frequent use of memoranda requiring individual 

responses. ptb(STO ) noted that there was no period in the timetable 

when all three biology teachers were "free" and so a meeting could not 

be held. At Cubberly the Faculty meetings, involving only p4(ar ) and 

the principal teachers, took place in the same period each week and the 

biology group met "fairly regularly" ( ptb) during the lunch break at the 

time of the study. There was one reported meeting of the phys ics group 

(to discuss examination questions and marking schemes ) and two of the . 

chemistry group (both concerning examinations ). a pts(c )(CUB) fe lt that 

"if you meet too often a lot of time is wasted", and ptp said that, "In 

the one period when all the physics teachers were free I made a point of 

!!2i having a meeting". 

Meetings occurred more at Sutcliffe. Throughout the study there 

were regular, scheduled one-peri?~ meetings of the phys ics and biology 

groups and, after the arrival of ptc, of the chemistry group also. There 
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were three meetings arranged for all science teachers and one of these 

also involved the technicians l • a ptf(c )(SUT) - a science teacher reported 

by others not to associate regularly with his science colleagues - felt 

that there should be a regular meeting of ~ science teachers (as there 

had been in p:1st years ). He said during a meeting that: "Since we lost 

the science dep:1rtment meeting we have lost communication", to \,lhich 

pt p added, "and we have also lost a lot of equipment". It was only at 

Sutcliffe that there was any discuss ion of non-certificate science or 

integrated science in meetings2• 

In describing dep:1rtmental meetings attended by the researcher, a 

bias must be noted, s ince nine meetings were attended at Sutcliffe 

(2 all-science, ) biology, 2 phys ics and 2 chemistry), and only one each 

at Cubberly (chemistry) and Stoddard ( physics ). However, the researcher 

al 0 had brief reports of a further all-science meeting at sutcliffe and 

one phys ics group meeting each at Cubberly and Stoddard. It i s further 

noted that the researcher did not p:1rticip:1te in any of the meetings 

and while remaining in the background was able to get an almost verbatim 

account of the majority of meetings attended. 

The first thing that the researcher perceived was the lack of 

formality in meetings . For all eleven science meetings attended, none 

had an agenda. This usually meant, unles s the meeting had been called 

for a special purpose,that at least some of the persons attending 

encountered the topics discus sed without any possibility of prior 

preparation). The nearest a pproaches to agendas were checklist s of 

lone of these all-science-staff meetings was an all-day event made 
possible by the absence of all pupils due to part of the school being 
flooded. 

2In both cases a s brief parts of the all-day 'flood' meeting. 
Jon the one occas ion where -'submissions had been requested from 

teachers before a meeting, pt p(SUT ) mislaid the submissions, so that the 
meeting proceeded with the teachers s peaking from memory. 
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points made before the meeting by some of the 'chairmen'. Subject 

meetings were always 'chaired' by the principal teacher, in fact, . the 

researcher perceived that a meeting did not take place if the principal 

teacher was not present, as they did if other teachers were not present. 

At the general meetings at Sutcliffe, ptb chaired one meeting and for 

the other, the all-day meeting, ptp appeared to be chairman for the 

first session and ptb for the secondl • The chairing of the meetings was 

informal in that the chairman was not seated separately from the group 

or deferred to in terms of all comments having to go through him. No 

minutes were taken at any of the meetings and no 0ther form of permanent 

record was kept, neither did the majority of teachers take notes. 

Whereas the researcher might be reticent in claiming that the 

nine meetings of subject groups were a representative sample, he can 

report that teachers, when asked afterwards, felt the meetings to be 

"typical". Each meeting was limited rin time to one period. The following 

topics were noted concerning examinations: asking about progress in 

writing examination papers, asking which pupils were expected to pass, 

constructing order of merit lists for the Scottish Certificate of Education, 

Constructing a marking scheme and planning to keep a record of marks . 

Discussions concerning teaching materials included: suggestions for 

annual requisitions, planning to produce some printed materials, and 

organizing equipment for more easy location. Other subject matters 

discussed included: progress with syllabuses and ideas on academic games . 

Certain general (that is, not subject specific ) matters were also topics 

at meetings: the welfare of science teachers, and the problems of the open 

plan laboratory at Sutcliffe (discussed at a meeting of the chemistry 

~he brief sessions on non-certificate and integrated science 
during the all-day meeting at Sutcliffe were cha ired by apts (p) and 
aptf(c ) respectively. 
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group ) . One of the general meetings at sutcliffe was mainly to discuss 

the us e of equipment in the open plan laboratory. The other general 

meeting at which the researcher was present consisted of four hours of 

discussion of the pros and cons of adopting a team-teaching a pproach in 

an open plan laboratory, followed by brief discussion of integrated 

science examinations and worksheets and the availability of non-certifi

cate topic sheetsl • 

Some details of meetings and other interactions have now been 

given. What do they indicate about the nature of departments , especially 

with regard to the proposed models? Topics during meetings were more 

often related to ~cience-teaching than communications from outside the 

department (compare what was said about the Faculty meeting in the 

previous chapter). Some meeting time was used in trying to ensure that 

teachers fulfilled wider organisational requirements; for example, that 

they complied with deadlines for submitting examination questions (this 

i s consis tent with model 4). Some time was also spent in making logistic 

arrangements (model 6) such as organizing equipment. Interactions 

outside meetings seemed to be about day-to-day problems such as the 

location of equipment and getting urgent advice on matters of science 

content. It was observed that where assi s tance was requested it was 

usually given. This would tend to indicate mutual supportiveness in 

thos e areas of ~cience teaching that were sub-contracted (model 5). 

Collaboration between teachers. To -a large extent, teacher seemed 

to operate independently of one another, and often out of contact for 

long periods of time. Some teachers expressed appreciation of this; for 

IThe ·researcher noted that the following topics were among those 
not discussed in meetings: the content of syllabuses, les son details, 
or the progress of classes or of individual pupils. 
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example, b2(Srro) felt that, "One challenge of teaching i s that it i s 

individual and personal" and apt s ( p) (SUT ) said that, "The great thing 

about teaching i s that when you shut your door you are your own boss". 

In seeking further indicators of the nature of departments , the researcher 

was looking for something beyond a sum of individuals all performing 

s imilar tasks (model 2 ) . He looked for ins tances of teachers actually 

collaborating on tasks or performing tasks for the benefit of their 

science-teacher colleagues. 

Firs tly, cons idering collaboration in integrated science, all 

science teachers in the case-study schools taught at this level in Sl or 

S2 and all were us ing the same programme and the same worksheets in the 

same sequencel • At sutcliffe, pos t-Easter, and briefly at Cubberly, 

there was "team teaching" in integrated science; at other times teachers 

a ppeared to work independently, with their main contacts being with the 

school technicians, and at Cubberly also with a ptf( p) . In all three 

schools cooperation between teachers who shared integrated science 

classes (in other words , who each had respons ibility for ~ of the 
I 

allotted time for a clas s ) seemed,to the researcher, to be the minimum 

required for continuity; that i s , merely an indication to the next 

teacher of the worksheet or part of the worksheet completed2 • 

Twenty nine teachers taught non-certificate science, but again 

this was on an individual basis . In addition teachers were not using 

a common course and they reported that they were relatively unaware of 

what their colleagues were doing. Where non-certificate classes were 

~hared each teacher worked in i solation. apt s ( p) ( s rro ) reported that 

IThere were slight differences between the schools with regard to 
worksheets , each had its own modified vers ion of worksheets originally 
published by Heinemanns . This m~dification had taken place in previous 
years . 

2b2( CUB ) confes sed a lack of felt respons ibility for pupils in 
shared classes, especially in terms of "knowing where the pupils are at" 
and "knowing what they've done before". 
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requests to his colleagues for materials or reports on their use in non

certificate science had not borne fruit. pc4(SUT) took it upon himself 

to produce a chart outlining a mini-course on photography, but stated 

that this was produced to reduce his colleagues' dependence on him as 

the recognized "expert" in that area. c5(Sur ) on the other hand said that 

he would like to produce materials but was reticent of 'upstaging' and 

possibly offending apts(p). 

At the level of the biology, physics and chemistry certificate 

subjects there were the meetings noted earlier, memorandum-based 

initiatives of ptc(STO) and teachers' guide writing activities for 

biology initiated by ptb(CUB), as well as his arrangement for dividing 

the biology higher and sixth year studies syllabuses into sections 

taught by different teachers . Very few cases of teachers actually 

working together on teaching tasks were noted. ptc(STO) and c3(ptg) 

organized a "team teaching" event for a topic in the higher chemistry 

syllabus, b2 and b3(SUT) worked together on homework questions, and 

eventually initiated a similar departmental activity; and pc4 and p3 

(SUT) visited a local centre to obtain equipment to be used by all 

physics teachers. 

It often became evident that teachers were not aware of what their 

colleagues were doing, so that resources were available in another 

laboratory unknown to a teacher who might have made use of them. 

Teachers were observed to carry out experiments that would have been 

useful to other teachers and teachers would order and use films that 

others did not know about. The attitudes of some teachers to equipment 

and other materials were interpreted by the researcher as illustrating a 
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lack of empathy for their colleagues . Technicians at Cubberly, in 

particular, complained about teachers not checking equipment before 

leaving it for collection and consequently not noting missing or broken 

itemR, so that when equipment had to be transferred fairly rapidly to 

another class , the next teacher might receive a deficient set (there was 

no record of how often this happened but at least frequently enough to 

be noted by persons in the school ) . b3(SUT) confes sed to "hoarding" 

certain items and said, "That i s one way I am like [apt s ( p)]". pt p(SUT ) 

was also reported by a technician to "hoard his a pparatus and other 

physics teachers their bits". ptp and ptb(SUT ) were said to have favoured 

higher certificate levels when ordering equipment and to have kept such 

equipment close at hand. Other principal teachers were also observed 

making 'protective' moves concerning "their departments" equipment. 

b2(CUB) was among those noting problems where teachers became concerned 

about the way in which "their" equipment was being used for integrated 

science teaching: "People get uptight at meetings when someone' s been 

doing something wrong with their miuroscope or misus ing their kits". 

She added that, "Deintegration would allow a live and let live attitude 

rather than forcing us to live together. If we weren't forced to do 

this for integrated science we might come and go an awful lot more 

further up the school. where it matters more". 

Teachers who had lessons in several different laboratories experienced 

problems of locating items because cupboards were not labelled. Teachers 

whose laboratories were used by several others. tended to complain about 

the condition in which "their" laboratory was left. c3(ptg ) went so far 

as to lock all the cupboards in his laboratory. 
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An activity which appeared to the researcher to demonstrate a 

greater degree of working together was an extra-curricular one - the 

science club at Sutcliffe. But not all science teachers were involved 

in this , cJ in particular felt that, "The group who s tarted it sort of 

keep to themselves. They didn't make any general announcement, the 

first I knew was via the kids talking about it". Finally, the researcher 

noted that,other than in team-teaching s ituations ,teachers a ppeared to 

be reticent about performing teaching activities when a col~ague was in 

the same room (for example, l'lhen a ptf( c )(S'ID ) was scheduled for a lesson 

in pt p's room he a ppeared to wait until pt p left bef ore commencing ) . 

Teachers confirmed this reticence. 

There are some further points that are additional indicators of 

relationships between science teachers. At Stoddard, teachers referred 

to a "very friendly science deIBrtment" (apt s ( p» , they felt that 

"people get on well together" (ptb ) and that "co-operation within the 

framework of the science department" was 'good" ( ptc). However, there 

was "the odd bit of tens ion in the howf" (aptf(c ) and three teachers 

spoke independently about the "ribbing" that they had experienced from 

their science colleagues if the latter assumed them to be performing 

extra tasks beyond their normal duties , ptc(STO ) was particularly 

concerned about comments accus ing people of "backs ide licking" which 

"always used to be there but are more vindictive now". a ptf(c )(STO ) 

also mentioned "a certain amount of resentment with anyone in a 

promoted post", es pecially "if things are going well", At Cubberlx" 

~+ felt that there was "not enough cooperation between different groups 

within the science deIBrtment, especially between ass istant teachers". 

The researcher noted some friction between ptc and p4(ar), and pt p 

referred to ptb and ptc as "reactionary" and said he consciously 
~. 

refrained from raising i ssues that might cause offence. Both p4(ar) and 
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ptc, independently, showed a lack of faith that their ass i s tant teacher 

colleagues would read communications . At sutcliffe the researcher noted 

pc4 bei~ "ribbed" for obtaining some teaching materials ' on his own 

initiative and PJ stated that he did not feel he could confide in his 

colleagues without the matter being taken any further (he used the 

maintenance of confidentiality a s a s ign of being " professional"). c5, 

a ptf(c), b2 and bJ all indicated, inde pendently, the need for greater 

cooperation in the science department. b2 and bJ both mentioned the 

general tendency for biology and physics teachers to associate but nO.t 

chemis try teachers (this was before the arrival of ptc who became 

attached to the corner staff room group). a ptf(c ) and c5 tended to be 

more concerned with bridge and sports respectivelyl, and cJ a ppeared to 

be somewhat of an enigma to b2 and bJ. For example, b2 said "I don't 

think I've said more than three or four words to cJ since I came here, 

it' s bad really, I don't really know him, he s its with other people, 

I don't really know what his ideas about this , that and the next thing 

really are". cJ himself said that he "felt out of the group" and he 

felt "it was almost cliquish". He was referring particularly to the 

group that ran the science club (~inly pJ, pc4, b2 and bJ ) . 

The major interest in this section has been to examine how science 

teachers met and worked together. It was stated that during the 

observation period there were only two occas ions (both at Sutcliffe) 

where ~ science teachers met together, although the occasions where 

all teachers of a particular science subject met were more frequent and 

occurred in all three schools . The topics of discussion in separate 

subject meetings tended to centre on progres s with syllabuses, arrange-

ments for examinations and suggestions for the ordering of new equipment 

Ic5( SUT ) once referred to bimself a s "an honorary member of the 
P.E. department". 
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for that subject. Social groupings did not correspond exactly with 

subject groups and it was noted that the researcher recorded many pairs 

of science teachers among all possible pairs where no interaction was 

observed during the study. 

Hith respect to the way that teachers worked together, it seemed 

that arrangements both in meetings and at other times were gerrerally 

informal and teachers tended to work relatively independently of one 

another, although in integrated and certificate science they s eemed to 

be following the same course in the same sequence. No collaboration at 

all was noted in the case of non-certificate science. There was little 

spontaneous teamwork, though it was reported that there had been collabo-

ration on the preparation of materials such as worksheets prior to this 

study. Instances were noted of teachers seeming not to be aware of 

things their colleagues were doing, things, in the 'researcher's opinion, 

which would have helped their own teaching. Finally, there seemed to be 

cases of . teachers appearing to show a lack of empathy with the needs of 

their colleagues especially others ' needs for adequately functioning 

equipment. 

It has been inferred on p.2}4 that with regard to what was actually 

taught (given an imposed framework of organizational constraints) model 5 

was a pplicable, with some ' sub-contraction' in operation. A degree of 

mutual ·supportiveness had been noted from interactions, but this had 

applied to situations where requests for assistance were made by one 

science teacher to another. This did not seem to extend (with a small 

number of exceptions) to collaboration on science teaChing tasks, other 

than where this was a requirement because team teaching was in operation 

or classes were "shared". Patterns of interaction and the small number .' 
of cases of collaboration only revealed two science teachers who 'were 
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consistently cal led upon by their coll eagues f or particular kinds of 

a ssistance: p4(STO ) on matters electrical and pc4( SUT ) on photography, 

so that it could not be said that the group of science teachers was a 

group of individuals having a wide range of types of specialis t knowledge 

used to optimize the succes s of the team's work. 

In continuing to build a picture of the way that science depart-

ments were constituted it i s necessary to consider the activities of the 

promoted science teachers , firstly the principal teachers and s econdly 

the assi stant principal teachers. 

The Activities of Principal Teachers of Sciencel 

In this section the activities of principal teachers of phys ics , 

chemistry and biology at the three cas e study schools are reported. As 

in previous sections , from his knowledge of science teaching the researcher 

felt confident in interpreting many of the actions noted in terms of their 

purpose, and, where possible, respons es were obtained from the persons 

themselves, particularly about actions that the researcher cons idered 

problematic for interpretation. A major difficulty in interpretation 

was that of qeciding whether an action was related to the person in 

question being a principal teacher or whether the action was being 

initiated by the person in question as an individual teacher. Two 

criteria were used here, firstly, whether the action was one which was 

observed being carried out by principal teachers of science only, or by 

other science teachers a s well. Secondly, whether an action was one 

carried out by a single principal teacher or by s everal such per sons . 

For purposes of presentation it was necessary to arrange the notes 

on principal teachers ' activities so that they could be documented in a 

lThe terms principal teacher and head of department were both used 
at the cas e study schools, though the former i s the official title. 
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reasonably coherent form. It was decided to group the noted-activities 

under a number of sub-headings . These categories -wereoolected by the · 

researcher rather than derived from any grouping made by teachers, and 

their generation derives somewhat from the possible models. The first 

category will be termed by the researcher as the principal teacher 

acting as a 'link in a communication chain' (that is, relating to model J) . 

The second i s concerned with activities of principal teachers related 

to the 'arrangements for teaching science'. Thi s concerns timetabling, 

laboratory allocation and the formation of pupil groups, (relating to 

model 4 ) and activities concerned with s cience equipment (relating to 

model 6). The third group formulated by the researcher cons ists of 

activities that he has class ed as being 'communications about the 

teaching of the subject' with other teachers of that subject (relating 

to model 5) , and the final group consists of activities interpreted a s 

being concerned with examinations (relating to models 4 and 5). There 

is a further, brief, SUb-section in which the researcher notes any other 

ways (apart from the activities mentioned ) in which principal teachers 

a ppeared to be dif ferentiated from other science teachers. 

Links in a communication chain. The place of the princi:pal 

teachers in arrangements for communicating information within the 

schools has been outlined in Chapter 6. The participation of principal 

teachers in principal teachers' meetings at school and regional level 

has also been noted. Regarding visitors and communications from outisde 

the school, correspondence tended to go to principal teachers , and the 

science adviser, when visiting two of the schools tended to talk only to 

principal teachers and t o V+(arXCUB ) . The inspectors, during their visit 

to sutcliffe met all teachers . 
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Arrangements for Teaching Science. By this tit le the researcher 

i s referring to . three aspects, (a ) the grouping of pupils to whom science 

was taught and the as signment of science teachers to those groups , (b ) 

the laboratories in which science was taught (their state and their 

assignment to teachers ) , and (c ) the teaching materials used in science 

les sons (quantity, quality and availability ) . Principal teachers made 

recommendations to the senior s taff on the assignment of pupils to 

certificate classes in their subject. This was observed, by the 

researcher, to be done in consultation with other teachers of that 

subject. At Sutcliffe this was within the limitations laid down by the 

Rector ( see p.199 ) . In each school final decis ions were made by the 

school management. 

At Stoddard and Cubberly, the senior staff and the Faculty head, 

respectively, allocated timetable slots to subjects . It was then the 

task of the principal teachers to a s s i gn individual teachers to thos e 

slots . At Sutcliffe principal teachers made recommendations about 

allocation of classes to teachers but the final decis ions were made by 

the senior s taff. At the latter school, also, all supervis ions were 

centrally arranged (by the Depute Rector) but at the other two schools 

principal teachers were able, and preferred, to arrange '.cover' for 

absent science teachers themselves , either using science teachers or 

dispersing a class among other groups in that "block"l. At Cubberly 

some of this activity fell to p4(ar ) . 

It was reported that decisions on assignment to laboratories were 

usually only made if, and when, there were staff changes, but there was 

I Principal teachers at Stoddard noted that , this could take them up 
to half an hour at the beginning of a day especially if they were not 
fore-warned of an absence. 
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the case of the convers ion of a laboratory at sutcliffe which also led 

to some changes in room allocation for certain lessons . The latter 

changes were decided by the three principal teachers . At all three 

schools there were particular laboratories that tended to be occupied by 

the principal teachers and, in all cas es except one, the principal 

teacher~ s laboratory als o happened to be adjacent to the main equipment 

store for that subject. The exception was the laboratory of p~c at 

sutcliffe but the latter's laboratory was nevertheless adjacent to the 

technicians' room. No activities were obs erved where principal teachers 

attempted to change the conditions within the laboratories, on the other 

hand, teachers' expressions of dissatisfaction with laboratories were 

few and the grievances seemed to be on-going minor maintenance problems 

such as defective blinds and screens . 

At Cubberly the Faculty meeting, and at Stoddard and Sutclif fe 

the principal teachers of science, decided on how money that had been 

allocated to science and mathematics or to science (respectively ) would 

be further allocated to phys ics , chemistry, biology, integrated and non

certificate science, and at Cubberly and Stoddard also to the 

technicians . At Stoddard formal documentation was produced on this (a 

typed statement s igned by all three principal teachers ) and it was 

reported that this formality had arisen becaus e a principal teacher 

previously employed at the school had agreed verbally to a certain s um 

and had then submitted an early requisition for a greater amount to the 

detriment of the other subjects. At all three schools , phys ics , chemistry 

and biology list s of equipment were prepared by the principal teachers 

after recommendations suggested or submitted by other teachers of that 

subject. pt p(CUB) said that although at the time of the study there 

were financial s tringencies (whicp. meant that they could really only cover 

losses and breakages) , under normal circumstances control of the spending 
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of the annual allocation could permit the trying of new ideas. However, 

pJ at the same school perceived this from another angle and reported that 

pt p "he,ld a controlling hand over the way physics was taught because he 

ordered equipment in line with one text book". ptp and ptb(SUT) were 

also s tated by two teachers (one in each case that taught the same 

subject ) to have concentrated, in spending previous allocations, on 

equipment and books for "the fifth and s ixth years" to the detriment 

of lower classes. 

The manner in which equipment and other teaching materials for 

phys ics , chemistry and biology were ordered according to subject seemed, 

to the researcher, to lead to a feeling, in the principal teachers at 

least, that the equipment somehow 'belonged' to the teachers of that 

subject. ·In all three schools there was a tendency either to mark 

equipment with the name of a subject or to keep such equipment in stores 

specific to one -particular subject. Principal teachers talked to 

equipment being "borrowed" when it was taken away from a subject store 

or laboratory and used by a teacher who s pecialized in another science 

subject. This was ~ likely to happen in the teaching of integrated 

science, but could also happen in certificate subjects. It appeared to 

the observer less likely in non-certificate science where the clas sroom 

activities were often of a kind which did not require the same equipment 

used in certificate and integrated science. Activities were observed at 

sutcliffe and Cubberly where princi~l teachers either tried to retrieve 

equipment that had been "borrowed" ( pt p in both cases) or were reluctant 

to "lend" materials ( ptc, CUB ) . pt p(CUB ) also reported that the teachers 

of phys ics, including c4, carried out a demonstration in the school audi

torium, to a 'block' of integrated science classes , of experiments 

relating to one of the integrated science units that involved more 

sophis ticated physics equipment. This was referred to as a "team-teaching 
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exercise" and pt p s tated that it was carried out somewhat as a protective 

measure for "big" equipment. 

Thus far it has been indicated that principal teachers played some 

part in the communications structure of the school, though they were not 

the only channel from the school management to the a ssistant teachers. 

It has also been noted that they Here consulted by the school ~nagement 

on pupils ' allocation to cubjects in S3 and on timetabling. In this 

con ultation they could be s een a s representatives of their de "[Xlrtments 

with the departments being part of the administrative framework consis tent 

with model 4. With rooms and finance allocated by the school management 

principal teachers decided the allocation of these resources . The 

laboratories and equipment w.ere . then supplied to individual teachers . 

Some equipment was provided on a more long-term basis in the allocated 

laboratory, other equipment had to be requisitioned from day-to-day with 

the items being returned to a subject department store. In most cases 

the latter ,\-Tas proximal to the principal teachers ' laboratory. 

The Teaching of the subject. Under this title the researcher has 

brought together the following aspects which have a common thread of 

being interactions between the principal teacher of a subject and other 

teachers of that subject where the topic of the interaction is one 

concerning subject matters . The identification of topics a s being 

concerned with a particular subject i s made by the researcher bas ed on 

his own past experience and the ' immediate context ~n which the interaction 

took place. The aspects are : the writing of teachers ' guides and other 

materials that were cyclos tyled and available to teachers ; the giving 

of "advice" and "guidance" to science teachers by the spoken word; giving 

instructions to teachers ; and a~tivities which the researcher interpreted 

as the 'supervising' of ot her teachers of a subject by the principal teacher. 
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With regard to the writing of teachers' guides or other materials: 

at:stoddard ptc was noted as having written "schemes" (topics in the 

chemistry syllabus written in a particular sequence and with the a pproxi-

mate time to teach each topic stated) for all chemistry certificate courses. 

He was in the process of re-writing the Higher Certificate chemistry 

"scheme" and had given a memorandum to each teacher of chemistry asking 

for ideas on themes that could be used to link topics in that s.yllabus. 

ptc(STO ) often communicated to his chemistry colleagues by memorandum 

which he typed himself. pt p and ptb were not observed or re ported to be 

producing or have produced printed materials although pt p had delegated 

such a task to a pts( p) , pJ and p4 (to produce eyclostyled homework 

examples ) some time before the study. b2(STO) produced his own handouts 

on biology for distribution to pupils. At Cubberly, ptc had initiated, 

and taken part along with the other teachers of chemistry, in the 

production of a number of handouts. There were no similar materials on 

physics and biology but ptb had given a carbon copied memorandum to each 

of the teachers of biology a s follows 

Having standardized our teaching time with regard to the 
different topics of the syllabus , I would now like to 
s tandardize the work we do throughout the department. With 
this in mind I would like us to work together in the 
preparation of sets of notes for the main syllabus topics . 

On this initiation from ptb, each teacher was delegated a topic and the 

researcher observed all teachers of biology to be actively but individually 

engaged towards the end of the school year in the construction of these 

"sets of notes" using a format provided by ptb. The intention was that 

thes e "notes" would be filed for reference. At Sutcliffe worksheets were 

available for biology topics which ptb had produced prior to the study. 

No other subject materials were available, although b2 and bJ commenced 

work on a set of biology homework suggestions on their own initiative. 
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The re searcher interpreted the term "advice", us ed by several 

teachers , to mean a r esponse obtained by a teacher af ter a request about 

an aspect of a subject. This could include such responses a s instructions 

on how to carry out an experiment and definitions of concept s , but 

usually not 'how to teach'. At Stoddard there ~ occasions where 

assi stant teachers sought advice from principal teachers but the former 

were also observed obtaining assistance from assistant teacher colleagues; 

~~( STO) was the acknowledged 'authority' on matters electrical, for 

example. At Cubberly, cases were noted of each principal teacher being 

a pproached for "advice" on matters concerning his subject but again 

principal teachers did not hold an advice-giving 'monopoly'. At 

Sutcliffe, b2 and bJ noted that they "could rely" on getting a ssistance 

from ~tb if they requested it; if they did not request help then ptb 

"did not bother"1; No giving or receiving of advice was noted among 

chemistry teachers and in physics pt p gave advice and received advice 

from pJ (a recent honours graduate ) . 

The researcher has reserved the term "guidance" for unsolicited 

sugges tions by principal teachers (and in this case only principal 

teachers ) on ,such a s pects as how to perform experiments and the range of 

informa tion to be presented on a particular topic. The important thing 

about "advice" and "guidance" was that the teacher receiving them was not 

obliged to make use of what he was receiving. At s toddard no observations 

of "guidance" were noted. At Cubberly, although no such activities were 

noted pt p, p4(ar ) and ptc all mentioned the "guidance role" of the 

principal teacher. At Sutcliffe both ptc and ptb mentioned supplying 

teachers with "guidelines" and ptb noted t hat two assist ant teachers of 

~he researcher noted on one occasion that b2 was "reading up" 
a topic before a sking ptb for advice s o that he felt''more confident ". 
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was observed to raise ideas in meetings of biology teachers (for exampl e , 

the use of academic ga~es in biology teaChing ) and the assistant teachers 

confirmed that this occurred quite frequently and that they, themselves 

were encouraged to rais e ideas. 

Whereas "advice" or "guidance" were given by principal t~achers 

probably with the faith that teachers would utilize the information 

provided .. it ~ recognized by the providers that whether they did s o 

was voluntary. There were other communications from principal teachers 

to other teachers of that subject which the former preferred to be seen 

as instructions rather than suggestions . At Stoddard no such activities 

were noted. At Cubberly, ptc disdained ins tructions completely. He was 

concerned that the principal teacher did not act as an "all knowing one" 

with edicts that "you will do i t this way". He said he could be "down 

voted" even though he might feel that some aspects of chemistry could 

be done in a better way, preferring group decisions even though he felt 

that "it's my decision ultimately". Decis ions made by the group in this 

way he referred to a s "departmental policies" and examples given were the 

use of "molarities" and of "ionic ' equations" in certificate courses in 

preference to alternatives . pt p at Cubberly said he "more or les s" told 

c4 what to do (a teacher whose s pecialism was chemis try, but who shared 

a fourth year certificate phys ics clas s with pt p ) but as for the other 

teachers of phys ics there were "too many chiefs and not enough indians" 

(with one ass i s tant rector p4(ar ) and two ass i stant principal teachers 

a ptf( p ) and, before be left, pJ(aptg). Both pt p and p4(ar ) individually 

reported an occasion where p4(ar ) "pulled rank". pt p also said that he 

thought in terms of "influencing" other teache:rs of phys ics "into doing 

it a certain way" when he set uP. 9- "spectra show". No recording under 

"instructor" was made for ptb(CUB ) . 
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At Sutcliffe , again little actual 'instructing' was observed, but 

comments were made by and about pt p and ptb regarding this phenomenon. 

pt p a ppeared to the researcher to be frustrated about not being able to 

issue instructions. This was particularly evident when the science teachers 

were discussing the possible change to an open plan laboratory. He 

said to the meeting that everyone was getting a chance in the decision; 

"If I was head this is what you'd be doing; it doesn't happen anywhere 

else in the management structure of the school". In conversation alone 

with the researcher ptp expressed the view that he felt there was too 

much"democracy" expected among science teachers, but if he wanted an idea 

of his own carried through he could possibly resort to a method he had 

used before - to "go .behind people' s backs" to the Rector and "if he thinks 

it' s a good idea he'll i s sue a directive". ptb said that "on the whole" 

he was "reluctant to dictate policies'; but b2 felt that ptb "occasionally 

played the head teacher". Hhen the researcher did observe ptb 'instructing' 

this was later interpreted by b2 and bJ as a measure of ptb's "self 

protection" (to avoid sanctions being a pplied to him by the Rector if 

there were problems in the classes of the other teachers of biOlogy ) or 

a s a measure of protecting the "biology department"l. Two of the 

probationers (pJ and pcL}) felt a need for "more dominant characters among 

the heads of department", persons they could "respect rather than being 

my rna te" ( pc4) • 

Supervising was defined by the researcher as any activity of the 

principal teacher that concerned evaluating the performance of other 

teachers of the subject and providing feedback to those teachers or 

reports to others. At Stoddard no activities or comments were collected 

IIf science teachers taking their classes outside for les sons 
during fine weather were found by the Rector not to have definite plans, 
then the axe would fallon all open air les sons and the "biology 
department" would suffer the most. 
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with regard to pt p and ptb beyond questions from them to other teacher s 

about " progress", which 'concerned the " point" reached in the syllabus at 

a particular time. An activity of ptc that was considered 'supervisory' 

was his comparison of the average examination marks of parallel classes 

taught by different teachers. A teacher whose class had not made a s high 

an average gain on consecutive examinations over two terms was approached 

by ptc and the matter was "discussed"l. At Cubberly, p4 (ar ) held the 

view that "the duty of principal teachers i s to monitor teaching". 

Principal teachers had to submit annual reports on teachers of their 

subject, however, these were compiled entirely on the bas i s of "dropping 

in" or "drifting r;ast,,2 . ptc said that he preferred pupil experiments 

but he did not " pop in every five minutes" .to see that teachers of 

chemis try were us ing that approach. cJ' s view was that "if there' s no 

trouble he won't interfere". At Sutcliffe, pt p said "I suppose the basic 

reason why you are a P.T. i s to see that assi s tant teachers are pulling 

their weight" but, although there were four probationers , no differences 
I 

were observed to the other two schools apart from supervis ion of homework 

records by someone out~ide the group of science teachers ( see Cha pter 6 

p.l84 ) . c5 said, "Everyone i s in their own wee world; I have never been 

checked up on", and pJ: "I would like to see the P.T. asking day-to-day 

questions about what I am doing; not s o much as a check up, but so that 

I can air what I am doing. This would help me to see in my own mind that 

I am doing the rightthing". In all three schools; it was not normal for 

principal teachers to "s it in" and observe their colleagues while teach-

ing. 

"Examinations". A number of activities were observed which the 

researcher grouped into a single category which he termed "examinations" 

laptf(c) said that" ptc sRmetimes makes a fetti sh of a few marks". 
2Teachers were shown these reports . 
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At all three schools principal teachers initiated the cons truction 

of internal school examinations in their subjects , but delegated part or 

all of the actual construction of papers to other teachers of their 

subject. In all three schools , use Has made of commercially produced 

examination questions for preliminary exams . Again, in all three schools , 

principal teachers spearheaded the preparation of marking deadlines (set 

at the school management level)l. At sutcliffe principal teachers had to 

collect marks for their subject and submit them on a standard s i ze of 

paper2. Finally, all principal teachers organized the production of 

"merit lists " for the Scottish Certificate of Education. 

Other ways in which principal teachers appeared to be differentiated. 

Apart from the differences that have been noted in the activities of 

principal teachers, did they a ppear to be differentiated in any further 

ways from other science teachers? Persons in promoted posts (assistant 

rectors, principal teachers and assistant principal teachers of science 

subjects or of guidance ) all received "responsibility" allowances, with 

the allowance increasing with the level of the post. There Here indi-

cations , both from romoted and unpromoted teachers , that there was an 

expectation that s ince promoted science teachers ~ getting an extra 

alloHance then promoted science teachers and !12i unpromoted science 

teachers should be expected to perform certain tasks • . There Here also 

indications from promoted science teachers that there were limitations 

on what they could a sk non-promoted teachers to do. Apart from allowances , 

~rincipal teachers were not observed or reported to have any perquisites . 

For example, they did not have s pecial offices (as did p4(ar)(CUB ) and 

p5(ar )(STO ) . They tended to mix socially more with other teachers than 

]Itwas~ noted in Chapter 6 that princi~l teachers at Sutcliffe could 
be called to account by the Rector if he felt that certificate results were 
not up to s tandard. 

2ptc(Sur) had to reproduce a set of marks becanse the originals 
were on the wrong type of paper. 
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with one another or with the senior s t aff of the school, and t hey 

a ppeared just as likely to be asked to supervise classes (in some cases 

even more so where they had more non-teaching periods )l and to have their 

lessons interrupted (again sometimes even more so s ince they · were more 

likely to be a pproached on various matters and for equipment ) or to have 

to seek equipment during a lesson2 • They also seemed jus t as likely to 

be a sked to perform routine duties such as registration of classes . 

Although it was likely that princira l teachers would have been longer 

serving and would have taught in more schools, the researcher did not 

note any manifes tation of this. On the whole they did not tend to 

appear to be perceived by teachers, or to perceive themselves. as more 

knowledgeable than their colleagues3 • Certain principal teachers were 

singled out by other teachers for s~ecial praise or criticis m. ptc( STO ) 

was noted by the other four chemistry teachers as being ~Ivery efficient" 

c3( ptg), while being "human enough to listen" (aptf( c,) b2 (SID ~ said 

that, "My views on chaos in the biology department are well known, if I 

want something done I just get on and do it myself". On another occasion 

he said, "In s ome ways it' s good that [ptb] isn't so good at adminis tering 

because it means that I can get on and [ptb] doesn't bother me too much". 

b3 made no comment, however, on ptb. At Cubberly only ptc was singled 

out, and this a ppeared to the researcher to be partly a result of his not 

particiiating socially with other science teachers . The view express ed, 

by a technician in fact, was that, "He has his chemistry department a nd 

nothing els e matters ". p4(ar ) who had some disagreements with ptc, said 

t hat, "[ptc] runs a very tight ship, he' s traditional". It was ptp a t 

Sutcliffe who came in for the m0 2t criticis m. a pt s (p) and b3 s poke about 

IPrincipal teachers tended to have more non-teaching periods but 
the se were not s een a s perquisites. 

2The phenomena of the les son interruption and of having to seek 
equipment are described in the next chapter. 

3For example, ptc(CUB ) prefaced his answers at a meeting to decide 
marking schemes by saying, "This is where I make a mess of s ome". 
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him not teaching well and a pt s ( p) and PJ mentioned his "organizational 

non-ability"1. ptb was criticised for not being available at suitable 

times for consultation with assistant teachers (he used to return home 

for lunch and usually left the school shortly after the final bell ) . 

'Summary on the activities of princiP'il teachers 

The activities of principal teachers of science have been described 

us ing categories derived by the researcher from the ways in which 

teachers talked about thos e activities and from a desire to present 

material in a comprehensive way which contributed to seeking answers to 

questions on the nature of science departments. It was observed that 

principal teachers were a link between teachers and the s chool management 

and teachers and persons in the education system outs ide the school. 

However, they were not the sole link, there were also communications 

and, in the case of sutcliffe school in particular, ins tructions , to 

individual teachers directly. It was found that urincinal teachers as a 
~ - --

group (or in the Faculty s tructure at Cubberly ) made decisions on the 

allocation of, laboratories and the proportion of the annual a llocation of 

funding to science that would be allowed for each science subject. 

Individual principal teachers at Stoddard and Cubberly as signed teachers 

to classes and participated in deci s ions on the placement of pupils in 

l p) commented as follows : 
pt p has had the situation in this school where justifiably or 

unjus tifiably he's really cheesed off, he doesn't like it here. 
He's got into a niche where he's jus t going to go along, that's 
O.K. for him, but he' s got certain responsibilities which I 
believe he isn't fulfilling. Now I know that if the man thought 
he would change it, he knows that he could do better, but I don't 
think he realizes he isn't doing all he should be doing. Now 
that's a personal judgement, maybe he is, but my per sonal judge
ment is that he isn't. I don't feel that I know him well enough, 
or whatever, to say to him 'this isn't right', I don't want -to 
offend the man, I don't "[ant to hurt him, I like him. 
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option classes . At Sutcliffe principal teachers made recommendations 

on the ass ignment of teachers and the placement of pupils . All 

principal teachers a ppeared to have the final say in the ordering of new 

equipment for use for their subject, though this was usually done in 

consultation with other teachers of that subject. Some activities , though 

not extensive, were noted in the areas of "advice", "guidance" and 

II instruction". Advice was also observed being given to princip3.1 

teachers by non-nromoted colleagues . Very little direct supervis ion of 

teachers was noted, though principal teachers tended to overs ee the 

administrative a spects of certificate examinations and t eachers' progre sp 

with s yllabuses. 

Concerning indications about the . nature of the science departments 

from t he activities of the principal teachers , further points can be made 

about models 3-6. Elements of model J were a pparent in that principal 

teachers played some part in the communication s tructure of their schools , 

relaying messages from the school ma nagement to their colleagues . How-

ever, with the file at Stoddard ( s ee p .19J ) and the frequent s taff 

gatherings at Cubberly and Sutcliffe, much of the communication was 

direct to individual teachers . Secondly, t here ca n be further ellabora-

tion of model 4, with principal tea chers being consulted on adminis trative 

arrangements and implementing those arrangements . This refers to a spects 
I 

such a s the assignment of pupils to subjects and teachers to classes, and 
, 

ensuring that examination marks were submitted by a given date. Regard-

ing model 5, within the 'sub-contracted' areas it a ppeared that 

principal teachers ' s et the tasks ' of others in their subject s pecia lism 

to s ome degree by such matters a s making final decis ions on equipment 

purchas es and showing concern that time schedules were maintained in 

certificate classes . With logistics (model 6) the main concern of most 

principal teachers seemed to be to have what they judged to be the more 
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important items of 'their' equipment (that i s , equipment pertaining to 

their subject and purchased with 'their' vot e ) close at hand,thus to be 
\ 

able to overs ee its use. 

ActivitieR of Ass i stant Principal Teachers 

It has been noted that all three case study schools were in the 

same region and that it was a practice in the region to designate 
! 

assi stant princips. l teachers either as} being "res ponsible" for firs t 

cycle (integrated science ) or second cycle (non-certificate science )l. 

In this section the re searcher will outline the data collected about the 

six assistant principal teachers in the study, presenting first, informa-

tion on the assistant principal teachers for first cycle. 

Assistant principal teachers of first cycle. It appeared to the 

researcher that a comment made by pt p(CUB ) was quite a ppro priate. He 

stated that "Integrated science is so routinized that it could look after 

itself". This a ppeared to be true of all three schools , there were sets 

of worksheets for each section of the course and technicians had lis t s of 

equipment for each worksheet. At Cubberly and Stoddard kits were made 

up for each worksheet and delivered as requested; at Sutcliffe kits were 

not made up, but teachers s pecified their requirements in the same way 

merely by giving a worksheet number. The activities of the ass i stant 

principal teacher at each of the schools was mainly concerned, at the 

time of the study, with the general administration required to kee p the 

routine going. Worksheets were of a cyclostyled type at each school 

so the a ptf's ensured that the stock was maintained. At stoddard and 

Cubberly they constructed a s sessment tests and informed teachers when 

examinations would be held (at Sutcliffe each teacher had to set his own 

test ) . After the examinations had taken place, they collected examination 

lIn the Staff Handbook at Stoddard aptf(c ) and apt s ( p) were listed as 
ass i s tant principal teachers of chemistry and physics respectively. 
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marks 'from each teacher. Towards the end of the school year they made 

list s of new equipment to be purchased according to the sum assigned to 

integrated ' science by the principal teachers (or the Faculty meeting at 

Cubberly ) . a ptf(c )(Stoddard ) reported that he was less active in his 

assistant princi!Rl teacher ca:racity at the time of the study since he 

was teaching s ixth year studies for the first time ( see "induction" in 

the next chapter ) . He, and other science teachers, expressed t ,he view 

that worksheets and section test s needed ammending, but he was letting 
, 

things "tick over". a ptf(c )(STO ) re ported that he had to smooth out 

difficulties between the staff and technicians over integrated science 

equipment. a ptf(c )(STO j commented on his lack of power and contrasted 

his task of having to deal with all thirteen science teachers (some of 

whom "outranked" him ) with that of a principal teacher who had to deal 

with perhaps only four persons (this a ppeared to the researcher to be 

largely with resI~ct to getting others to comply with requests and 

per suading principal teachers to permit the use of their subject 

resources ) . ptc(STO ) mentioned that he would have liked to have s een 

aptf(c ) taking initiative with regard to planning use of the proposed 

new laboratory. 

It seemed to the researcher that a ptf( p) (CUB ) was the most active 

of the three assi .. tant princi:p3.1 teachers for first cycle at the time 

of the study and he was the only science teacher in all three schools who 

was noted,at various times , to interact individually and face-to-face with 

every other science teacher in his school. As compared with the two 

other assistant rincipal teachers for firs t cycle aptf( p) (CUB ) seemed 

to be more involved with timetabling for integrated science, with the 

allocation of new Sl and S2 pupils to classes, with the r e-writing .of 

worksheets and with organizing a . :three-day "team teaching" event. With 

the greater use of films at Cubberly, aptf( p) was involved with the ordering 
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a nd showing of films to groups of integrated science classes . The 

researcher also noted tha t a pt f ( l)) (CUB ) was a pproached by " .. 1"5 , pt c and 

b2 for advice on teaching physicO' a. spect:" of the integrated science 

programme. It was noted that aptf(p ) did not mention a lack of pm.,er, 

as c id a ptf(STO) and was even observed to admonish a principal teacher 

(Ptc ) for not complying to a memorandum sent round by aptf( p j . Two 

principal teachers ( ptc and ptb ) showed concern for control over 

components of integrated science that they identified as being ]:art of 

their subject, and both expressed a preference for reducing the amount 

of integrated science to one year at a maximum1 • pt p lamented that 

a ptf( p) was not available to assist more with the administration of the 

physics courses. pt p indicated that he felt a ptf( p j could spe nd his 

time more efficiently and he was not " pulling his weight" and a ptf( p) 

referred to his own "s lackness" and said that due to time constraints 
\ 

his duties in a post of res _ons ibility made his teaching less efficient. 

a ptf(c )(SUT ) , like his counterpart at Stoddard, said that he had 

"done more in previouf= years" and had "tended to push back things for 

another year while s tudying'. He had day-release at the time of the study 

to pre.pare for a profess ional chemistry examination. 

The only communications observed between a ptf(c )(SUT ) and other 

science teachers with regard to integrated science, were to collect 

examination marks and to arrange a late examination sitting for :pupils 

who had been absent for the original one. aptf(c )'s general comment was 

again one on his power relative to the principal teachers and the school 

"management" "I should be left to get on with it". It a ppeared to the 

researcher that this was largely with respect to the "team-teaching" or 

"open plan" changes l-lhich were initiated by the inspectors through the 

I ptb tried to introduce this idea at the Faculty meeting but it was 
blocked by p4(ar ) . 
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rector and executed by the principal teachers without any a uparent 

input by a . tf( c ) . 

Assistant principal teachers of second cycle. As with assistant 

principal teachers of first cycle, there were similarities between the 

three assistant princi pal teachers with respons ibility for s econd cycle 

in terms of activities that they carried out. Firstly, all three a pt s 's 

had information stored in filing cabinets which was available to other 

science teachers. This information took the form of ideas about topics 

that could be undertaken with non-certificate classes. · apts( p) (STO ) 

had notes of many such topics and he indicated as one of his main tasks 

"to ensure that all information is readily available if peo ple ask". 

Teachers were free to select material from his file as there was no set 

course, and a vt s ( p) was praised in comments to the researcher for his 

"great job in getting courses together" (c4( ptg ) ~ . a pts(c )(CUB ) also 

had a variety of course material available but he also supplied a "scheme" 

for third year non-certificate science \'lhich teachers could follow, though 

this was not compulsory. Some ideas were available at Sutcliffe but les s 

than at either of the other two schools. The second activity common to 

all three a ssistant principal teachers of second cycle was the pre paration 

of lists of materials to be ordered. 

There were certain activities that were unique to one or other of 

the assistant ~rincipal teachers for s econd cycle. apts( p )(STO ) was 

on a Regional "working rarty" which was compiling non-certificate course 

material. a pts( p)(STO ) reported that he had tried to obtain feedback 

from hh'. colleagues on non-certificate materials that they had used but 

had been relatively unsuccessful. "Everybody to a certain extent lets 

things hang on" (a pt s ( p ) (S'ID ». a.:pt s ( c ) ( CUB ) had invited (he stre ssed 

that there was an invitation rather than an ins truction ; other science 
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teachers to meet to decide an a pproach to be adopted with non-certificate 

science and some t eachers had responded to this . The result was the 

scheme mentioned previously. a pt s ( p) (SU'r ) did not undertake any 

~rticularly unique activity on his own account but he was assigned to 

teach twenty two periods of non-certificate science (this re pre sented 

thirty per cent of the total non-certificate science periods in the 

school with cJ having the next highes t amount: eleven periods ) . This 

was not s een by teachers a s im:plying that a pts( p) had any greater 

expertise in teaching non-certificate pupils than other teachers. 

As with principal teachers , a part from allowances, no s pecial 

cons iderations were observed for assis tant principal teachers and they 

were not perceived by the researcher to be generally differentiated from 

ass i stant teachers in terms of interruptions , uunctuality or efficiency. 

Although a ptf( p) (CUB ) was recorded a s giving advice on ohys ics to other 

teachers on several occasions (including to ptc ; , it was noted by the 

researcher that there were no indications of a ssistant principal teachers 

being concerned with such a s pects a s theoretical considerations of 

integrating the sciences or of the s pecial needs of non-certificate 

pupils. 

Having considered activities and differentiatio~ s ome general 

comments made in the three schools will be added. The type of comment 

that arose was common to all three schools and it concerned the lack of 

" support" ( pJ, STO ) from ass i s tant principal teachers . c4( S'IO ) said 

that he would expect that a ptf(c ) or a pt s ( p) would be "someone to go to 

if there were problems" a s did ptb(CUB ) . ptb( STO ) felt that an ideal 

s ituation would have been one in which the a ssistant principal teachers 

themselves found out "what was neces sary for the three subjects" 

developed their own knowledge on topics and des igned courses. Similar 

remarks vlere made by teachers at Sutcliffe. 



- 261 -

Summary. The general activities of the assi st ant princi~l 

teachers have been described. Their main a r eas of activity in the case 

of integrated science a?pear ed to be to carry out those tasks required 

for the continuation of the programme in an established form. These 

activities were mainly logistical. Thus , for example, a series of 

work~heets was being used in each school and the a ptf ensured that work-

sheets were available when required. a . tf( p) (CUB:· \-Tas somewhat more 

active than his counterparts , but . till within a s imilar programme 

frame1wrk. The main activity of ass i c,tant princip3.1 teachers for second 

cycle a ppeared to be to have ideas available, though a pt s (c )(CUB ) had 

also drawn up a cours e outline to be us ed in the subs equent year. All 

assistant princi pal teachers collected examination marks and pre pared 

lists of equipment to be urchased . T1'10 other general features were 

noted: a ssis tant princiual teachers did not appear to be s~ecialists in 

their area of responsibilityl and they appeared to act in a support 

capacity (some teachers complained that this support was not a s great a s 

they would have liked ) rather than having any form of power with regard 

to that area. 

The School Technicians at the Three Case Study Schools 

There were persons at each of the three case study schools with 

the designation "school technician". At Stoddard there were four such 

per sons (all female ) , one called the "senior" technician, two "main grade" 

technicians (having the qualifications of a "senior" technician but not 

the "status" ( ptc ») and one "trainee". Two of the technicians were 

s tudying for further qualifications and were each granted one day' s release 

from duties (different days) when they attended the local technical college. 

IThis i s also cons i stent with the f inding noted on 1' .241 that a rart 
from two exceptions the group o~ ?cience teachers did not appear to 
contain s 'pecia1ist s who were used to optimize the teachers ' work. 
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At Cubberly there Here three technicians (all male ) , one " senior" and tHO 

tttrainees". Each of the three Has absent on one (different ) day per Heek 

to attend the technical college. At sutcliffe there Here tHO trainees 

(one male and one female ) ; a "senior" technician Has a~Dpointed after the 

observation period. Both were granted day release on different days to 

attend the collegel • 

The change from " laboratory" technicians (officially providing 

service only to science teachers ) to " s chool" technicians (being available 

to all teachers in the school; for example, to help with audio-visual 

materials) had come about reportedly as a result of Regional policy just 

over a year before the study commenced. At Stoddard and s utcliffe it 

was re ported to the researcher tha t the amount of assistance reques t ed by 

non-science teachers was not extens ive; at Cubberly one technician per 

day was a s signed to the technical department in the time between morning 

break and lunch and the senior technician had to issue and receive audio 

visual equipment, daily, from a store above the school auditorium after 

the 'audio-visual" technician had retired and had not been repl aced2 • 

Teachers reported a beneficial s pin-off to science in that technicians 

working in the technical department could utilize machinery to per f orm 

tasks in equipment construction though as reported els ewhere, such 

activities were not extens ive. In all three schools the technicians ' 

~ was adjacent to science laboratories , and in all three schools it 

was re ported that although the technicians were officially ultimately 

respons ible to the Rector, in practice day-to-day problems and decis ions 

regarding technicians . devolyed on to the principal teachers of science, 

and it has been noted that at Stoddard and Cubberly part of the science 

vote was allocated to the purchas e of technicians ' s upplies . 

I Some doubts were expressec by technicians and teachers about the 
relevance of the college courses . 

2Cubberly was the only one of the three schools , a l so, where there 
was a regular system of assigning technicians to a particular subject 
de rartment on a rota basis . 
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The basic task of technicians at all three schools a ppeared to be 

that of supplying equipment for individual les sons . Since the majority 

of phys ics , chemistry and biology les sons took place in laboratories that 

were already sup:::>lied with basic equipment for the r espective subject~ 

then the equipment tha t had to be supplied was more often for Sl and 

S2 integrated science. There was a procedure common to all three schools , 

in that science teachers s ubmitted written requests , on a form specially 

duplicated for that purpose, for specific materials to be placed in a 

given laboratory for a particular lesson. It a ppeared to the researcher 

that little more \,las involved in supplying what teachers had specified , 

than gathering materials from one or more sources and trans porting them 

to the s ite. The materials were usually pl a ced in one particular s pot 

in a laboratory, near the door or on the teacher' s bench, and having used 

the materials the teacher usually saw to it that the set of materials was 

placed back in the same s pot, and technicians would collect the materials 

from there later. 

The nature of integrated science, and the fact that it was carried 

out in all laboratories in each school necessitated the continual 

movement of quantities of a pparatus , s ince the latter were in limited 

supply. Sometimes , with many teachers teaching the same unit at the 

~~me time to classes that were s cheduled at the same time, equi pment 

was moved from class to class within a lesson period. Alternatively, 

the equipment was delivered to the firs t teacher to reque s t it so that 

the person submitting the later "requis ition s lip" could find himself 

having to switch to some other topic. Technicians noted that they had 

to acce pt that "kits" might be returned incomplete, breakages might not 

be re ported and deficiencies in "kits" might not be indicated. It was 

mainly the two trainee technicians at Cubberly that reacted at all to 

the basic task of delivering equipment, seeing themselves as "porters" 
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and "glorified messengers", and teachers at this school also recognis ed 

this feature. For example, b4 (dubberly ) : "They are used for fetching 

and carrying of equipment instead of building new pieces of apparatus". 

The s econd major task of the technicians a ppeared, to the re searcher, 

to be that of dealing with teachers ' needs for materials during the 

teaching day. The re s earcher noted all encounters observed between 

teachers and technicians , and by far the majority of the se concerned 

obtaining or locating pieces of equipment. On days when the r esearcher 

accompanied technicians he tended to remain in the technicians ' room 

and noted that there tended to be in the region of twenty such requests 

in a day, often via pupil messengers. More is said on this matter in 

the next chapter. 

The following further activities were observed being performed 

by one or more of the school technicians in one or more of the three 

schools or were reported as having been performed during the observation 

period : 

(a ) Preparation of distilled water and of stock solutions and 
reagents . 

(b) Sterilization of a pparatus and the pre r:aration of agar pl a te s . 

(c) Care of animals and plants . 

(d ) Cleaning badly soiled glassware. 

(e ) Carrying out minor re pairs to equipment and s imple maintenance 
on audio-visual equipment. (The Region provided a service at 
the local teachers' centre for more difficult repairs .) 

(f ) Construction of s imple items of laboratory a pparatus ; for 
example, wooden s tands for pulleys ( Stoddard ) and circuit 
boards and bulb holders (Cubberly ) . 

(g ) Simple glas sworking. 

(h ) Making pe tty cash urcha ses . 

( . \ 1 ) ~:re pa.ring orders for the purchas ing of new equipment (this Has 
carried out at Stoddard and Cubberly, but only by the senior 
technicians ) . 
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There wa s quite an extens ive use of films at Cubber ly and the senior 

technician, a.fter selection of films by teacher s , completed the 

administrative paper work required for ordering the films . He received 

films (in his name ) and informed teachers and fina lly ensured that the 

used films were returned. Senior technicians at Stoddard and Cubberly 

also deployed the other technicians and instructed them to carry out 

certain activities. Only one instance was noted of technicians attending 

a science staff meeting (at Sutcliffe on the organization of the open 

plan laboratory ) • 

. There were a number of activities tha t technicians were not 

observed to carry out such a s setting up a nd t esting demonstration 

experiments , devis ing new ex periments , and a ssi s ting in the preparation 

of a udio visual a i ds . Hith regard to the s etting up of demonstration 

experiments , teachers s ta t.ed tha t they usually preferred to do t his 

themselves r a ther tha n asking a t echnicia n. The compet ence of t he 

technicia ns , and even their knowledge of t he names of some items of 

equipment, were cited a s reasons for this preference. I t seemed to the 

resea rcher, and wa s confirmed by teachers , that it was not cons i der ed 

worthwhile to spend time training the t echnicians to per f or m such 

tasks . The technicians at Sutcliff e had r efused to undertake r eprogr a phic 

work, particularly stapling of worksheets , saying that it was agains t 

union rule s . Although the technicians at Stoddard agreed that it was 

"not strictly m rt of the school technicians ' role", they performed 

this activity "as a favour". The technicians at Cubberly also stapled 

worksheets , it a pr,eared t o the observer, rather reluctantly. It seemed 

to the res earcher to be commonly accepted by tea chers in a ll three 

schools tha t it wa s ££i part of the technicians ' dutie s to keep l abora

tory benches and shelves tidy. This was s omething that teachers did , 

or organized , themse lves . Des pite noting that there were a number of 
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activities not undertaken by technicians, the researcher observed that 

on days when technicians were target persons all appeared to be fully 

engaged in activity throughout the dayl. 

Concluding this brief section on the school technicians in the 

light of the possible models given at the beginning of the chapter, two 

main points have been noted and are common to all three schools. Firstly, 

officially they were supposed to serve all teachers in the school, 

although the recent history of their duties, the location of their room, 

their courses when on day release (mainly science theory) and the 

relative needs of science and non-science teachers meant that in 

practice they were attached to and served the science teachers. However, 

their activities seemed to centre around delivering items of integrated 

science equipment, carrying out minor preparation and, repairs, and 

carrying out minor administration. Part of their responsibility for 

delivering and repairing items involved being on hand to respond to 

urgent r equests. The researcher inferred that school technicians were 

mainly concerned with expediting logistic arrangements. 

Summary 

Three questions were posed on p.2l5 : 

1. Did the term 'science department' in the three case study 
schools merely indicate a collection of persons or a location? 

2. If not merely a collection or location, what appeared to be the 
function of the " science department' with respect to the school 
management? 

lother persons attached to the case study schools were of assistance 
to science teachers. At Stoddard a full-time reprographic assistant was 
available. At Cubberly office staff assisted on occasions with work
sheets after costs had prevented their further printing at ~ a local multi
media centre. At Sutcliffe reprographic assistance was also available 
and there was a part-time audio-visual technician who ordered films and 
recorded television programmes. 



- 267 -

3. If not merely a collection or location, what appeared to be 
the nature of the 'science department' in terms of relation
ships between and functions of individuals? 

In order to consider these questions, descriptions have been given of the 

science facilities, the group of science teachers, and the activities 

of promoted science teachers and school technicians. 

In all three schools it appeared that in referring to th~ 'science 

department' teachers were signifying more than merely a location or 

a collection of persons. Although particular rooms were allocated for 

use as science teaching rooms, the researcher noted that the positioning 

of these rooms, in most cases on access corridors used to get to other 

parts of the school, prevented distinct areas being demarcated as 'science' 

areas. Neither were there labels to indicate that one was entering such 

an area. These observations also seemed to pertain to separate science 

subjects. While it was evident that, at least on paper, the 'science' 

department was a collection of teachers, it seemed that there was some-

thing beyond this collection; that is, that the collection had some 

social structure,engaged in some corporate action~or was perceived to . 

have some usefulness. Therefore, whereas the science department 

included definite locations and a certain group of teachers, a concep-

tualization of departments solely in terms of model 1 or model 2 was 

rejected. 

Considering the second question, the functions of the science 

department with respect to the school management, ·there were observed 

instances of communications being given to principal teachers for 

passing on to colleagues of the same subject. From this it was inferred 

that the science department was part of the communications framework in 

each school, with the principal. teachers being links in the communication 

chain (p4(ar) was an additional link between the principal teachers and 
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the school management at Cubberly). However, it was observed that 

communications were quite frequently given to teachers individually, 

and the researcher could detect no pattern that differentiated items 

passed on through principal teachers and those given in staff gatherings 

or through the filing cabinet at Stoddard. The researcher assumed the 

choice of medium to be one of convenience: if a staff gathering was 

being held for some purposes then notices -might be given at th~t time, 

similarly, if there happened to be a scheduled meeting of principal 

teachers (or a Faculty meeting at Cubberly) then, again, this might be 

a time when notices were given. If a communication had to be given at 

some other time then a note might be sent to principal teachers or to 

individuals. The researcher's inference with regard to model 3 was that 

there was evidence for viewing the science department as part of the 

communications framework in each of the schools, but with the 

qualifications mentioned. 

The functions of the science department with respect to the school 

management have also been considered in the light of their being part of 

an administrative framework through which organizational constraints were 

imposed. Various examples were given in Chapter 6 and repeated in this 

chapter, of ways in which the school managements appeared to apply 

organizational constraints. These were on matters such as pupil grouping, 

the emphasis placed on examination results, and the time allocated to 

various subjects. Thus, it was considered that there was evidence to 

support model 4, with principal teachers being observed to play some part 

in effecting the organizational conditions set by t he school managements. 

Although the researcher did not pursue th~s matter wit h senior school 

staff, it would appear that the departmental framework was a convenient -

one for such matters as the all~cation of funds and time, though at . 

Sutcliffe and Stoddard 'science' seemed to be perceived as a block rather 
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than each science subject department being considered as a separate 

entity, and at Cubberly mathematics was included as well, with t he 

Facult y being a basic administrative grouping for some functions. 

I t l-TaS specifically stated at Stoddard that all matters pertaining 

t o science teaChing t hat did not have school-wide implications (t hat is 

ot her than such aspects as time tabling , pupil options and othe~ 

administrative arrangements) were almost ent irely in the hands of the 

science teachers. At Cubberly the arrangement was slightly different in 

t hat the Faculty system operated; however, it has been noted that to a 

large extent the Faculty meeting was part of the school communications 

and administrative structure and apart from deciding on annual vote 

allocations the Faculty meeting did not, in meetings attended by the 

researcher, undertake activities which made the researcher modify his 

view that science teaching was 'sub-contracted' t o the science teachers. 

At Sutcliffe this delegation applied to a lesser extent because of some 

of the actions of the Rector, but there was still a major degree of 

'sub-contraction'. In each of the schools, t he delegation was within 

such constraints as to ensure that school requirements were implemented 

with respect t o science (see the previous p:tragraph). ' 

In describing the activities of the principal teachers of science 

it was noted that they carried out some tasks which were not carried out 

by non-promoted teachers, but which, for the most p:trt were concerned with 

such matters as prep:tring final lists of new equipment, allocating teachers 

to classes and 'policing ' the use of equipment purchased for their 

subject. Although t hey seemed to 'set' t asks t~ some degree, princip:tl 

t eachers did not perceive themselves as 'directing' the work of their 

colleagues beyond the expectatiop t hat a time schedule be adhered to. 

The assistant principal teachers not ed their own lack of "power" wit h 
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regard to their areas of responsibility. 

Promoted science teachers held no monopoly on the giving of advice 

and assistance, in fact they were also observed to receive assistance 

from assistant~acher colleagues. It was noted, though, that day-to-day 

cooperation between teachers was limited, though there was some corporate 

action through departmental meetings, especially the writing o~ biology 

guides at Cubberly. Occasions v-There teachers did .!!2.i carry out certain 

tasks could be perceived as a lack of empathy for their colleagues. As 

well as limited cooperation, there was also limited specialism among the 

groups of science teachers. 

As will be noted in the next chapter, for much of the time during 

a school day, teachers were separated from their colleagues and their 

main requirement seemed to be to have on hand the teaching materials 

needed for their science teaching. The work of the school technicians 

in each of the three schools revolved very much around moving materials 

from place, to place. 'The discussion on matters pertaining to equipment 

was one of the two major 'science-teaching related matters at departmental 

meetings (the other being examinations). Teaching-material storage and 

availability also constituted a part of the activities of promoted science 

teachers. There would seem to be indications that the science department's 

functions included being a supportive substructure for logistics, with 

materials being supplied to each teacher to use as he or she required. 

'There are indications, then, in the case study schools that the 

nature of the science department encompassed aspects of each of the , 

models as set out on pp.214 and 215. The 'typical' science department 

in the three schools therefore ~onsisted of a group of persons who tended 

to have more, but not exclusive, contact with each other than with other 
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teachers in the school (and further, more contact with others of the 

same science specialism than those of other specialisms), and who worked 

in relatively circumscribed locations. The locations that were used for 

science teaChing were almost exclusively used for that purpose and were 

dist~nguishable from other locations by their furniture and fittings, 

but not otherwise demarcated. ~ of the communications within the 

schools were distributed utilizing the whole group or subject groups of 

science teachers with the principal teachers being links in the 

communication chain and ~ organizational constraipts were imposed 

apparently utilizing the science department as part of the administrative 

framework. There was sub-contraction of all aspects beyond the organi

zational constraints (though it should be noted, since it was not raised 

in the chapter, that this was also within the wider framework of public 

examinations, syllabuses and other constraints). The sub-contraction 

appeared to take place virtually independently of other non-science 

departments in the schools. With sub-contracted tasks there was some 

control by principal teachers, but on the whole, individual teachers 

seemed to work independently except where they needed . to seek assistance 

from colleagues concerning equipment or advice or where the administrative 

arrangements or the methodology compelled them to work together. Finally, 

it seemed that logistic arrangements characterized some of the function

ing of science departments in the three schools, with assistant principal 

teachers (apart from their teaching function) and school technicians being 

very much concerned with the availability of resources. 

Some implications of these tentative findings are developed in 

Chapter 9 and 10, meanwhile, there is one further descriptive and inter

pretative chapter on the day-to-day activities of science teachers. 

LU 



CHAPI'ER 8 

THE DAY-TO-DAY ACTIVITIES OF SCIENCE TEACHERS 

Having provided a description of the general features of the three 

case study schools, of science teachers' perceptions of important aspects 

of the environment outside their schools, ' and of the nature of , science 

departments, the third of the three descriptive and interpretative 

chapters is focussed on the science teachers" own activities. There 

is no attempt to construct what might be termed a 'typical' teacher's 

day, instead the aim is to provide a description of the type of activities 

of which typical days might be composed. 

In observing teachers during their day-to-day activities the 

researcher again sought to articulate a focussing framework. It was 

immediately apparent that teachers perceived their time to fall into 

three types 'of 'slot'. During the school day classes were either in 

session or not. When classes were in session the individual teacher 

was either scheduled to be with a class (this is called 'teaching time' ) 

or not so scheduled« 'non-teaching time'). The third 'slot' occurred 

when classes were not in session - such periods were 'morning breaks' 

and 'lunch breaks'. The researcher was bi.sically looking for patterns 

in time use within these three areas, and for patterns in teachers' 

concerns about their activities. He surmised that lesson preparation 

might take up much of the teachers' 'non-teaching time', and even time 

when classes were not in session. He also expected that promoted 

science teachers' activities during non-teaching time might be different 

in comparison with non-promoted teachers (some indications of this have 

been given in the previo~s chapter). As far as 'teaching time'was 

concerned the researchers' main concern was to identify intrusions of ' 
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contextual features as raised by teachers. All of these were initial 

ideas, the researcher remained open to phenomena that had not been 

expected. At the outset details were sought on time structuring. 

Further Details on Time Structuringl 

General -features of the time structure were given in Chapter 6 and 

it is now proposed to provide more details of the science timetables of 

the three schools. For a major part of the school year (that is, apart 

from periods of two to three weeks duration when examinations were 

taking place) the teachers' activities were structured in weekly cycles 

and it is these that will be the focus here2• Stoddard school had one 

timetable throughout the observation period; Cubber1y had three versions 

that differed slightly, the second one of these .will be used. since .. 

it was followed for the longest period of time; Sutcliffe had two time-

tables that differed more markedly and the main details will be drawn 

from the first of these, with major differences between the first and 

the second being noted3• 

In Tables 9,10 a.nd 11 the distribution of each type of class among 

the various science teachers is shown. From the Tables itccan be seen 

~t all teachers were scheduled to teach some integrated science, and, 

except for "p"5 (a temporary teacher), all teachers were scheduled to 

teach ordinary-grade science in their own specialism. The number of 

periods of non-certificate science varied among the three schools 

(Stoddard 28; Cubberly )8 ;and Sutcliffe 74 periods). At Stoddard this was 

1The ways in which timetables were constructed have been noted in 
the previous chapter, when considering the activities of Principal Teach
ers. 

2aptf(c)(STO) said there were "only two months in this job when 
things are relatively easy, May and June, and even the1:} you've got to be 
thinking about wha. t you're going to do next year". 

3The researcher noted that -at Stoddard and Cubberly each teacher 
had a personal copy of the timetable for 'a11 science classes. At Sutcliffe 
only the researcher had such a timetable . which he had constructed himself. 
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TABIE 9 

DISTRIBUTION OF TYPE OF CLASS 
AIDNG 'TEACHERS (No of PERIODS ): STODDARD 

SlS2 S)s4 S)S4S5 S5s6 s6 
Teacher Integrated Non- O-Grade H-Grade SYS 

Science Certificate Certificate Certificate Certificate 

ptc 4 4 12 11 1 
aptf(c) 16 2 12 4 
C)~p~~ 12 12 6 1 
c4 p~ 12 12 6 2 
c5 lOb 4 12 6 2 
ptp 2a 16 6 6 
apts(p) 6b 8 8 6 4 
p) 12 4 12 6 
FI- 12 16 6 
p5(ar) 1()9. 2 8 
ptb 8 8 9 6 
b2 5c 4 10 10 ) 
b) 15c 18 2 

Total 124 28 156 72 )1 

a, b, c indicate one shared class in each case. 

TABLE 10 

DISTRIBUTION OF TYPE OF CLASS 
AIDNG TEACHERS (No of PERIODS): CUBBERLY 

S182 S)s4 S)s4S5 S5S6 s6 
Teacher Integrated Non- O-Grade H-Grade SYS 

Science Certificate Certificate Certificate Certificate 

ptp 7b 2 1~ 7 
aptf( p) 9 ) 14 7 
"pitS 20 11 
FI-(ar) 5 2 1) 7 
pte l)b 1 10 7 apts (c) 11 4 11C 7 
c) 18 1 9c 7 
c4 16d 198-
005 19 2 14 
ptb lId ) 10 7 2 
b2 16 ) 10 7 b) 10 ) 11 7 
b4 15 ) 17 

Total 170 )8 153 42 2) 

a,b,c,d indicate one shared class in each case 
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TABIE 11 

DISTRIBUTION OF TYPE OF CLASS 
AMJNG TEACHERS (No of PERIODS): SUTCLIFFE 

(AFTER-EASTER DISTRIBUTION IS IN BRACKETS, IF DIFFERENT) 

SlS2 S3s4 S3S4s5 S5S6 
Integrated Non- O-Grade H-Grade 

s6 
SYS 

Science Certificate Certificate Certificate Certificate 

ptc (21) (14 ) 
7(6) aptf'(c)d 10 10' 4 

c3 
c:Jl 
ptp 
apts(p) 
p3 
po4 
ptb 
b2 
b3 
b4 

Total 

9B- 11 10 6 
12(15~ 5(7) 15(10) 4(2) (2) 
8a(6 ~. 9 5 3 
~ 22b 10 

14 5c 8 6 3 
14(18) 4(6) 15(10) 4(0) 
12 60 14 7 
20 2 15 
13 6c 17 
26 4 4 

144 74 127 36 13 

a, b, c, indicate one shared class in each case. 
d These were the only two Catholic teachers among the science 

teachers and each was assigned two periods of religious instruc
tion per week. 

shared by seven teachersJ at Cubberly by all but one teacher, with "p"5 

having eleven periods; and at Sutcliffe by all but two (ptc and aptf(c», 

where iilPts(P ) . had twenty two periods1• At Stoddard only p5(ar) did not 

teach either higher-grade or sixth year stUdies in his specialism. At 

Cubber1y "p"5, c4 and bc5, the least experienced teachers, did not teach 

higher or sixth year stUdies science. Although no periods in the latter 

are shown for b4 the higher and sixth year stUdies biology were actually 

rotated among the four biology teachers ,so that each taught particular 

topics in the courses. apts and ptc(CUB) also rotated the sixth year 

stUdies chemistry2. At Sutcliffe there was no sixth year studies biology 

and the higher grade biology was taught by the principal teacher. The 

physics higher and sixth year stUdies were shared between ptp and c3. 

1At Cubber1y there were fairly frequent changes in the distribution 
of non-certificate classes among· science teachers, reported by teachers 
as being a concern for equity among the group. 

2This rotation was the main cause for the series of timetables. 
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ptc, who arrived in the third term,a110wed the higher and sixth year 

studies chemistry to remain with the other three chemistry teachers. 

The researcher perceived that even with the stipulated 200 minutes 

of non-teaching time teachers saw each day as being tightly scheduled. 

Actually, this scheduling encompassed non-teaching time which was, for 

the most part, allocated in single or double period slots. The researcher 

introduced the term 'teacher day' to denote one day on the timetable for 

one teacher. For Stoddard there was a total of sixty five 'teacher days', 

of which thirteen involved a teacher being scheduled to teach for a full 

day1. Also at Stoddard, there were twenty 'teacher days' where there 

was ~ non-teaching period; seventeen of these were 'vulnerable' 

(another researcher term) for supervision duties,since the teachers con-

cerned had more than the minimum weekly number of non- teaching periods. 

At Cubberly there were also sixty five 'teacher days' and of these four

teen were complete tea,ching days, and twenty five single non-teaching 

period days (with two where the only non-teaching period was taken up by 

a scheduled meeting and thirteen where the period was 'vulnerable '2). At 

Sutcliffe there were fifty five 'teacher days' of which fourteen were 

complete teaching days on both timetables and twelve (later fourteen) 

were days where there was a single non-teaching period (in the first time

table one of those single non-teaching periods was taken regularly by a 

meeting and eight were 'vulnerable'J in the second timetable, three were 

taken by meetings and nine were 'vulnerable'). These details are 

summarized in Table 12. 

Ic5(STO) bemoaned his "worst" day where he taught for the full 
eight periods in three different laboratories at four different levels. 

2For example, aptf(p) (CUB) learned at 9.20 one teaching day that 
he would lose his only non-teaching period of the day as supervision. 



School 

STO 

CUB 

Sl1I' 

Total number 
of 

'teacher days' 

65 

65 

55 

TABLE 12 

NUMBER OF 'TEACHER DAYS' WITH 
ZERO AND ONE NON-TEACHING PERIOD 

No. of 'teacher 
days' with no non
teaching period 

13 

14 

14 
(14 ) 

'teacher days' 
with one non

teaching period 
taken up by a 

scheduled meeting 

2 

1 
(3) 

'teacher days' 
with one non

teaching period 
that was 

'vulnerable' 

17 

13 

8 
(9) 

'teacher days' 
with one non

teaching period 
tha. t was not 
'vulnerable' 

4 

10 

3 
(2 ) 

Total 'teacher 
days' with one or 
no non-teaching 

period 

34 52% 

39 6~ 

26 47% 
(28) 51% 

N 
-...J 
-...J 
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Seven teachers across the three schools had two consecutive days each 

week with no non-teaching period. 

Several teachers commented on either the lack of time for prepara-

tion or, in the case of promoted science teachers, for their other 

activities. It appeared to the researcher that "time" as used here by 

teachers only referred to official school time; for example, when bc5 

(Cubberly) said "we need more time for prep:Lration and for the rehearsal 

of experiments" this was interpreted as meaning more non-teaching time 

was desired in school hoursl • A feature of the timetable noted by the 

researcher was that no time was allowed for a transition between lessons 

and all lessons ended fairly abruptly including the last lesson of the 

day because of those pupils who had to board buses. Teachers at Stoddard 

who were scheduled for single periods of Sl integrated science at the · 

period immediately preceding the lunch break said that these periods were 

"rendered almost useless" because those pupils were allowed to leave 

early due to the difficulty of organizing lunch sittings in the dining 

hall. In all three schools the majority of science lessons were 

scheduled as double periods. Finally, some teachers mentioned the control 

by bells; for example pc4(SUT): "The bell rings at a certain time and 

when it does you have to be on stage performing .. 2. 

What has been said about time scheduling so far refers to daily and 

weekly schedules. Teachers also perceived themselves to be controlled by 

the longer-term factor, in relation to certificate classes, of the 

lLiving at some distance from the school and particip:Ltion in car 
pools were factors reported as causing teachers to , move sharply away after 
the last bell of the school day. ptb(STO) stated that it was almost inevit
able that prep:Lration and correction time ran over into the home. pJ(SUT) 
said that "people" were "too prone to shoot off" and bJ(SUT) also criticised 
this practice, especially hisprincip:Ll teacher for doing so. He referred 
to such people as "pumpkins" who disappeared at a certain hour. 

2ptc(SUT): "Once more unto the breach"; bJ(SUT): "Back to the chalk 
face" • 
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syllabus. As ptb(SUT) said, "You have just got to keep going, going to 

keep up with the syllabus", and ptc( CUB), "You have to control time with 

the certificate classes so you finishu • Teachers also raised this issue 

in relation to demands that they perceived on themselves from those 

outside the school. Thus ptb(CUB) said, "We've enough to do with 

teaching courses as they are, the pressure is so great". Also p4(ptg) 

(S'1'O): "We don't have time to organize courses and work out new ideas in 

school hours". The "pressure" to keep going was also felt somewhat in 

integrated science where teachers did not feel they could, for example, 

repeat an experiment the pupils enjoyed (pJ, STO) or embark on "heuristic 

approaches" which were "very time consuming" (ptp, CUB). Completion of 

the syllabus for integrated science was less Obligatory. pJ(SUT) lamented 

that "electricity sections seem to falloff the end" (they were sections 

seven and fourteen of a fourteen section, seven section a year programme, 

if taken in the order of Curriculum Paper Seven - S.E.D., 1969). Neverthe-

less, in integrated science there were deadlines, because of common 

examinations, at Stoddard and Cubber1y. 

Some general statements will be made about time structuring. 

Firstly, it."seemed to the researcher that teachers perceived time use to 

be characterized by a lack of flexibility, each school day was largely a 

series of pressing engagements. This tended to have certain implications: 

conversations tended to be relatively brief1 and only more immediate 

matters tended to be dealt with. Secondly, days appeared to be structured 

to the extent that teachers might probably set out in the morning with 

the knowledge that cer.tain things ought to happen. On the I other hand 

they were never certain of exactly how the day would be constituted; it 

~his also affected the amount of time the researcher had to react 
with target persons if the normal day was to be allowed to continue as 
nearly normal as possible. 
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has been noted, for example, that both non-teaching and teaching periods 

were sometimes 'lost' at short notice. Thirdly, teachers frequently 

commented on the lack of time, both in the short term and long term. To 

repeat, the researcher noted that "time" in such circumstances always 

referred to official school time, called by teachers "nine to four". The 

special conditions at Sutcliffe that were used by some teachers as a 

justification for being "9-4" have been described, but similar occurrences 

were also reported to exist at the other two schools. The following are 

a sample of responses on this aspect .: ptc (STO) said that, "We don't 

necessarily expect beyond 9-4" and b2(STO) that, "post school meetings 

are not popular; this tends to suggest people are not happy to use their 

own time". ptb( CUB) was unsure whether it was "fair" to expect people 

to stay beyond school hours but b4(CUB) was in no doubt that she should 

not "be asked to give up time"l. cS(sur) ventured that, "a lot of people 

are 9-4;this communicates to the pupils". Some qualifications should 

also be stated here, though. Whereas the researcher noted that the 

school car parks usually emptied quite quickly at the end of the official 

school day at the three schools, a number of teachers ~ involved in 

extra curricular activities, especially at Sutcliffe, and some teachers 

reported preparation activities away from the school which, of course, 

the researcher was not able to observe. 

The social gatherings in the third type of 'time' have been des-

cribed; these were normally times for relaxation. Mid-morning breaks 

were not normally used for science-teaching related activities; some 

preparation activities were carried out at lunch times. The main 

concern in the subsequent pages will be to seek patterns in the use of 

the other two types of time. 

~his teacher has been noted elsewhere as spending much time 
preparing at home earlier in her career. 
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Teachers' use of non-teaching time 

The term "non-teaching time" refers to those scheduled periods in 

the timetable where the science teacher was not assigned to be with one 

of the science classes that he regularly taught. The term for this time 

among the teachers themselves was "free period" or "free time". As was 

already noted, non-teaching time, like lesson time, was a 'slot' in the 

timetable and on the whole it appeared to the researcher that patterns of 

use of non-teaching time showed that science teachers could, within certain 

limits, use such time as they themselves decided. There were two types 

of events during those sections of the school year where regular teach-

ing was taking place tha t ~ control what the teacher did, or, it seemed 

to the researcher, at least sometimes controlled where the teacher was 

located. These were "supervismons" and "meetings". "Supervisions" were 

first mentioned in Chapter Six - those periods where a science teacher 

was asked to be with the class of a teacher who was absent from the 

school or othe~ise engaged. In such cases, particularly where a non

scienc,e class was being supervised, teachers reported that they could 

engage in activities of their own, but only involving paper work or 

reading unless, as somet'imes happened, they could take the class to their 

base laboratory. In all three schools, as has been described in detail 

previously, there were various scheduled meetings, fixed in most cases 

when teachers had non-teaching periods; even if teachers did not parti

cipate in discussions they did not attempt to engage in any other 

activity in those meetings attended by the researcher. Although teachers 

had to have at least five non-teaching periods (six at Sutcliffe), one of 

these could be taken up with a meeting. 

There appeared to be another limitation to what teachers could do 

in their non-teaching periods. Only at Stoddard could they leave the 

school with any facility, though teachers had to limit the length of 
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their absence to the non-teaching time. At the other two schools it was 

quite difficult to get permission to go outl • 

To the observer, there appeared to be patterns concerning where 

teachers were located during their non-teaching time in school. They 

seemed to keep to the narrow confines of the science 'territory' noted in 

Chapter 6. Then, for those that were assigned to a particular laboratory, 

non-teaching time could not be spent there if another teacher had a class. 

It was reported that it was no~ normal for another teacher to be in a 

classroom when a colleague was teaching2. The researcher noticed an 

apparent reluctance to commence a lesson if the teacher previously 

occupying the laboratory was still present. Thus if teachers had non-

teaching time and their laboratory was occupied they could not engage in 

laboratory-based activities such as setting up experiments. 

There was a restriction on the persons with whom a teacher might 

spend no~-teaching time. These could only be colleagues who had 

simUltaneous non-teaching time and who had not been asked to supervise 

or scheduled to attend a meeting. Where the teacher spent his or her 

non-teaching time also tended to affect with whom it was spent, since if 

science teachers regularly used locations that were away from another 

teacher who was simultaneously "free" then such persons were unlikely to 

come into contact unless one of them deliberately approached the other. 

At Stoddard two teachers reported that they often discussed the 

progress of their teaching (ptc and c3(ptg)); these were teachers with 

five mutual non-teaching per~ods who both ~d a desk in the same prepara

tion room. ptc(STO) and apts(STO) were also observed to spend a mutual 

Iptp(SUT) said that "by the time you explain to the boss what you 
want to go out for it's not worth it". 

2Except for "team teaching" lessons. 
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non-teaching period discussing events at a non-certificate science 

working party meeting on the previous evening. At Cubberly, subject 

related discussions were noted in non-teaching periods between ptc and cJ, 

and between ptp and c4 (who shared a certificate physics class) and at 

Sutcliffe ptp and pJ, who often encountered one another in the same 

laboratory, held such discussions. Thus, as far as observed use of non

teaching time was concerned, apart from these cases and scheduled 

meetings, science teachers were observed to perform science related 

activities in non-teaching periods individually. 

The activities noted by the researcher when sctence teachers 

decided themselves how to use their non-teaching time were as follows: 

(i) Laboratory maintenance. It was noted in Chapter 7 that 

school technicians did not have, as part of their duties, the tidying 

of laboratories, teachers reported that they had to do this themselves. 

Thus, the researcher noted occasions at all three schools where he 

accompanied science teachers, promoted and non-promoted alike, who spent 

whole non-teaching periods "tidying up" their laboratory. What they meant 

by this was that they collected up items of equipment that tended to 

'accumulate' around the laboratory during the course of teaching over a 

number of lessons. This was mainly equipment that was normally stored in 

the laboratory in question, rather than items from other sc'!&ence rooms. 

Teachers observed in this way were p4(STO), ptb(STO), b2(STO), ptp(CUB), 

ptc ( CUB) and pt p( SUT ). apts (sm) was observed to utilize a non-certifica te 

lesson for this purpose with the assistance of some of the pupils. 

(ii) Preparing teachers' guides. The biology teachers at Cubberly 

at the suggestion of ptb, were preparing teachers' guides for topics in 

the certificate biology courses~ Each teacher had agreed to prepare 

materials on certain topics and b2(CUB) and b4(CUB) were observed to work 
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on this during non-teaching time. No other activity of this nature was 

noted at this or the other schools during the study. 

(iii) Preparing for an imminent lesson. Examples were noted of 

teachers using non-teaching periods to prepare for subsequent lessons on 

a particular day. b4( CUB) drew a diagram on the blackboard to be copied 

by a non-certificate class, ptc (STO) prepared an overhead projector slide 

for a Higher Certificate class, b2(CUB) reviewed a filmstrip, and apts(p) 

(STO) and ptp(STO) set up appa:ra.tus for a remedial class 1 and certificate . 

physics class respectively. More. is said about lesson preparation below. 

(iv) Marking. In two non-teaching periods teachers were observed 

to mark pupil exercise books (c5 and b4 STO) and in two periods marking 

test papers (b4, CUB and ptb, STO). Teachers reported that marking was an 

activity often carried out at home outside school time. 

(v) Preparing equipment lists. Teachers at Stoddard were observed 

in non-teaching time making lists of equipment that they recommended 

should be purchased using the annual vote (pJ and p4). At the other 

schools this was an activity only observed being carried out by promoted 

science teachers, though colleagues were asked for their recommendation 

during departmental meetings or informally. 

There were some activities that only promoted science teachers 

were observed to undertake in non-teaching time. ptp (CUB) and ptp(SUT) 

were both seen to spend two periods filing documents. ptp and ptb(STO) 

were observed organizing a visit by pupils to a university, and ptc 

(STO) was seen making decisions about grades for chemistry pupils. 

~his last example concerned a special project at the end of the 
school year. 
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aptf(c)(STO) was also observed making decis~ons about examination grades 

for integrated science. 

Three categories of activity during non-teaching times noted by 

the researcher were adjudged by him to be comparatively unrelated to 

their science teaching ,activities. The first of these concerned work 

outside science teaching by the promoted guidance teachers (pJ(aptg) 

(CUB), cJ(ptg) and c4(ptg)(STO) and by the Assistant Rectors (p5(ar)STO 

andp4(ar)(CUB). It was reported by these teachers that much of their non-

teaching time was taken up with these 'other' activities. The .second 

concerned the pursuit of personal and private matters. The third will be 

called by the researcher 'relaxing'. This is where science teachers 

chatted with non-science teachers in the staff room over coffee, read 

newsp:!.pers or other matter, did crosswords, and so on. p4(ar) at 

Cubberly raised the question of use of non-teaching time in a Faoulty. 

meeting having observed two science teachers "slacking, doing a crossword 

in the staff room"; he recommended that the princiJ;Rl teachers concerned 

ensured that "teachers were kept busy"l. 

No teacher was observed to engage in experimentation that indicated 

he was doing scientific research of his own, but ptp(CUB) made full use 

of a minicomputer that was rotated among five schools in the region at 

times when it was in the school. 

lp4(ar)(CUB) expressed similar sentiments in interviews: "Some 
teachers take advantage and swing the lead, most do" and "what is' a 
dedicated teacher? I'm looking for twelve at the moment". ptc(STO), 
c4(ptg)(STO) and bJ(SUT) also commented on the involvement of teachers: 
"Young teachers in general don't have the same interest" (ptc); "There is 
not the quality of teachers there was three to four years ago" (04); "It 
is surprising how few people are really keen on teaching" (bJ) 
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To summarize, it seemed to the researcher that where non-teaching 

time was not lost to supervision or meeti~s, it tended to be spent by 

the teacher quite often in isolation. Science teaching related tasks 

formed the bulk of the activities during non-teaching time for non-

promoted teachers except when they had personal matters to attend to or 

'relaxed' with colleagues. The science teaching related tasks were 

mainly marking, tidying laboratories or last-minute preparatio~. 

Activities with a longer-term perspective were: preparing teachers' 

guides (only biology teachers at Cubberly) and ' preparing equipment lists. 

Promoted science teachers, including assistant rectors and those of 

guidance, spent much non-teaching time in non-science activities. 

Lesson Preparation 

Since lesson preparation was expected by the researcher to be a 

major activity during non-teaching time and this did not occur then it is 

important to consider how this was accomplished. It has been noted that 

the day-to-day life in school for teachers and pupils 'centred around 

set, and very inelastic, portions of time called "periods". If the 

teacher was no~ assigned to be with a group of pupils during one of these 

periods then it was called a "non-teaching" or "free" period. If th,ere 

was an assigned class and the teacher and pupils engaged in certain kinds 

of activities, then what took place during the portion of time (or two or 

more consecutive portions) was called a "lesson". It was reported by 

teachers that lessons were not spontaneous or isolated events, each lesson 
, 

formed part of a series so that each had some connection with previous 

ones (which the teacher !!!£. the pupils should have experienced) and with 

subsequent ones (of which only the teacher was likely to have cognizance). 

Leaving aside for the moment "shared" classes and "team teaching" (see 

belOW), the conducting of a lesaon was seen as the entire responsibility 

of the single teacher who was assigned to be with the pupils for that 
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lesson, and 'it was the teacher, rather ~ the pupils, that started 

with the intention that certain kinds of activities should take place. 

In order to try to ensure that those activities took place the teacher 

was likely to have engaged in certain other activities prior to that 

lesson and such activities were called by the teachers "preparation of 

lessons" I. 

It was stated by teachers that when at training college they were 

provided with a format for writing lesson "plans" or lesson "notes" and 

that they had been expected to write detailed "notes" using this format 

for individual lessons when on teaching practice. Such a format included 

lesson "objectives" (usually an indication of what would be achieved as 

a result of the lesson), content and sequencing of the activities, 

materials to be used, and so on. Teachers stated that this approach was 

not continued after completion of training and the researcher observed 

no "notes" of this kind being written or used by the science teachers in 

the case study schools. It was also stated by the teachers,and confirmed 
I 

by observations,that the format, even without actual writing, was not 

consciously followed in thinking about the les~on. It did not appear 

normal, to the researcher, for teachers to commence preparation by , 

thinking in terms of 'objectives'. Teachers approached on this matter 

confirmed that they did not think in this way. A comment byapts(p)(STO) 

appeared to the researcher to indicate that objectives were felt by him 

to be for some other purpose: "Objectives are all very impressive but 

not the sort of thing you can commit to memory very easily"~ p3(CUB) 

said that there was, "little time to think about objectives when you 

spend all day teaching". 

lor other similar terms such as: "preIQring of lessons", "lesson 
prep:!.ration" or very often just "preIQration. Occasionally the terms 
"planning" or "plan" were used. . 
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When asked what they considered to be an adequately prepared lesson 

the responses, on the whole, were in terms of lesson materials. For 

example, apts(STO) would have liked "everything on hand, everything 

ready", ptb (SUT) saw .as ideal preparation: "Apparatus that works"; and 

both bc5 and c4(CUB) would have liked to have tested apparatus before 

lessons in an ideal situation. apts(STO) and c3(CUB) also mentioned being 

able to "put out apparatus and sheets" ready for small groups ~n the 

class as a desired state of affairs that could not be achieved. One 

teacher did emphasise that "ideally you need to spend .~ lot of time 

thinking how you are going to teach each lesson" and added. that "really 

it is not possible to spend as much time as you like" (b4,CUB); and 

another: "Conscientious preparation of lessons doesn't happen all the 

time because of pressure of work" (p3, sur). Comments from teachers 

were interpreted by the researcher as indicating that they themselves 

did not feel that they were able to prepare lessons as thoroughly as they 

wanted. 

Having discussed the matter of lesson preparation in general 

terms, what activities ~ observed by the researcher? It appeared to 

him that with the laboratory and its contents, ' the pupils~ the span of 
., 

time, and the subject taken as given, the teacher's initial task seemed 

to be to select the main theme for the lesson (even this may have been 

a 'given' if it was something that 'naturally' followed a previous lesson). 

With the lesson th~me selected the ~ task appeared to be that of taking 
, 

steps to have appropriate materials available. Where materials were not 

available within the laboratory the teacher had to "requisition" them. 

This involved writing the required items, the date, the location of the 

lesson and its time on a specially duplicated form and giving it to the 

school technicians. This was kn~~ by the teachers as "putting a line in" 

to the technicians and was a task that was completed quite quickly.. The 
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najority of teachers in the thiee schools "put a line in" for one day's 

lessons a day or two in advance while a few (notably b2 and ptc(CUB) did 

so for a full week during the previous week, and some were noted for their 

tardiness (P,articularly ptp(CUB). At Cubberly and stoddard teachers also 

requested integrated science worksheets in this way; at Sutcliffe these 

had to be obtained directly from aptf(c).The phenomenon whereby, with the 

theme for the lesson chosen, the content and methodology seemed to fall 

into place, with the .obtaining of equipment then being the main task, is 

discussed below under the subheading "Induction"l. Also, when describing 

features of actual lessons, the occUrrence of such phenomena as teachers 

having to seek materials during lessons will be described. 

Before indicating some of the problems teachers mentioned in 

connection with lesson preparation, the general ways in which lessons 

were prepared for two special types of situation will be noted. Firstly, 

in all three schools there were classes that were assigned for the same 

subject to two ,?r, in one case, three different teachers2. These have 

been referred to in the sub-section on 'time' as "shared classes", a 

term in use among the teachers. At Stoddard three integrated science 

classes were "shared"; at Cubberly two integrated science classes, one 

certificate chemistry class and one certificate physics class; and at 

Sutcliffe one integrated science class and two non-certificate classes 

were ·'shared". In the case of all non-certificate classes the sharing 

teachers said that they worked independently of one another. With the 

integrated science classes the reportedly worksheet-based nature of the 

courses meant that the main task of the teacher responsible for the 

last lesson taught was to~indicate to the other teacher, or next teacher, 

the point reached on a worksheet or the last worksheet completed; the 

' Lrhis pattern also corresP9nds to the emphasis on logistics in 
the previous chapter. 

2See above pp. 274-275. 
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next teacher could then "put a line in". For the shared certificate , 

classes the teachers usually met briefly to discuss the point reached; 

and. for the physics class shared between pt p( CUB) and c4( CUB ) the former 

reported that he virtually instructed the latter what to do. The second 

special type of situation was where pairs of Sutcliffe teachers assigned 

to integrated science classes taught those classes together in the same 

room. 'I'his was referred to as "team teaching"l • . It was reported to the 

researcher that the teachers usually met briefly to discuss the lesson 

and one of them would requisition the equipment. Again the process was 

said to be facilitated by the worksheet-based nature of the course, and 

the researcher observed that the style of teaching in the "team" taught 

classes did not appear to differ significantly from that of individually 

taught classes. 

Several problems were mentioned by teachers in connection with 

lesson preparation. The problem raised most frequently was that of time, 

of which the following are examples: p4(S'l'O) said that he had no "free" 

periods on Mondays or Tuesdays, and hence "no prepuation time". ptb 

(SUI') said, "You start the year out of step with preparation because of 

form filling and the timetable not having settled down. Later, . correction 

of exams takes up too much time, so I'm not preparing lessons the way I 

should be pre:IlU'ing them". Also b4(CUB), "It's just not possible to spend 

as much time as you would like". To repeat once again, it appeared to the 

researcher that the "time" referred to in such statements was official 

school time, the time from the starting to the closing bell on any parti

cular dayZ. aptf at Sutcliffe confirmed this by stressing that certain 

aspects of preJ;Rration could only "be done" during the school day" ~ it 

Lrhere were one-off team teaching events at both Stoddard and 
Cubberly ·but the main concern here is with the situation as it took place 
week by week. 

2rhe belief of teachers that they were expected to work ~or an extra 
hour is noted, but this did not seem to be included in the t~rm "time" here. 
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was not possible to hold discussions with individuals outside school time, 

and it was not possible to work on apparatus or laboratories outside 

school (it also appeared to the researcher that "the school day" and 

being in the school building were somewhat synonymous). A phenomenon 

already mentioned at Sutcliffe was the detailed ruling on homewo~k. p3 

(SUT) saw this requirement as producing much extra marking of exercises 

that he did not feel were necessary,' again taking time that might be used 

for pre para tion. c4( CUB) also noted the problem of marking what were 

referred to as "ink exercises"l. There were indications that some of the 

problems with lesson preparation resided in the teachers themselves. For 

example, bc5(CUB) said, in connection with teachers having ,more time for 

lesson preIRration, Itbut they have got to want to do it", and aptf(c)( SUT) 

spoke of the difficulties of thinking ahead when one was Itmentally 

shattered" • ptb(STO) and others introduced the idea of too well prepared 

materials becoming permanent and hence stale to the teacher. 

'Induction' The extent of day-to-day lesson preIRration described above 

may look SIRrse to the reader and the impression may have been given by 

the researcher that the teachers entered in a rather unpreIRred state. 

Observed indications of apIRrent deficiencies in planning will arise in 

the section on teaching time, the main concern here is to note that 

there was an underlying level of preparedness that appeared to have been 
J 

built up, for all teachers except first-year probationers, in the years 

prior to the project. The researcher refers to this process as 

, induction' • 

Science teachers in all three schools perceived five seIRrate types 

of science teaching, namely, integrated science (Sl and S2), non-certifi~ 
J 

cate science (S3 and S4), Ordina;y Grade Certificate biology, chemistry 

lone teacher might meet more than 150 different pupi~s during the 
course of a week. 
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or physics (S3 and s4 and some S5 groups), Higher Certificate biology, 

chemistry and physics (S5 and some s6 pupils) and Sixth Year Studies 

Certificate Science in the three disciplines (s6 pupils)~ The process 

of 'induction' means the teaching, for the first time, of a full course 

in any of the certificate areas. This involved two years in the case 

of the ordinary grade, and one year in the case of Higher Grade and 

Sixth Year Studies. There were no fully laid out courses for non-

certificate science and special consideration will be given to this 

area later. Integrated science tended to be taught by following a set 

of worksheets and is also not considered to be part of the 'induction'. 

A completely \nducted' teacher will be considered as one that has gained 

experience of teaching all the certificate courses mentionedl • The 

teachers themselves referred to the experience of teaching a course as 

"coverage". It was reported that a first year teacher would probably 

be assigned at least to third and fourth year classes in ordinary grade 

certificate science in his subject (aprt from integrated and non

certificate classes). At the same stage the teacher might be assigned 

a full fifth year course and probably later still a sixth year studies 

course. Having some experience in Higher and/or Sixth year stUdies was 

perceived by teachers as an important criterion in promotion. 

For some teachers, 'induction' could be c9mpleted very rapidly, 

ptc(STO) reported having to teach full courses up to Sixth Year in his 

first year as a teacher, and he felt that it was, "ideal for new teachers 

to dabble at several levels if they can manage it". ptp(STO) also 

appreciated that he had been given "a chance with the sixths" because 

his former principal teacher "didn't mind taking the worst classes". 

For other teachers, experience of the higher levels might come much later 

or perhaps in some cases, not at all. ptb(SUT) remarked that it was his 

lIt would be more accurate to say 'self-inducted' since the teacher 
was assigned to a class and tl).en ~d to chart his or her Rwn ~ourse - ;t.his 
seems similar to what Lortie (1975) refers to as private • sink or swim • 
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role to see that certificate classes were taught as well as possible, 

for this reason he felt he had to take the higher level classes himself 

until such time as he knew the quality of his assistants. In all three 

case-study schools there were some teachers who were being assigned ~ 

of the sixth year studies programme. At Stoddard all science teachers 

were 'inducted' up to the Higher level and only p3 and p4 had E£ 

experience at Sixth Year level. At Cubberly all biology teach~rs were 

teaching ~ sixth year studies, ptc and apts(c) shared the sixth year 

studies chemistry,~y ptp in the other subject. c4 and bc5 had no 

experience of Highersl and "p"5 was a special case (being a biology 

teacher temporarily substituting for a physics teacher), all other 

teachers were teaching Highers, c) for the first time. At Sutcliffe ptc, 

aptf(c), ptp and ptb were fully 'inducted', though there was no sixth 

year studies biology at the time of the study, c) and apts were 'inducted' 

up to Higher level, c5 and p) were being partially inducted at Higher 

level and Sixth Year level, pc4 at Higher level and b2, b), b4 only at 

o grade. 

What did 'gaining the experience' or 'covering' a level involve by 

way of prep:Lration? The teachers that described this process were con-

sistent in stating that the first stage was the compilation of a set of 

notes in line with the syllabus topics. These notes would contain the 

basic science or 'theoretical' content with experiments "integratedlt into 

them (apts, CUB). ptc(CUB) felt that at this stage the teacher would be 

more interested in the subject than the pupils. Having achieved this 

set of notes a teacher was able to do that "wee bitty extralt (ptb, CUB), 

he or she could now become less concerned with Itsurvival" and more with 

"how to get it through in the best form" (ptc, CUB) or with putting "flesh 

lc5(CUB) felt that he would have to have at least Highers experience 
before "thinking of pushing for API'''. 
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on the bones" (ptp, CUB). The first stage, as with 'induction' on the 

whole, was self-directed by the individual concerned, though he or she 

could have sought advice from other teachersl • other than. the syllabus, 

teachers compiled their notes from text books, their own previous school 

or university notes and other book sources. It was stated by some 

teachers that this note making often kept just ahead of its use in class. 

Other things were taking place while this set of notes was being 

compiled. "p"5 thought that the teacher would have been building confi

dence with aplRratus, and pc4(sur) said that he was "becoming adept at 

picking up an idea and expanding on an idea". ptc(CUB) said that the 

new teacher might "pitch" at the wrong level, even at the university 

level" and b2(Sur) noted that "having done it you learn how much detail 

is appropriate". According to ptb(S'IO) a state was eventually reached 

where a teacher was able to teach to a certain exten~'off his head". 

b2(SUT), a probationer, noted the amount of time spent thinking about 

lessons to come or just passed, although he added that he thought this 

would "wear away over the years, I doubt whether the other .teachers 

spend quite so much time thinking about the . . kids or the lessons". 

'Induction' into each new level meant a peak in preparation time, 

but teachers felt that the greatest peak was "when you are just beginning" 

(aptf(p);!UB). The note-making and reading tended to be .done at weekends 

or in the evenings2 , though b4(SUT), for example, was observed to spend 

Iptb(Sur) said that he hoped a young teacher would go to his 
head of department for advice, at the same time he should not expect too 
much spoon-feeding. 

2For this reason such activities could only be reported to the 
researcher; for example, aptf(STO) reported working at weekends on 
sixth year, studies preparation, a new area for him. 
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a lunch break on this. Two teachers, c)(CUB) and aptf(STO), indicated 

that with limited time resources, preparation for Highers and Sixth Year 

studies, respectivel~ would take precedence over other areas, especially 

non-certificate science and integrated science. aptf(STO) also said, as 

has been noted, that for this reason his activities as assistant principal 

teacher for integrated science were also somewhat reduced in intensity. 

"When you've taught a bit of the syllabus once you don't need to spend 

so much time" (b4, CUB). 

There seemed, to the researcher, to be several factors controlling 

how rapidly a teacher would be inducted, apart from his or her own quali

fications and ability and whether the certificate level was one offered 

in that school. It was reported at Sutcliffe that there was a stipulation 

by the Rector that more-senior teachers should teach the Higher and Sixth 

Year classes. Whereas this appeared to be followed for biology, it was 

not followed in physics where p), a probationer, share~ Higher and Sixth 

Year with 'ptp (but it was pointed out to the researcher by apts(p) that 

this was because p) was an honours graduate and ptp an ordinary graduate). 

In the absence of a new principal teacher of chemistry, aptf(c) took most 

of the Sixth Year studies, the Highers were shared, this arrangement was 

not changed for the remainder of the school year when ptc came,even though 

changes were made in ordinary and higher grade classes. It was also indi

cated to the researcher that principal teachers themselves often had the 

major say. It was noted by the researcher, for example, that ptb(CUB) 

ensured that each biology teacher took part in Higher and Sixth year 

teaching, whereas ptp had sole responsibility for Sixth Year studies. c) 

(ptg)(STO) referred to ptc as "very fair" because he did not "take all the 

top classes". 
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Having described activities and reports by teachers concerning 

lesson preparation, the researcher will now describe phenomena that he 

observed during lesson time. 

Lesson Timel 

It was stated in the methodology chapter that although many 

schedules existed for classroom observation, the researcher wished to 

make no choice of what to observe before entry. In fact, the researcher 

expected to be less concerned with describing any particular aspect of 

the teaching process, such as areas of discourse, and more with eliciting 

phenomena, or regularly occurring features, that he could link with the 

context of science teaching or which were part of that context. Of the 

488 hours logged in the three case study schools, approximately one third 

involved teachers being scheduled to be in the classroom with pupils2. 

Actual teaching time was slightly less than this since it was rare for 

lessons to commence precisely on time. The description will. be in two 

parts: firstly, some general phenomena will be outlined; and secondly 

there will be brief references to the three main areas of science teach-

ing identified by teachers, integrated, non-certificate and certificate 

science. 

There are eight areas in which general phenomena are described: 

1. The practical nature of lessons. 

2. 1he successful outcome of experiments. 

3. Information about pupils. 

4. Teaching classes as collectives. 

lAll observed lessons took place within the school building. 
Teachers reported that it was rare for classes to be taken out for lessons, 
other than occasionally in the school grounds, because pupils had to be 
back in school for the next lesson on their timetable. 

2A number of scheduled lessons were lost. Six at Stoddard because 
of early closing of the school and thirty at Sutcliffe mainly because of 
a flood and a second set of preliminary examinations. 
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5. ' Lesson interruptions. 

6. Seeking equipment during lessons. 

7. Pupil responses in class. 

8. The evaluation of lessons. 

These areas are groupings made by the researcher after having collected 

observed phenomena and statements from teachers and classifying them into 

regularly occurring phenomena and regularly expressed teacher concerns. 

Before presenting details on each of the eight areas it is important 

to provide some justification for their selection. As already stated, 

the initial criterion was that the features were derived from regularly 

occurring events or from frequently expressed teacher concerns. The events 

and concerns also had to be related in some way to science teaching itself 

for consistency with the researcher's definition of the context, so the 

next criterion was to concentrate on those aspects that indicated, in 

broad terms, what the nature of science teaching was. Hence inclusion of 

areas describing the practical nature of lessons, the way that experiments 

were used and the teaching of classes as collectives. Lesson interruptions 

and equipment-seeking during lessons were included because they appeared 

to be an inherent feature of classroom life. The nature of science 

teaching had implications for the context (SUCh as logistic prOblems) and 

also gave some indications of how the context affected teaching. Mention 

was made of the teachers' knowledge of the pupils' context in the Intro

duction (p.7), the section on information about pupils is included as an 

indication of what teachers seemed to know about the pupils they were 

teaching and what this said further about SCience/non-science collabora

tion. Then, sections are included on pupil responses and lesson evaluation 

because evaluation was stated to be an essential part of science teaching. 

References are made to the three- areas of science teaching in order to 
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consider whether these were different in character, and what any 

differences implied for the context. It was also felt to be 'valuable to 

provide a brief outline on integrated science in particular, because 

schools had been deliberately chosen with that feature in line with 

the 'innovations' project (see Chapter 4). The final justification for 

choosing the areas listed was that they were all important in defining 

and describing the major themes that will be introduced in the next 

chapter. 

1. The Practical Nature of Lessons. 

An immediately striking feature of the lessons observed in all three 

schools, and inferred from watching preparations for those not observed, 

was that practical work either by pupils themselves, or as demonstrations 

by the teacher, frequently took placel • The integrated science course was 

almost entirely built around practical work, with the only lesson observed 

that did not contain ~ practical usually being discussions about 

practical already completed or containing tests on work completed or 

reviews of .such tests. At Stoddard and Cubberly the : majority .of ordinary 

grade certificate classes involved some practical activities. At Sutcliffe 

less practical activity was observed but the researcher felt that this was 

due to two factors; firstly there were preliminary examinations during 

the observation period (at the other two schools these had been completed) 

and, secondly, more single period lessons were observed at Sutcliffe with 

there being a tendency in the three schools to arrange practical activities 

for double period lessons. Higher Certificate lessons almost all consisted 

of non-practical activity and sixth year stUdies pupils were either engaged 

lof the 146 lessons for which the researcher was present 81 (55.$) 
involved some practical work by the pupils, but to make the original 
statement the researcher was relying on ~ than the lessons of target 
teachers because it might be possible that the latter could increase the 
amount of practical for his benefit. There were a number of other indi
cators including a perusal of requisition sheets, observations when passing 
labora tories and so on. 
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in projects or in non-practical activity. The majority of non-certificate 

classes observed either contained practical activity by the pupils or 

films or videotapes. 

2. The Successful Outcome of Experiments. 

With courses being based very much on series of experiments the 

researcher was then interested in the manner in which these experiments 

were used. Teachers confirmed the researcher's inference that theoretical 

discussion usually followed experiments so that as a result of experi

ments pupils were expected to arrive at some conclusion either by them

selves or with the assistance of -the teacher. It also appeared to the 

researcher, and was confirmed by teachers, that each experiment was 

expected to give a specified result. Thus an experiment was considered 

by teachers to "work" if the expected result was achieved and in all 

cases an experiment that had not given the expected result was merely 

considered not to have "worked" rather than the actual result of such 

experiments being used by teachers as starting points in learning 

activities, say, of a problem solving type. If an experiment did not 

"work" the teachers' usual response was to repeat the experiment if this 

was possible, and in the last resort to describe to the class what should 

have happened. 

There were cases in all three schools of experiments "not working". 

At Stoddard the researcher observed problems with demonstrations by ptp, 

who also prefaced another experiment by a comment to the class that "I 

tried this experiment in the back room yesterday, and it didn't work", and 

by ptb (a demonstration of the Tyndall effect; but by substituting another 

solution himself he produced the desired effect). ptb(STO) reported to 

the researcher that the kind of experiments that most "bothered" him were 

those that had to be run for long periods of time and then did not produce 
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"fruitful results". He added that the need to keep to a schedule to 

complete examination syllabuses usually prevented repeating the experi

ments and that examination questions demanded reports of "successful" 

experiments. Among assistant teachers, c5, p3 and b2 were observed to 

have problems with experiments. p3(S10), during the interview, said 

that there were many physics experiments that "didn't work", especially 

in meehanics. He said that often t here was no time to repeat experiments 

but there were cases where "you can cheat". c5(S1'0) also mentioned 

"doctoring" in an experiment to produce alcohol by fermentation. b2(S10) 

commented to the researcher during a lesson that "this is one of the few 

experiments that has a ninety per cent chance of working". A t Stoddard 

and the other two schools teachers appeared to be pleasantly surprised 

on occasions when experiments "worked". 

At Cubberly, several lessons were observed where experiments 

"went wrong". Two of these were where instrument calibration appeared 

to lead to difficulties. b3(CUB) also spoke of the possibilities of 

"doctoring" experiments; as an example he showed the researcher an 

experiment on plant nutrients where the "wrong" specimen had shown 

greater growth. b2(CUB) spoke of problems with experiments leading to 

personal "stress". At Sutcliffe, again, both promoted and non-promoted 

science teachers were observed to have difficulties with experiments. 

apts(p)(SUT) commented to the researcher that, "very often experiments 

don' t work due to one reason or_, another • Physics should be treated with 

grave suspicion because none of the experiments ever work. It can be 

rather depressing". b2(SUT) spoke of the "general complexity" of biology 

and consequently being unsure 'of the outcome of biology experiments. 

Various other reasons were communicated -to the researcher by teachers for 

experiments not providing expect: d results. These included "faulty 

appa.ratus" (see below), the weather (in the case of electrostatics 
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experiments) and not being able to rehearse the experiment to "get the 

conditions right" (see the section on 'preparation' above). As stated 

elsewhere, it was rare, in the sample lessons, for pupils to participate 

in the design of experiments or decisions about experiments. 

3. Information about pupils. 

Except for a small number of pupils that science teachers reported 

that they met during extra-curricular activities, they stated that they 

did not Dormally meet pupils other than in lesson times. Several 

teachers mentioned "not knowing the kids so well" (c3, sur). They felt 

that the size of the schools also contributed to this as well as the 

lack of "stability" (there were staff changes with consequent re-a.ssign

ment of some classes; "stability" was seen partly as being assigned to 

particular classes throughout a school year with those classes also 

consisting of more or less the same pupils during that year and hopefully 

also from year to year). Apart from lacking general backiround knowledge 

about pupils (and it should be added that there were no formal systems 

for supplying information to teachers except about pupils with severe 

medical problems) teachers also appeared to lack information about non

science aspects of the pupils' then current school activitiesl • Teachers 

appeared to be unaware of some of the other subjects taken by pupils • . 

For example, ptc(CUB) made a reference to French during a lesson, only 

to find that the class only studied German. The same teacher-also asked 

a chemsitry Higher Certificate class, just prior to the public examina

tions, which other examinations they were taking. When the researcher 

asked c4(CUB) which pupils in a particular chemistry class were also 

studying paysics he in turn had to ask the class. c3(S01' ) made the 

general comment that he did not know "where the pupils went at other 

times". It has already been indicated that the master timetable available 

~his is at a point in the second term of the school year. 
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to science teachers only showed science classes. It should be noted 

that at this point the researcher is merely indicating that certain 

information was not available, not suggesting t~t it should have been 

provided. On the whole, teachers did not appear concerned that they 

did not have this information. 

As well as not knowing in some cases which non-~cience and some

times science subjects were then being currently taken by pupils, teachers 

also appeared to the researcher to be without the possession of infor

mation on what topics had been completed in non-science subjects. The 

subject most evident in this regard was mathematics and the problem 

arose where pupils were. expect~d to utilize mathema~ical skills in 

completing science experiments.ptp(SUT), for example, expected, at a 

certain point in the writing-up of an experiment, that a group of 

pupils would have graph-drawing skills to find that they did not. The 

response to this problem was to "become a maths teacher for a while". 

Apparent lack of information on pupils knowledge and skills also 

occurred with regard to other science subjects, or in some cases even 

the same science subject as the pupils had encountered it in previous 

years. An example of an expectation concerning another seience subject 

was ptp' s (STO) use in a physics ordinary grade class of terminology 

not encountered in chemistry until Higher Grade. b2(STO) expected, 

again at a particular point in a lesson in ,progress, that a class had 

performed a dissection in a previous school year, only to find that they 

had not. There were occasions where teachers asked classes what they had 

done during the previous lesson with that teacher, or whether he or she 

(the teacher) had undertaken a particular activity with the class. 

aptf(c)(SUT) asked a class whether they had "done" an experiment with a 

teacher who had recently left the school and the researcher's observation 
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that written records of work done by classes were not kept by all teachers 

was confirmed by them. Also, especially, records of work done by teachers 

who left the school were not available, in particular, at Cubberly and 

Sutcliffe, where teachers left during the school year in which the study 

took placel • A lack of pupils' prior knowledge and skills in the teacher's 

own specialism was particularly referred to in the case of teaching that 

subject to pupils who had just completed two years of integrated science. 

The usual response was that, "we start at the beginning again in biology, 

we assume they don't know anything" (b2, STO) or, "normally we don't 

depend on what was taught before, particularly in the early stages" (ptp, 

SUT, science group meeting). Information about pupils' knowledge and skills 

in a particular science subject was noted as being more problematic where -
classes were shared. 

Occasionally teachers voiced concerns about pupils' future states. 

For example, when c4(STO) wondered "How much non-certificate work is 

actually useful", and pc4(SUT) said, "A large proportion of kids will 

never go to university, what use is molarity going to be to them?". The 

researcher noted that a lack of information on pupil~ long-term future 

states must have been the case for all the science teachers in the case 

study schools. However, teachers did have short term goals of the end 

point of the academic year in question for integrated science and 

certificate sci~nce pupils, though for the latter there were some cases 

of individual pupils dropping out before completing the course. The 

researcher noted occasions where teachers were unaware of which pupils 

in non-certificate classes were due to leave the school shortly and 

which would be remaining, though this did not seem to be a concern for 

teachers. 

lIt seemed that a teacher dould not be sure of having a group of 
pupils in two consecu t ive years; for example ptC(SUi ) saw that as an 
ideal. 
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One further point concerning the lack of information relating to 

pupils is one that has been an undercurrent of what has gone before, but 

has not been stated directly; teachers perceived apparent variations in 

pupils, wi thin classes, from class to class and from year to year. There 

were even variations from day to day. For example, ptp and apts(c)(CUB ) 

both made references to pupils at the time of the study not being "quite 

as good" or "as able" as those in the previous year and bc5(CUB) and 

p3(SUT) made comments on the response of classes varying from day to day. 

4. Treating classes as collectives. 

Except for sixth year studies projects, which were undertaken 

individually by pupils, and for parts of the integrated science course at 

Cubberly and Stoddard where small groups of pupils worked at their own 

pace through sets of experiments, the researcher noted the tendency for 

the set of pupils in a class to be treated as a collective with the whole 

class doing the same work at the same time. Even though, at certain times, 

there might be smaller groups, they ~ould all work on the same experiment. 

It also appeared to the researcher, that in some cases the whole class 

teaching was in fact focussed on a group of pupils, though since he did 

not, himself, have background information on pupils (except on obvious 

matters such as sex ) the researcher did not take this observation further. 

apts(p) and aptf(c )(SUT) both expressed misgivings about a suggestion, 

during a meeting, that pupils should work individually on worksheets at 

different speeds in terms of what appeared to the researcher to be fears 

about the difficulties this would present to whole-class teaching. 

The researcher noted that predicting whether individual pupils 

would be present or would be removed during a. lesson was problematic for 

any class; however, it appeared ~hat the absence of one or two pupils did 

not cause the teacher to deviate from his intended course and there were 
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no special procedures for dealing with such pupils when they returned. 

Teachers only reported reacting to pupil absence when they judged that 

the number of pupils absent was too great for them to embark on a piece 

of work. For ptc(CUB) the withdrawal of three pupils for a school band 

practice led to the abandoning of an intended experiment, the feeling 

being that when too many pupils were absent the work would have to be 

repeated. As a further example, bJ(STO) estimated that if "twenty-five 

per cent of a class were absent he might deviate within his planned topic, 

and if "fifty percent or more" were absent he would probably do some thing 

entirely different outside his intended scheme. 

5. Lesson Interruptions. 

A further phenomenon noted about lessons was their proneness to being 

interrupted, a phenomenon also spoken about by teachers. By ,"interruptions" 

teachers referred to events where one of three things happened: (a) A 

person entered the laboratory who was not a member of the group (teachers 

and pupils) scheduled to be involved in the lesson. Such persons could 

be other teachers, senior school staff, school technicians or pupils. 

In the case of science teachers or school technicians the interruption 

did not always involve the person entering interacting with those 

already in the classroom, but for senior staff and pupils entering there 

was usually an interaction with the teacher involved in the lesson, and 

sometimes also the pupils, unless those entering were merely "passing 

through". (b) Pupils involved in the lesson (and occasionally the 

teacher) raised matters or undertook activities within the flow of 

lesson activities which were unrelated to the lesson itself. This is 

best exemplified by its major category which is that of pupils having to 

leave the room .for matters of welfare (for example to be medically 

examined). This does not include teachers or pupils having to leave the 

class for materials to be used ~ the lesson (see below ) since such events 
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were !!2i perceived by teachers as "interruptions". Within this group of 

interruptions science teachers also included the late entry of pupils 

of the group involved in the lesson, after the lesson had commenced 

(c) Any other occurrence which intruded into the room and influenced 

the proceedings inside, such as loud noises. 

It was noted by the researcher that some interruptions caused a 

definite break in the continuity of the activities that were taking place 

for the whole group, teacher and pupils, involved in the 1esson1;this 

was likely when all were engaged in .a corporate task, such as a class 

discussion. When the group was divided with sub-groups being engaged in 

tasks, such as small-group practical work, then interruptions would be 

less likely to cause a total break in continuity. It was further noted 

that a great majority of the interruptions were brief events, being over 

within one or two minutes: a small number lasted longer, with ten 

minutes being the maximum time noted. The aspect that seemed to evoke 

more comment from teachers was the frequency of the interruptions. The 

researcher found .that for the sampled lessons at Stoddard and Sutcliffe 

(taking a double or a single period as one "lesson") there were on 

average around ~ interruptions per lesson. At Cubberly there was, on 

average, about one interruption per lesson. (If the researcher adds to 

this times when the teacher had to send for materials during his or her 

lesson, then, again On average, lessons at Sutcliffe and Stoddard were 

'punctuated' about three times and at Cubberly twice). Of the 146 

lessons attended, twenty five were not 'punctuated' at all. At Stoddard 

there ·was a lesson with thirteen interruptions, one with eight and three 

with seven; at Cubberly the maximum was five interruptions; and at 

Sutcliffe one lesson had ~interruptions and two~. bJ(STO ) stated 

lIn "team teaching" lessoris at Sutcliffe this continuity was not 
broken because there was a second teacher to deal with persons entering
the other could continue with the general class activity. 



- JCJ? -

during the interview that, "The period before you came I have five inter-

ruptions simultaneously; I forgot what I was saying and the class started 

chatting. It's O.K. if you're doing practical work". b2(SUT ) remarked 

to a class on one occasion when the observer was present, "It's like 

Picadilly Circus in here". (He .was in laboratory 8 and teachers and 

pupils were passing through from preparation room P8 )1. 

Whereas teachers felt that interruptions could be problematic as 

far as their teaching was concerned, the researcher noted only three 

occasions 'in over 250 where teachers reacted openly against the intrusion. 

ptp(CUB) refused to discuss a matter with a technician (though technicians 

were 'entertained' by the same teacher on other occasions)2, ptp(STO) 

did not answer his telephone on one occasion (after answering several 

calls during that lesson ) , and ptc(CUB) refused to leave his class to 

respond to an outside telephone call. At all other times teachers 

appeared to accept the presence of the person interrupting and to be 

willing to render any assistance required. Reciprocation was to be 

expected in two types of interruption corresponding to aspects that will 

be described in more detail below. These were: teachers entering 

another teacher's class-in-progress for 'advice', and teachers, or their 

pupil-messengers, entering for equipment or other teaching materials. 

These were eighteen (STO and CUB) and thirty eight per cent (SUT ) of the 

total number of interruptions counted in the three schools. These and 

other types of interruption are now described. 

lIt has been noted elsewhere that teachers appeared reticent to 
teach when fellow science teachers were in t~eir class. For example, 
bJ(STO) said that "when someone is on the 'phone you feel conscious of 
their presence" .; he said that ptb(STO ) "also hates it when a person is 
in his room". (bJ's room had the only telephone and ptb often used it.) 

~his was on the first occasion when the observer visited and the 
technician coul d have been rebuked because the observer was present. 
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Interruptions where equipment was sOught. The researcher noted 

instances where other science teachers, pupil-messengers or school 

technicians entered laboratories during lessons to seek equipment. More 

is written on the aspect of seeking equipment during lessons below so 

that the focus here will be on school technicians. At Stoddard only 

two instances of a technician entering a laboratory while a lesson was in 

progress were noted (both in the same lesson ) and the technician reported 

that they made special efforts not to enter classes where lessons were 

being held. At Cubberly and Sutcliffe technicians freely entered such 

classes. In about half of the cases noted at those two schools the 

technician approached the teacher, at other times he or she entered and 

obtained items without interaction. It was not uncommon in cases of non-

interaction for the technicians to pass between the teacher and pupils 

when whole-class activities were taking place or down the centre of the 

rooml. 

Interruptions where advice was sought. There were a small number of 

occasions where teachers approached colleagues, when both were with 

scheduled classes, for adv~ce on science content or experiments. Examples 

were : b2(STO) approaching ptb, p3(SUT) approaching ptp and b2(SUT) 

approaching ptb. In each case the topic concerned an aspect of a 

subject certificate course. 

Interruptions concerning administrative matters. There were twelve 

interruptions at each of the three schools which the researcher grouped 

into a category which he labelled 'administrative'. At Stoddard seven 

concerned arrangements for supervision of the classes of an absent science 

teacher and three within-school circulars. At Cubberly, the main topics 

lIn the case of a young f~male technician at Sutcliffe pupils could 
be quite distracted. 
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were arrangements for forthcoming events (6) such as the team-teaching 

exercise and a worksheet display, and arrangements for deciding on pupil 

options after S2(3). At Sutcliffe, six interruptions concerned school 

circulars and four , arrangements for examinations. 

Interruptions concerning the pupils of the class. It was quite rare 

for lessons to be interrupted by what the researcher classed as problems 

.of discipline, just two altercations between pupils interrupted one lesson 

at Cubberly (of p4(ar)), and one case of pupils being distracted by a non

science matter at Stoddard (c3, ptg). 'rhere were occasional trivial events 

which interrupted integrated science classes such as a spectacle lens 

falling out or a pupil arriving from some other part of the school with 

the wrong bag. There were occasional intrusions at all three schools 

~hen mespages were brought to individual pupils or information was sought. 

Interruptions concerning pupils with the greatest frequencies were due to 

late pupils (those entering after the commencement of the lesson; STO 6, 

sur 4) and due to pupils having to leave the class during a lesson or 

returning to the class (STO 17, CUB 2, SUT 3). In sixteen of the cases 

at Stoddard the pupil was summoned by some other teacher; for example 

p5(ar) was observed to summon a number of pupils from their classes 

during two of his non-teaching periods to question them on reported mis

demeanours, failure to produce required excuse notes and so on; this did 

not appear to be such a common practice at the other:.: two schools. Six 

(srO), six (CUB) and four (Sl11') instances of interruptions by teachers 

or senior staff to discuss pupils of other classes than the one being 

taught were noted or by sixth year pupils seeking advice. 

Further interruptions. The remainder of the interruptions were 

grouped by the researcher ,as being of three kinds: Firstly, eight 
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interruptions (4 STO, 2 CUB, 2 SUT) where teachers or pupils not of the 

lesson group were being sought. Secondly, eighteen interruptions (5 STO, 

I) SUT) where persons had to pass through the laboratory being used for the 

lesson in order to reach another room. At Stoddard this mainly concerned 

persons passing through 04(ptg)'s or p)'s laboratories in order to get to 

the "howf"; at Sutcliffe the route was through ptb's laboratory to reach 

the tutorial room (once when b2 was teaching in ptb's laboratory and once 

when ptp was t here ) . The final group of twelve (8 SUT, 2 CUB, 2 STO) arose 

because of a high noise level outside the laboratory such as pupils passing 

along corridors or a noisy trolley or, at Stoddard in laborat ory 12 , a 

noise in t he wat er pipes when water was being drawn off in a room below. 

Two possible reasons were put forward by teachers for the high 

number of interruptions. For example, aptf(c )(SUT ) felt that lessons had 

to be interrupted because many matters became urgent; this in turn he 

attributed to"a lack of organisation in the first place". The same 

teacher, and others, felt that another reason was that during lesson times 

teachers and pupils in a large school had a high probability of being 

located. The researcher has also noted the fact that teachers and pupils 

were not available to any extent to deal with matters outside school 

time. 

6. Seeking equipment during lessons 

It has already been noted above that there could be problems with 

experiments not "working", and that this was sometimes due to defective 

equipment, with, perhaps, the teacher seeking a replacement during the 

le·sson. It has also been noted that one reason for lessons being inter

rupted was due to the entry of a person seeking equipment. Further 

consideration is now given to tqis area, particularly action that was 

taken concerning equipment by the teacher of a lesson in progress. This 
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section is placed in addition to that on interruptions because teachers 

did not class their own exit from a laboratory during a lesson or pauses 

when they sought items or performed other functions concerning equipment 

during a lesson as "interruptions". 

!here were fifty eight lessons, distributed almost equally among 

the schools, of the total of 146 observed, where one or more items had to 

be sought. Of these forty three were lessons where a practical activity 

was taking place (others concerned, for example, seeking books, worksheets 

or test papers ) . The number of times that teachers personally left 

laboratories or sent pupils out was 111 (STO:33, CUB:27, SU1'~51). In 

succeeding paragraphs some of the main reasons for seeking items during 

lessons, as inferred by the researcher, will be presented. 

Certain items were not requested on technicians' slips because they 

were assumed by teachers to be readily available in the laboratory in which 

the lesson was to take place or in an adjoining room. In such cases it 

appeared that teachers would rely on uplifting the items as they were 

required rather than placing them beforehand at some central point or 

asking technicians to do so. Thus during les~ons ptc(STO ) , aptf(c )(STO ) 

and ptp(SUT ) were observed to enter their preparation rooms for items, 

apts(p)(SUT) was seen on more than one occasion leaving a class to collect 

items from an adjacent laboratory, b2 and b3(STO) were both seen to leave 

classes to obtain items from ptb's (STO ) laboratory (that room contained 

the only refrigerator), and most teachers were observed taking out items 

from storage places within their own laboratories during lessons. 

Expecting to find equipment in a room sometimes led to problems when the 

materials were not in an expected place. This seemed to the researcher 

to be a greater problem at Stoddard and Sutcliffe than at Cubberly 

because it seemed to him that it was increased for normal 'residents' of 
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rooms when other science teachers used the rooms and moved items. These 

difficulties seemed to be further exacerbated for the peripatetic teachers 

themselves since they often spent time searching for items in unlabelled 

storage places or had to send to their own base for items. b2(SUT) noted 

particular problems with long experiments : 

I find now that to leave an experiment over from one period 
to another period the next day, or something like that, is now 
impossible because I'm probably in a different room and it 
means sort of messing up somebody elses classroom and also 
having to take away some of his beakers or whatever; take 
them to another room where, probably, knowing me, they'll 
get lost and then it's going to cause lots of bother. I 
tend now to restrict myself, if the experiment can't be done 
in one day it doesn't get done at all or it has to be re
organized so it is done in those two periods. 

While there were many occasions on which the appropriate materials 

were delivered as requested, cases were noted at Stoddard and Sutcliffe 

(more so at the latter) where technicians failed to deliver any of the 

required materials for a lesson, also cases where items were delivered 

bu~ between the time of delivery and the time they were to be used, they 

disappeared and, thirdly, cases where teachers simply "forgot to order" 

the required materials. For example, b3(S'l'O) and pc4(sur) had to send 

for sets of equipment when school technicians had somehow erred, c4(CUB ) 

had a set of power packs delivered for a lesson only to find that by the 

time the lesson was due to start they had gone again; and b3(SUT ) and 

ptp(CUB ) both made on-the-spot changes to experiments so that they could 

be performed with materials to hand in their laboratories when they had 

neglected to order items. Sometimes the quantity of items delivered 

was inadequate (particularly in . integrated science sets ) or minor items 

such as cover slips or safety lighters appeared to be overlooked. The 

problem with integrated science apparatus was reported by teachers to be 

due, sometimes, to that apparatus having to be moved quickly between 

lessons to another laboratory and the teacher who first used it 
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not ensuring that all items were at the pick-up point. Changes occasion-

ally had to be made because of pupils not bringing items they had been 

requested to bring. 

There were occasions at all three schools where teachers could not 

be given materials that they had requested because the relatively 

restricted quantities of materials were in demand elsewhere. This 

appeared to stem from several factors. In all three schools, integrated 

science and certificate science courses were taught in the same sequence 

for each class, classes also came for these subjects in blocks so that 

several classes were in progress at the same time, and, thirdly, on the 

whole, teachers planned for their lessons independently of one another 

and simultaneous requests for items could only come to light when they 

were requested from the school technicians. Where there were not enough 

materials to supply more than one class at the same time the technicians 

sometimes took the initiative and provided 'alternative equipmentl , and 

teachers sometimes knew of the change at very short notice. To quote 

cJ(CUB) : "The problem with planning is that someone may come along at 

the last minute and say you can't get equipment. You end up deciding on 

the spur of the moment". In some cases the solution adopted to simul-

taneous demands on materials was to transfer them between classes at 

some point during the course of a lesson. This could lead to "rushing to 

get experiments finished on time" as well as "the danger of breakage by 

entrusting the app:l.ratus to pupils" (cJ(ptg:\STO) in a memorandum to ptc 

(STO)2. Examples noted were c5(STO ) receiving a piece of demonstration 

equipment half way through a lesson and bc5(CUB) and others engaging in a 

IFor integrated science this might be equipment for an alternative 
worksheet to the one specified. 

2apts (P)(SUT), in a meeting, responded to the reported suggestion 
of an inspector that a variety of different worksheets be used by predict
ing that there would be "cock-upS and confusion" with equipment. 



- 314 -

multiple exchange during a lesson on electricity in the integrated science 

programme. 

Thirdly, the researcher noted several cases of teachers having to 

.leave classes or send out pupils when equipment was found to be defective; 

in one case this was equipment that technicians had delivered, all others 

were materials usually stored in that laboratory. Comments were noted on 

this phenomenon by teachers in all three schools. For example, aptf(c) 

(SUT ) remarked to a class as they were prep:1ring for an experiment, "You 

may not find clean glassware", and c5(STO) in a memorandum to ptc(STO) 

concerning the organization of equipment reported that, "The equipment 

that arrives may not be working". ptb(SUT) said that, "If the app:1ratus 

is not working you have the dilemma of whether to leave the class or leave 

the experiment". In his case, the distance from the technicians meant 

that he tended to "leave it out". He also felt that often "The technicians 

don't have the gumption to see if the app:1ratus is working or not". 

aptf(c) and b2(STO) both remarked that in the case of integrated science 

the teacher "could never be one hundred per cent certain" how app:1ratus 

used in a specialism other than his own works. Finally, c4(CUB) felt that 

perhap~ half of his lessons would be disrupted because of equipment not 

received or equipment being "faulty". 

7. Pupil responses in class 

Teaqhers expressed certain concerns about the responses of pupils. 

For example, b2(STO), who provided certificate pupils with a series of 

handouts was dubious "whether pupils just took the handouts and fil ed 

them" and ptb(CUB), on being asked by the researcher whether integrated 

science pupils were given text books on a take-home basis replied that 

they were not, and expressed doubt as to whether they would look at the 

books even if the opportunity was given. ptc(CUB ) noted the unexpected 
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responses of pupils; for example, he recollected pupils' apparent 

greater interest in the plastic tube extending from a portable fume cup

board rather than in what was taking place inside it. c5(STO) felt that 

he could not "get satisfaction" out of teaching "unless the class 

performed well also". ptp(SUT) on the other hand said that occasions 

arose where "pupils may remember nothing of the lesson before". But 

··you learn to accept that this is going to happen ••• you resign yourself 

to the fact that you are not going to achieve miracles with any particular 

class". He added: 

You get frustrated occasionally because you feel that a 
certain group of kids could be doing better or individuals 
could be doing better and they're not really pulling their 
weight. But I think that as you mellow with the years you're 
apt to accept this, you become less dissatisfied. 

bc5(CUB) was concerned that extra effort provided dividends and c5(STO) 

also expressed this concern when noting that one class had had a greater 

inp~t with tutorials in addition to normal 'lessons in the school year 

of the study. Finally the researcher noted the tendency for teachers to 

label pupils with terms such as "skivers", "poor class", "bright", "the 

mob", and "the better ones". 

8. The evaluation of lessonsl 

Several teachers noted the general difficulty of evaluating lessons 

and their concern that they did not have a clear measure of achievement. 

b3(sur) felt "constrained by the lack of a measure of success on a 

personal basis". He said that "IRSS rates in exams are very artificial 

yet it's about all you've got". 04(SUT) was doubtful about using 

examination results since "some will pass in spite of me, others will 

never .IRss". b2 (STO) felt tha t at least "a IRss is universal" but as far 

as the individual .J.esson went', he said the best he could do was hold a 

lEvaluation of pupils was always by written tests. 
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brief question and answer session at the end of a lesson "to see who has 

taken it in". cJ(ptg)(8TO) said, particularly in relation to sixth year 

studies, "you do tend to worry a bit as to whether ii!s going over 

properly or whether you are teaching well". Other teachers also spoke 

in terms of the difficulties of assessing themselves and several, mainly 

less experienced teachers, echoed c4(SUT) who said that "everyone is in 

their own wee world" and that he had "never been checked up ·on". It 

appeared to the researcher that these teachers felt a lack of reassurance, 

particularly, say, from principal teachers, that the former were perform-

ing reasonably well in class. This appeared to be compounded by 

teachers' perceptions that there was a general "lack of agreement about 

what good teaching is" (pJ, SUT). 

Lesson Observations Considered from the Viewpoint of Areas of Teaching. 

With the focus continuing to be on observations of lessons made by 

the researcher, brief descriptions are now given of features of lessons in 

three areas: integrated Science in Sl and 82, certificate science in SJ-

s6 and non-certificate science in SJ and 84. 

Integrated Science in 81 and S2. With regard to integrated science, 

it has already been noted that courses in all three schools were 

practical ones based on sets of school-produced worksheets. It has also 

been noted that a series of set experiments were performed rather than 

pupils or the teacher making decisions about what to do or how to do it. 

Other general features observed were that in all three schools the sets 

of worksheets used by pupils in lessons were kept in the school except 

close to examination or test times, when pupils took them away. Thus a 

normal feature of lessons was the distribution and collecting in of 

foldersl • A sample of used worksheets examined by the researcher revealed 

lA problem for peripateti~teachers if one of their classes met in 
more than one location for various lessons during a week. 



- 317 -

that teachers did not tend to mark and correct sheets except where this 

was occasionally done during a lesson. Teachers confirmed that it was 

not normal to check worksheets and availability of time was given as a 

justificationl • There was a major problem of replacing worksheets 

because they could not be re-used from ye~r to year. At all three schools 

there was a preference for worksheets written by teachers in the school; 

all worksheets were cyclostyled? Finance was indicated as a factorm 

making teachers · reticent about "trying mixed ability sheets" (aptf(p), 

CUB) or at Sutcliffe embarking on an innovation suggested by a visiting 

inspector of providing different worksheets for different (streamed) 

classes. Cutbacks in finance were also reported as resulting in more 

teacher demonstrations and less pupil experiments. 

From lessons observed in the three schools, and from additional 

observations while being present in the schools, it was apparent tha~ 

apart from one teacher who considered himself an exception,' all teachers 

of integrated science more or less followed the same lessons in the ' same 

sequence' using the same sets of apparatus and with the same tests at the 

end of each section. The exception was b3(SUT) who stated that although 

"one or two of the other junior teachers felt pressurized by the first 

or second year syllabus", he himself did not "make any secret of the 

fact" that he did not teach the integrated science as laid down in the 

worksheets, neither did he use the section test~ 

lAt Sutcliffe, where pupils' exercise books were sometimes checked 
by a member of the senior staff, this did not extend to checking worksheets. 

2A t Cubberly the preference for get,ting their worksheets printed had 
to be forsaken due to costs with teachers perceiving a significant loss in 
quality. 

3It has been noted that this was possible at Sutcliffe because ' the 
Rector insisted on separate annual examinations for each class. At the 
other two schools it would have been difficult for individual teachers to 
deviate ·from the common course. It is even felt likely by the researcher 
tha. t b:3 (SUT) .would have had to '90me in to line' when the n team teaching" 
commenced. 
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It seemed to the researcher that integrated science was somewhat 

routinized1 and taken-for-granted by teachers with few general comments 

being made by teachers about it. Despite having taught integrated science 

for a number of years, some teachers still expressed concern about having 

to teach in areas in which they had not specialized, or reported others 

as being reluctant to do so. Extensive use of worksheets was seen by 

some as a problem, especially with regard to the pupils' abili~y to 

express themselves in later years, and c5's (CUB) response to "the 

discovery method" was that it "d.oesn't work". He said, "they discover 

what's wrong and they remember that". There were three teachers, ptb 

(CUB), cJ(ptg)(STO) and b2(STO) who questioned the whole value of the 

integrated science course. ptb(CUB), who, it has been noted, actually 

tried to promote a 'de-integration' said that two years was "too long to 

play around with science. We should assess at the end of the first year, 

then let's get down to serious work". pJ(ptg)(S'IO) said that the "brighter 

kids" were "bored after two years" because there was "not enough detail" 

and that the "poorer ones have lost interest whatever you do with them". 

He said he told parents not to worry if their child had missed parts of 

the integrated science course, "any pupil could miss the first two years 

and start out on '0' grade and be at no disadvantage". b2(STO) reported 

that they started at the beginning in biology; "we assume they don't 

know anything after integra ted science". 

Certificate Science • . Again, the researcher noted an emphasis on 

practical activities by pupils, twenty six of the forty seven ordinary 

grade classes observed involved some practical work with somewhat less 

noted in the fifth and sixth year classes, except for sixth year studies 

lThis extended to the 'routinization' of some of the experiments; 
for example, in a section on support and movement a 'balloon is supposed. 
to be covered in papier-mache an~ then burst, at Cubberly a balloon was 
inflated within a papier-mache shape in preparation for such lessons. 
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projects. Fifth and sixth year classes, and to some extent fourth year, 

were usually engaged in other activities such as "rounding off" (giving 

notes on parts of the syllabus not yet dealt with) or "revising" (this 

most usually took the form of giving pupils problems or specimen 

questions). The researcher noted several comments of teachers to classes 

that indicated "the exam" as a" strong influence on classroom decisions 

and even decisions about which equipment to purchase (a piece of equip-

ment was recommended by apts(p)(SUT) during a meeting of the physics 

group because " a lot of people got caught out in highers"). 

The researcher noted a number of occasions where science teachers 

made statements to certificate classes that indicated that a course 

of action was being taken which was felt to be particularly conducive to 

preparing the pupils for their public examinations. For example, "The 

reason I'm giving you this is because this is what it's like in the 

exams, usually" (ptp, CUB) and "This topic is important because it's a 

q~estion that keeps coming up". Also, there were occasions where 

teachers appeared to feel the need to warn pupils that a piece of work 

was slightly beyond what was required for examinations, particularly 

with respect to text book problems: "There's no need to work out a 

problem like that for the exams" (ptp, SUT). The researcher also 

perceived from noticeboards and during meetings emphases on certificate 
I 

examinations and. keeping to a time schedule in order to "cover the 

syllabus". ptp(CUB) saw the "heuristic basis" as being a "recommended" 

approach, but was "not sure how well the heristic approach teaches pupils 

to pass physics exams". 

While there were comments about being "free to operate within 

syllabus confines" (b2,S'ID) or ?eing able to organize the syllabus as 

one wanted to (b2, SUT), teachers did note certain restrictions in the 
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syllabuses. Among these were : Not being able to show the scientific 

method: "Sometimes you have to do things deliberately unscientifically 

so the children can learn a piece of knowledge" (b3, SUT). Also there 

was "not time to discuss the relevance of topics to everyday life" so that 

topics were "abstract most of the · time" (pc4, SUT). aptf(c)(SUT) remarked 

tha t he could not go in the direction a class was "pulling" or pursue 

a topic of mutual interest; he perceived a problem of achieving a "balance 

between getting through exam requirements and keeping lessons alive". 

Other teachers spoke of not being able to pursue their own interests, 

and further concerns were:variety from year to year, a lack of time for 

pupils to research a~pects themselve~ and inadequate time to give pupils 

individual help. The answer for some was a core course with some optional 

topics. 

Despite the restriction~ teachers also saw the need for "a national 

p:l.ttem" (04, CUB) or "a check on standards (b2, CUB). aptf(c)(Sm) felt 

teachers generally "like to be told what's to be achieved". p3(sm) 

saw his primary job as "to get kids to p:l.ss examinations" a.nd felt that 

this was "what the school, p:l.rents and kids" were "mainly interested in". 

b2's (sm) comment was, "they want biology p:l.sses and my job is to do my 

damnest". It has already been noted (Chapter 6, pp.191-2) that teachers 

had perceived an emphasis on examinations in their schools. ptc(SUT) 

said that there was "always somebody saying, 'How many did you get 

through' the examination ", rather than on "how many people enjoyed 

two years of chemistry and knew quite a bit about chemistry'. The task 

was seen as "pushing information" (b3, SUT) or "pumping information into 

them" (b3, CUB). The "pressure" was to "finish the syllabus" (aptf(c), 

sm) and one was "duty bound to cover everything" (b2, sm). There was 

no going back over theory or ex~riments "because a certificate class has 

to keep going, going, going to keep up with the syllabus" (ptb, SUT). 
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Non-Certificate Science. Of the three 'areas' of science teaching 

this is the one on which teachers volunteered the most comment. The 

problem which teachers considered to be the most serious was that there 

was no stipulated course for non":certificate pupils. Thus, each 

teacher was left to his or her own devices, although, as was noted when 

describing the activities of assistant principal teachers responsible 

for "second cycle", some source materials were available. It is at the 

school where there was the greatest amount of non-certificate teaching, 

in terms of number of periods, and apparently the least in terms of 

source materials, that the most 'appeals' for guidance came - Sutcliffe. 

cJ's experience was that, "You try to scurry around up to Christmas, 

after that : My God! What am I going to do with them for another two 

terms?". b2 said, "You come along and find you've got, maybe, ten 

periods a week of non-certificate kids where you've been given no kind 

of idea at all, so it's just out of the top of your head really". Then 

later in the same interview, "Every time you get hold of these kids you 

have to grasp around in your own mind and sort out some little course 

they can do". A third teacher at the same school (pJ) referred to 

"second cycle" as being "very airy fairy. You don't have an exam 

system to fit it into or monitor it, it just tends to go by the wayside. 

Generally, everyone tends to let it slide"l. The outline in Curriculum 

Faper Seven was a "little bit tacked on the end" to make the document 

complete" (apts (p), SID). 

A feature that teachensat all three schools noted was that non-

certificate science suffered from alack of resourges. apts(p)(STO) felt 

that "non-certificate are the bottom of the barrel, they get little 

finance". The researcher noted that the fact that little money was 

lSince the research was cQmpleted new proposals have been forth
coming at the National level for "Foundation" Courses for pupils that at 
the time of the study were "non-certificate", thus this section should 
be read in that light • . 
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allocated by science teachers themselves was compounded by the apparent 

need in that area, due to the nature of the source materials, for teaching 

materials that the researcher observed were different to those used in 

certificate and integrated science lessons and which were usually con-

sumables. At Sutcliffe, ptb also felt that non-certificate classes 

often got "the worst teachers" and they were "at the end of the line" 

when the time table was being made up.l At Cubberly special efforts were 

made to keep non-certificate classes evenly distributed among teachers 

so as to maintain equitability. As c3( CUB ) remarked, "I feel sorry 

because these pupils chop and change so much". (They had just arrived 

at his laboratory but he had, only minutes before, been informed that 

they had been transferred to another teacher so he was about to deliver 

them there~ c3(SUT) felt that non-certificate pupils should be more 

fairly distributed at his school and that "we shouldn't have them for a 

whole year" (this connects with his earlier comment about "scurrying 

around" because if one had each class for one term then the small amount 

of work could be repeated). ptb(SUT) reflected, in the opinion of the 

researcher, the general view of science teachers alluded to in a 

previous chapter, when he said, "Non-certificate probably reflects the 

school itself. In terms of the school these pupils don't matter very 

much; the people that matter are those doing certificate work. In some 

ways. this is understandable - the school is going to be judged on certi

ficate pupils not non-certificate ones".2 One irony was noted by teachers: 

often non-certificate classes-had more lesson-time allocated to them than 

the certificate classes. 

lThey also appeared, to the researcher, to be first in line for 
being used for mundane chores such as supplying tea to invigilators at 
Sutcliffe. 

2b2(STO) was surprised at first that his Rector supported his idea 
of making the cleaning and planting of the quadrangles a non-certificate 
project, but he rationalized this as being because neat, well planted 
quadrangles would help the school's public image. 
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Further problems linked to a deficiency in resources were noted by 

teachers. Firstly, science teachers conside~ed non-certificate pupils to 

be of "restricted ability" as far as science was concerned. "You can't 

pursue anything in great depth with non-certificates" (p4, STO). "Their 

sp:l.n of interest and concentration is not that great" (apts, STO). Other 

teachers spoke of pupils being "unwilling", and of the difficulties of 

"keeping them amused for more than five or ten minutes", and having to 

have "eyes in the back of your head". c3( ptg)( STO) provided a contrast: 

"There's a problem of switching attitudes from mindingl to pupils who 

are cap:l.ble of listening, learning and paying attention". What the 

researcher took to be the intrusion of a 'sub-culture' was also noted, 

for example, in p3(SUT)'s observation of how vital gambling was to one 

of his classes - he had to suppress such urges during a lesson. The 

erratic attendance of non-certificate p~pils was also noted so that there 

were such problems as maintaining continuity from lesson to lesson. 

A second problem area concerned the teachers themselves. In terms 

of the training they had received, both pre-service and in-service, they 

did not feel prepared for their encounters with non-certificate pupils, 

and three teachers (c3(ptg )(S1'O), b2( CUB) and c3( CUB) admitted to a form 

of 'cultural shock' when they first had to teach such pupils. c3( ptg)(STO ) 

posed a direct question : "Are science teachers the right people to be 

taking these pupils? Are they qualified to do it?" He compared this 

with teaching even the "lowest" certificate classes when streaming 

operated where, "You were still able to put into practice what you had 

learned at school and university". Non-certificate teaching was seen as 

I"Minding" was one of the function· teachers felt they were perform
ing with non-certificate classes - see below. 
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something where satisfaction could come to the teacher only with a 

"great struggle" (c3(ptg), sm) and in general" compulsory to 16" was 

"a hindrance to teachers" (c4( ptg ), sm), the .. main bugbear" (pc4. SUT) 

and "the thing that worries me the most" (p4, sm ) . ptc's expressed 

view to apts(p)(Sm) was that, "Probably a lot of schools hate the 

prospect of these kids at all". 

Having indicated some of the problems perceived by teachers, 

consideration is now given to the actual teaching of non-certificate 

pupils in the three schools, both in general descriptive. terms, and from 

the actual lessons observed. apts(p)(SUT) reported that teachers some

times chose topics which they found of interest to themselves. He 

cited ptp's (SUT) "unit" on sailing, and the researcher noted pc4's 

(SUT) ' concentration on photography and aptf(p)'s (CUB) gardening 

project. The researcher noted that it appeared that such themes were 

sometimes explored to the bounds of their possibilities, again of 

interest to the teacher but not necessarily the pupils. Other teachers 

tried to choose material that would be useful to pupils as part of their 

'education for living' such as b3(SUT) and b2(CUB) who were embarked on 

series of lessons on sex education and apts(p)(Sm) doing experiments 

to test the claims of advertizers: "So they don't just accept advertise

ments". bc5(CUB) felt that he was mainly repeating integrated science 

(81 and 82) topics, though no teacher was observed to be attempting a 

pared down certificate course (though ptp(sm) believed that it was 

better to "put more in for certificates and have less non-certificate".) 

apts(p)(SUT) said that the "yardstick" was "keeping non-certificate 

pupils amused" and p4(sm) also said, "It often degenerates into just 

entertaining them". Ultimately activities were often used "just to 

keep pupil~ quiet" (apts(p)SUT), p3(ptg)'s (sm) reference to being a 

"keeper" has already been noted and this was also a sentiment expressed 
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by p3(SUT): "I've achieved something with them if I've managed ·to keep 

discipline for the whole lesson". 

Seventeen non-certificate lessons were observed. Three of the 

lessons were parts of series that had already been mentioned. With 

p3(SUT) a class was engaged in kite-making as part of a unit on flight; 

pc4(SUT) demonstrated an aspect of the chemistry of photography; and 

ptp(SUT) had a class involved in calculating courses for yachts. A 

further three lessons were of the "education for living" type, two by 

the teachers mentioned in the previous paragraph, and one by b3(CUB) as 

part of a series on first aid. A lesson by c3(SUT) which commenced with 

a discussion, around a human skeleton, about which bones were more likely 

to be broken by sportsmen could also be classed in that group, though 

progressing on to an animal skeleton and a film" on the brain made the 

lesson also more concerned with 'learning relevant science content' (a 

researcher inference). other lessons of that type were, -with b4(CUB), 

copying and labelling a blackboard diagram of the brain, with ptp(SUT), 

writing dictated notes on lenses, and, with ptb(SUT), searching in the 

school library to identify photographs of phenomena in astronomy. Some 

of these activities could be classed as ways of 'keeping pupils quiet' as 

could a lesson with p3(SUT) where pupils read and made notes from a 

general science text, when all materials except pens, and including 

notepaper, were supplied by the teacher and collected again afterwards. 

A lesson ,where the teacher told the researcher that "keeping them quiet" 

was the aim was with ptp(CUB) who showed a film to the class, admitting 

to the researcher that they would not understand it (the topic was atomic 

structure), some pupils appeared to sleep, the others were certainly 

quiet, and when the film ended there was no discussion and the pupils 

left. Finally, there were lessons observed where pupils appeared, to the .. , 
researcher, to be given activities to keep them occupied and amused such 
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as one with apts(p )(S'1'O) where pupils w.ere bending glass with no 

particular aim. The researcher noted evidence of pupils having made 

plastic and enamel ornaments and candles and having done some tie-dying. 

Some teachers said that as a result of their experiences with non-

certificate pupils they questioned whether science was a suitable subject 

for such pupils and whether what they were doing was really "science". . - . 

c3( ptg)(S'1'O) said, "'Vie are told that science lends itself to the less 

able pupil, what we are doing with them is not science, just playing at 

science". b4(CUE) also felt that, "A lot of things aren't scientific", 

and cI+(ptg)(STO) suggest an "interdisciplinary set up"l. apts(p)(SUT ) 

felt that science was "just a break in the boredom of the other subjects". 

Finally, some teachers attempted to see the position from the point of 

view of the pupils and wondered how useful 'non-certificate science' was 

to them. Both c3(ptg)(S'1'O) and apts(p )(S'1'O) felt that pupils went away 

with "practically nothing" and c4(ptg)(S'1'O) perceived even the possibility 

of a negative effect: "It just makes them more aware of their lack of 

ability'. He and apts (p)(STO) opined that the real solution was not an 

academic programme at all, but some form of "vocational" training, '.' 

possibly at a technical college. 

Summary 

The purpose of this Chapter has been to complete the general 

description of the three case study schools by focussing on the acti

vities of science teachers themselves (beyond those that have been 

described already in relation to the school and department levels ) both 

within and outside the classroom. This description commenced with an 

IThe researcher noted that this would have required a fusion of 
different subject groups (science and non-science teaChers) that had not 
been evident during the observation. 
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outline of how teaching and non-teaching time was scheduled and how 

different levels of teaching were distributed among teachers. Observed 

use of non-teaching time was then described, with this leading to a 

consideration of lesson preparation, and finally some features noted 

during actual lessons were reported. 

The striking feature of time structuring in all three schools, 

when teaching was in progress, was the tightness with which activities 

were scheduled. Having introduced the idea of the 'teacher-day' - one 

day on the timetable for one teacher - it was observed that among the 

three schools almost a quarter of the 'teacher-days' contained no "free" 

lesson time - all time was taken up with scheduled lessons or meetings -

and a further thirty per cent contained only one non-teaching period. 

Not only were teachers assigned to activities to this extent, but the 

movement from one activity to the next had to be fairly rapid since there 

was no official transition time. Teachers referred to the lack of time 

available for preparation and marking, and administrative tasks in the 

case of promoted science teachers, the "time" here being that when 

the schools were officially in session. Teachers also referred to the 

"pressure" to "complete" syllabuses within the one or two-year spans. 

The researcher described the observed use of non-teaching time. 

Teachers with more than five non-teaching periods (or six in the case of 

Sutcliffe) could be asked to supervise classes of absent teachers and 

indeed often were. The majority of science teachers, if they were not 

supervising, spent observed non-teaching periods out of contact with 

their colleagues. They engaged in such tasks as 'tidying' laboratories, 

marking, preparing teachers' guides (Cubberly) and preparing for 

imminent lessons,and undertaking pressing administrative activities such 

as preparing equipment lists. Teachers reported that they often succumbed 
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to the felt need to "relax" in non-teaching periods . With both time 

scheduling and use of non-teaching time the~e did not appear, to the 

researcher, to be any major differences between the three schools. 

Under 'lesson preparation' the researcher introduced his notion of 

the detailed preparation of notes and early experiences of teaching 

any particular level (integrated science, ordinary and higher ~des 

and sixth year stUdies) and he called this 'induction'. The researcher 

further inferred that this early experience, rather than the writing 

of what are commonly known as 'lesson notes', formed the basis for 

lesson preparation ·with the main task just prior to the lesson being seen 

as that of ensuring that any materials not normally stored in the 

laboratory were delivered there by the school technicians. From the 

actual lessons observed the researcher noted a number of instances 

where he felt there was a lack of forward planning, particularly an 

apparent lack of mentally 'thinking through' a lesson in terms of the 

prerequisite knowledge and skills of the pupils and the full range of 

materials required. The researcher's aim here i s to re port a phenomenon 

rather than to make any criticism of teachers. 

As far as the lessons ,themselves were concerned, the researcher 

noted a heavy emphasis on practical activity in all three schools, with 

experiments performed by s mall groups ' of pupils being favoured where 

demonstrations did not have to be performed. The experiments performed 

were usually of a ' set' type, in other words , the teacher decided on an 

experiment or one was stipulated on a worksheet, and it was carried out, 

usually in the sequence 'instructions ' 'experiment' 'discussion'. Except 

in two cases and in s ixth year studies, a class all did the same things 

at the same time. The research~r described, in some detail,the nature of 

events that "interrupted" lessons at all three schools (though to a 
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slightly lesser extent at Cubberly). 

Finally, there were brief outlines of the nature of three 'areas ' 

of teaching, integrated science, certificate science and non-certificate 

science. It was non-certificate science that appeared to cause teachers 

mos t concern through the absence of any set scheme, the lack of resources 

and their own felt lack of training for such pupils. It a ppeared both 

to the teachers and the researcher that much of what went on in non

certificate classes did not constitute "science teaching" in the 

accepted sense, and teachers questioned whether science was a suitable 

subject for non-certificate pupils. 

A detailed description has now been given of the three case-study 

schools. The researcher intends to embar~ in the following two chapters, 

on a more interpretative course, drawing major themes from the case-study 

data. 



CHAPTER 9 

TWO UNIFYING THEMES CONTROL AND UNCERTAINTY 

In Chapter 5, under the heading 'organizing, reporting and inter

preting the data' ' (P. ' 145, ll. seg.), the author envisaged that there 

would be two overlapping processes: 'description' and 'interpretation'. 

In the three chapters preceeding the present one the emphasis has been 

on describing aspects of the context of science teaching in the three 

case-study schools. For presentation this was divided into the general 

school and outside environment levels, the science departments, and the 

day-to-day activities of science teachers. The formulation of that 

description necessitated at least a rudimentary level of interpretation, 

and, where appropriate, discussion in more depth, particularly when con

sidering the nature of science departments. The present chapter represents 

a shift in emphasis, with the drawing together of phenomena within two 

'unifying' themes and further interpretation considered to be at a 

higher level or order. In attempting to 'discover' further classes of 

things, to outline their properties, and to suggest linkages, the 

researcher seeks to move towards a greater degree of abstraction and 

further away from responses of individual teachers. 

The author will proceed to make some very tentative general claims 

about ~hat the context of science teaching is like. Such claims are 

made with some caution since the author's main concern is to provide 

propositions; although some supportive evidence will be given, it was 

not within the scope of the present research to test the propositions by 

further investigation. As indicated in the title of the chapter, the 

researcher selected two emergent themes for in-depth consideration; these 
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were labelled 'control' and 'uncertainty'. The author's first aim is to 

provide support for the proposition that the context of science teaching 

can be usefully characterized in terms of those themes and that they 

represent an important way of viewing the context of science teaching, 

especially with regard to the introduction of innovations. These themes, 

it is claimed, provide a valuable characterization of the context, but 

not, of course, the only possible ·onel • The second proposition is that 

all areas of the context that have been identified are beset by some 

kinds of control and uncertainty (as defined below) and that sense can 

be made of teachers' patterns of thinking and activity at least partially 

in terms of their response to the control and uncertainty characteristics 

of their contextual situation. A concern with teachers' thinking and 

activity forms the major thrust of the discussion, especially in terms 

of how their approach to teaching appears to be influenced by uncertain

ties and controls2• 

The following is an indication of the arrangement of the remainder 

of the chapter : In the first, main section the two themes will be 

introduced. Brief indications will be given of how the themes arose, 

how they were generally defined and how instances of control and uncertainty 

were inferred. The main concern, as it has been in previous chapters, 

will be to stress those phenomena that appeared to be of personal 

concern to teachers; that is, the researcher's main criterion for including 

a .phenomenon as either a control or uncertainty was .that it appeared to 

be subjectively salient for one or more science teachers. A vital 

~us, for example, although questions of power and authority will 
be mentioned and similarly issues of ~.-ta~~s 9r prestige might occur, these 
were not pursued as overriding themes. . 

2Care must be taken here to admit that the possibility of influence 
in the opposite direction is also plausible; that i~ that controls and 
uncertainties may come about b~cause of the ways in which teachers act. 
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question, then,is the place and value of phenomena that the researcher 

himself may have categorized as controls or uncertainties. It was 

decided that these had no place in the discussion as isolated phenomena, 

however, ' they were included if they appeared to have explanatory value. 

In other words, if controls noted by the researcher could be interpreted 

as leading to or from uncertainties mentioned by teachers (or 

uncertainties noted by the researcher as leading to or from cO,ntrols 

mentioned by teachers) then they were included. After outlining the 

meanings and indicators, selected facets of the context will be taken 

in turn, with controL and uncertainty being considered in relation to 

each. Within each ' facet . there will be a description of occurrences of 

controls and uncertainties and any major. variations between schools, 

departments or individuals. Some claims will be made about relationships 

between controls and uncertainties and there will be a further discussion 

on this after each facet has been examined. Finally, a general considera

tion of teachers' reactions to controls and uncertainties leads to 

questions about teachers' professional ideologies and orientations to 

their job. These are taken up in the 'penul tima te chapter. 

Introducing the Themes 

In the early stages of participant observation study the researcher 

was interested in noting actions of science teachers and the things about 

which they talked, without any prior imposition of structure or categories. 

Having collected a substantial amount of data in this way over only a 

few visits, there were certain types of events that were becoming 

recurrent. ' For example, in the classroom prior to, or during practical 

work, there were a number of occasions where teachers had to seek items 

of equipment that were not readily available when required. Even when all 

equipment seemed . to be availabl~ , there were occasions where equipment did 

not appear to function as seemed to be expected or where experiments did 
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not appear to result in outcomes that teachers had desired. It is the 

recurrence of these types of event that the researcher noted, and these 

events were reinforced by statements made by teachers. Thus teachers 

spoke directly to the researcher or made remarks in class when the 

researcher was present (apparently directed at the researcher) about 

their doubts 'as to whether equipment would function or about the outcomes 

of experiments. These remarks were made without the researche~ giving 

overt cues that he was becoming aware of the recurrence of such events. 

From these preliminary observations the researcher noted that 

certain teachers at least (it remained to be tested across all teachers) 

experienced some degree of frustration because they were uncertain about 

an event that was about to take place. Having noted this the researcher 

began to perceive other areas of the activities or working conditions of 

science teachers where they did not seem to have a reasonable degree of 

confidence about outcomes. These included frustration, and sometimes an 

attempt at remedial action, when pupils were found not to have required 

background knowledge and skills, \ and expressed lack of certainty about 

how pupils would re$pond to class activities and what the eventual out

comes of undertaking those activities might be. A further example from 

the classroom was that there appeared to be an ever-present threat that 

lessons could be interrupted and pupils removed. While noticing other 

areas of uncertainty the researcher still tried to remain open to 

competing themes. 

Further insights about aspects of uncertainty, and reinforcement of 

uncertainty as a viable theme, were provided by teachers during observa

tions by the researcher in non-teaching time, and when he used probing 

questions in informal and forma~ .interviews. Other areas about which 

teachers appeared to be uncertain outside the classroom were revealed. 
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Non-teaching time was often under threat of being used for class super-

visions. Teachers appeared to be uncertain about some of the activities 

of senior school staff and about other teachers in the school, including 

some of their science teacher colleagues. There seemed to be increased 

uncertainty derived from what are normally labelled 'innovations', such 

as 'discovery learning' and 'team teaching'. In some instances the 

researcher perceived uncertainties that had not been raised by teachers. 

For example, he found that many questions that he asked about situations 

where he felt that possession of information might have been us~!Ul to 

teachers could not be spontaneously answered by them. However, in many 

of the latter situations it was evident that teachers themselves did not 

value the information and hence were not concerned at its lack. 

A perusal of the literature revealed that the researcher was not 

discovering an entirely 'new' construct. In particular, much had been 

written on the phenomenon of uncertainty in relation to information for 

decision making, particularly in industrial contexts. However, the 

researcher is proposing that there is some special and novel value in 

considering uncertainty in relation to science teaching. Part of the 

value is because the uncertainties appeared to arise in aspects of science 

teaching that appeared to mark the latter out from the teaching of other 

subjects. These aspects included: the use of a plethora of teaching 

materials; the extent of practical work by pupils, with the tendency for 

different materials to be used each lesson; and the three-department 

system with integrated and non-certificate science being taught by 

teachers in all three departments. 

Hence the researcher noted that there was a degree of uncertainty 

pertaining to all identified facets of the context. But in contrast to . . 
the uncertainty, there appeared to be a number of controls under which 
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teachers operated, features that might tend to provide a level of pre

dictability and certainty and yet about which teachers also expressed 

both positive and negative comments. Thus the researcher became 

interested in controls in ,juxtaposition to uncertainties and in the 

possibility of relationships between the two phenomena. 

Again, the notion of 'control' is not anew one and controls have 

been seen as an essential part of any organization. By seeking to 

become members of staff of a school, teachers have apparently agreed 

to work within a certain framework. For example, they have agreed, 

tacitly at least, to work inside a particular building and to perform 

certain functions as well as to work within the framework of certain 

rules and laws (SUCh as those involved in the Health and Safety at Work 

Act). It seemed to the researcher that, on the whole, teachers were 

indifferent to these 'aspects and that such controls were taken for 

granted. While being conscious of these facets, the researcher became 

more concerned with actions and perceptions of teachers which he inter

preted as indicating that they felt certain requirements from them were 

dissonant with their expectations. Thus, the researcher was interested 

in, but looking beyond, rules and directives with which teachers appeared 

to comply and which they accepted as legitimate. The major areas of 

concern were where teachers appeared to feel personally that they were 

unduly controlled or restricted. 

So far, although uncertainty and control have been posited as 

arising in all facets of the context, they have tended to be regarded 

as singular phenomena. It will be suggested later that sub-divisions 

can be made within both themes. For example, a division used in report

ing findings to teachers in tha feedback document was to write in 

terms of 'teaching uncertainties', concerning such aspects as pupil 
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response in class and the outcomes of experiments, and of 'administrative 

uncertainties', concerning aspects such as the location of equipment 

and interruptions to lessons. But at this stage, before any theoretical 

value of subdividing uncertainties and controls emerges, they will be 

treated as singular terms. At this stage only brief, sensitizing 

definitions will be given. 

An uncertaintl will be defined asa phenomenon where teachers 

perceived the possibility of more than one outcome from an event that was 

to' take place in the future and where at least one of the possible out

comes was perceived as detrimental to the activities of that teacherl. 

The term 'outcome' as being used here is one used by the researcher to 

refer to the results of events as perceived by teachers. It is a 'coarse' 

term rather than one representing fine distinctions; in fact if fine 

distinctions ~ taken into account then clearly there would be many 

distinct outcomes. The na~ure of what is meant by an outcome is 

demonstrated in the following examples. An experiment would fall into 

the class of 'uncertainties' if it was perceived by a teacher to have 

possible , outcomes of "working" (that is, in teachers' terms, revealing 

to pupils a phenomenon it was expected by. the teacher to reveal) or "not 

working" (that is, not revealing to the pupils a phenomenon that the 

teacher expected it to reveal). A number of results with minor differences 

could all be classed as "working" and similarly with "not working". 

Locating items of equipment would fall into ,the class of 'uncertainties' 

if a search for an item in a particular place had, eay, the outcomes of 

finding the item in a working condition as expected, finding the item in 

IThe term 'possible' has been used here rather than making any , 
reference in these tentative proposals to 'probability'. 'Plausible' , may 
be even more appropriate since an outcome might be plausible to a teacher, 
yet in fact not actually possible. 
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a defective condition, or not finding the item. Again, a range of 

outcomes could be classed as "working'or 'defective'. 

'Controls' will be defined as phenomena that 'teachers perceived as 

causing them to carry out certain actions, or to Carry out actions in a 

certain way, or causing their range of possible ways of acting to be 

severely restricted. Examples of 'controls' include aspects of the 

certificate syllabus, where teachers reported that they felt they had to 

emphasise "facts·, rather than processes, and financial constraints , 

which teachers reported as causing them to order .only particular types 

of equipment which in turn ' led them to feel that they had to teach in a 

given way. It seemed again that being caused to carry out actions in a 

certain way was associated with expectations that alternative actions or 

approaches were appropriate. 

Indicators for inferring instances of Uncertainties and Controls. 

Before outlining what the researcher interpreted as 'controls' and 

'uncertainties' in the various contextual areas, an important question 

has to be considered: How did the researcher, himself, recognize something 

as a 'control' or 'uncertainty'? A direct answer to this might be any

thing that teachers reported as such, however, the problem there was 

that teachers were unlikely to think in such broad terms or to use · such 

words; to do so would mean that they, themselves were generalizing into 

a class or classes. ·The researcher, therefore, had to be open to other 

verbal cues. Various types ·of statements were taken as indications of 

the phenomena under examination. The possible existence of an uncertainty 

was indicated by several types of statement: a direct declaration that 

the teacher was unsure 6f the ' outcome of an imminent event, a statement 

that a teacher had taken or was taking action,or had not taken or .was not 
. .-

. . 
taking action; because of being unsure about outcomes, and thirdly, a 
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statement that some other event or phenomenon was a consequence of not 

being sure about outcomes. Since most statements were relatively unique 

in the actual use of words and phrases, it is not possible to examine the 

way in which each statement was coded as indicating an uncertainty, but 

only to give a small number of examples: "We start at the beginning again 

in biology, we assume that they don' t know anything" (b2 , (STO) concerning 

the teaching of biology in S3). The reason given for this was that it 

could not be taken for granted that pupils had assimilated any particular 

aspect of biology during the integrated science course in Sl and S2. "I 

tried this experiment in the back room yesterday and it didn't work", 

(ptp (STO) to a class). The researcher interprets this as indicating 

that the teacher was uncertain about the outcome of the experiment that 

he was about to demonstrate to a class. ttlf the apparatus is not working 

you have' the dilemma of whether to leave the class or leave the experiment" 

(ptb (SUT) to the researcher). This is interpreted as indicating that 

ptb(SUT) had experienced occasions when the outcome of using a piece of 

apparatus was that it did not "work" and that he foresaw that such out

comes could occur in the future. 

Controls were also located by direct declarations, statements of 

'action because ••• ·, and statements of consequence. Teachers were more 

directly expressive about being controlled and certain words or phrases 

were considered by the researcher to be indicative of this phenomenon. 

These included the following: "constraint", "bogged down in", "forcing us 

to" and "governed by·. Again it is only- possible to:_give examples here 

because of the uniqueness of individual statements. Certain statements, 

indicative ,of an expectation that controls might be imposed, were also 

taken as indicative that similar controls had been perceived in the past; 

for example: "The trouble is, someone will come along and say 'science 

for all', crash, we'll end up doing it next year" (apts(p)(STO) concerning 
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two reports that were published near the end of the observation periodl ). 

More expressive statements about control occurred at Sutcliffe where the 

propensities of the Rector, perceived by the teachers, have been described 

in detail. For example, p3 (SUT): "There is a degree of subservience at 

each level. If you don't comply something falls on you from a high 

level. Things get done but people get antagonized:' 

Recognition of controls and uncertainties has been seen above as 

a question of coding statements of teachers as instances of controls, 

uncertainties or neither. As noted earlier, the researcher was also 

alert to actions of teachers that were indicative of the phenomena under 

investigation. Since the researcher was in the position of observing 

similar actions being carried out independently by different teachers 

then he was able to compare the outcomes of such actions and to examine 

whether there were a variety of such outcomes. Whether this constituted 

a perceived uncertainty for teachers had to be established through 

probing questions. Similarly, with controls, the . researcher, by 

comparing the activities of several teachers, noted occasions where 

teachers seemed to act in similar ways and from this posited controls 

and possible sources of control. Again this had to be followed up. An 

example of an uncertainty perceived in this way occurred during the 

observation of lessons, an 'outcome' of such gatherings might be that 

the teacher and the pupils spend forty complete minutes sequestered 

together, however, the researcher noted the alternative outcome of the 

lesson being punctuated by the 'lesson interruption'. The subsequent 

questioning of teachers probed whether they perceived such events as 

'uncertainties' consonant with the sensitizing definition given above. 

There were cases where an uncertainty or control inferred from the 

observed actions of . teachers ~s not confirmed a~ such when probing 

lThe Munn and Dunning Reports (S.E.D., 1977a and 1977b). 
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questions were used. For example, the researcher inferred that teachers 

at sutcliffe school were 'controlled' in the way that they taught the 

integrated science course. This was confirmed by all teachers approached 

except b3 who said that while recognizing that his colleagues felt 

controlled, he himself felt free to deviate from the sChemel. 

It is now possible to turn to an examination of the nature of the 

uncertainties and the controls experienced in different contexts. 

Controls and Uncertainties in Relation to each Facet of the Context 
Impinging on Science Teachers. 

For presentation here, the context has .been sub-divided into eight 

facets. The basis of this subdivision is to some extent one of common-

sense, considered to be meaningful in the sense that it is a scheme to 

which teachers were able to respond, and which they accepted. The facets 

are as follows time, the curriculum, teaching materials, pupils, 

promoted science teachers, colleague teachers, senior school staff, and 

the environment outside the school. For each of these facets the inten-

tion is to outline occurrences of controls and Uncertainties that were 

subjectively salient for teachers, and to hypothesise relationships 

between aspects of the two themes. After proceeding through the eight 

facets there will be a general discussion which draws the findings of 

the individual facets together and makes further propositions. 

~. According to teachers, time controls were strongly 

pervasive and "time" was alluded to as a controlling factor by teachers 

when discussing many other aspects of their work. In describing time 

allocation in Chapters 6 and 8, it was noted that the activities of science 

lIt is noted again that at Sutcliffe there were separate examinations 
in integrated science for each -class. 
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teachers were tightly scheduled on a daily basis, with lessons, non

teaching time and breaks following one another in close succession. 

Teachers were often scheduled for teaching throughout a day with every

thing being controlled by bells and no time being officially allocated 

for the change over from class to class. The' ,length of time for any 

lesson could not be exceeded by any more than a few minutes since the 

class, and prooo.bly also the teacher, would be scheduled for s,ome other ' 

activity immediately, and there could be complaints from others if a 

class was released too late or an arriving class was left too long in a 

corridor. With activities being so tightly scheduled there was also 

little time for teachers to meet together unless they were mutually 

"free" and little time for them to engage in any other activity (a 

special concern for promoted teachers - see below). For many teachers, 

and pupils, travel arrangements at the end of the school day also 

tended to necessitate an abrupt departure from the school grounds and 

it has been noted that "time" usually referred to that period when the 

school was officially in session. 

The concern of promoted science teachers has been mentioned. They 

fe1t ' that administrative tasks, coupled with what they considered to be 

an inadequate number of non-teaching -periods (sometimes few more or no 

more than assistant 'teachers) were a constraint on their teaching. This 

was because administrative tasks had to be carried out, as well as a 

preparation and teaching load similar to other teachers, and they seemed 

to see no alternative but to complete some of the administration in class 

time. ptb(STO), for example, felt that his "efficiency as a teacher" had 

probably diminished by "twenty to thirty per cent" as soon as he became a 

principal teacher. This applied also, and apparently even more so, to 

promoted teache~s of guidance and to assistant rectors, even though the 

latter had reduced timetables. 
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Apart from time controls on a daily basis, the other main concern 

of teachers was the finite, and to them limited, amount of time available 

for a class over the year. This was mentioned specifically in relation 

to certificate classes where teachers perceived that they had to complete 

a syllabus. At Stoddard,physics and chemistry combined were allocated 

the same number of periods as other ordinary grade subjects, and even 

where there was equity ' in the distribution of periods,teache~ felt that 

there was no time to deviate from the set syllabus. For integrated science 

classes there were expected completion dates for specific parts of the 

course, reportedly because of simultaneously administered section tests. 

Sutcliffe is noted as an exception here since separate tests had to be 

set for each class. 

The greater time controls for promoted science teachers, due to 

their administrative tasks, have been noted above. There were other 

situations which, as for promoted teachers, corresponded to an 

exacerbation of the general aura of time control. Firstly, there were 

those teachers who were going through a period of what the researcher 

has referred to as 'induction'. These were either probationer teachers 

in their first year or those, notably aptf(c)(STO), who were teaching 

at a higher level for the first time. These teachers also noted a 

serious encroachment on their lives outside school. b2(SUT), a 

probationer" expected this to "wear amy over the years" and it was not 

something mentioned by other, more experienced teachers , as a current 

phenomenon. The second variation concerned those teachers who had quite 

full teaching days in several ' different locations, the combination of 

moving swiftly from place to place and class to class level was reported 

to be quite exhaustingl. b2(SUT), pc4(SUT) and aptf(c)(STO), in fact, 

IThis was also an effect .for pc4 and b2 6f the introduction of the 
open-plan laboratory, but not one which came into the consideration of that 
change. 
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were "peripatetic" ~ unde:r:-. induction. 

It might appear that with everything being so tightly scheduled 

then the timing and occurrence of events was thoroughly predictable. 

However, there were various features that introduced an element of 

uncertamnty into the schedule. Firstly, complete lessons or non-teaching 

periods could be lost at short notice, mainly by the early closing of 

schools or because of extended staff meetings or assembliesl • There 

were frequent morning staff meetings at Sutcliffe and since everything 

was tightly scheduled, if these overran then the first lesson of the day 

began to be eaten into. There was a further uncertainty at Sutcliffe 

because when the first period had been partly lost teachers seemed to 

be in a confused state as to whether to proceed with a reduced first 

period or start the second,since no clear announcement was made. At all 

three schools the first period could be diminished by assemblies; at 

Sutcliffe there were apparently occasional long Masses which caused 

teaching time loss, but none took place during the observation period. 

Non-teaching time could also disappear as supervision up to the point 

where one had only the stipulated minimum number of "free" periods for 

that week. Usually the teacher only knew on the day in question that he 

or she would be required for supervision. The scale of absence, mainly 

among non-science teachers, necessitated the fulfillment of a Isrge 

amount of supervision, occasionally beyond the stipulated number for an 

individual. With promoted ' science teachers usually arranging cover for 

the memberS of their departments and the senior member of staff in charge 

of sUbstitution not always being aware of this, then demands beyond those 

stipulated could be made. No teacher was observed to have specific non

teaching periods set aside for specific tasks. 

lLost lessons were never ~eplaced, so lesson loss meant the limited 
time in the year for a syllabus was reduced further. 
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Regarding time uncertainties with individual science lessons, a 

detailed description has been given of the ways in which lessons were 

punctuated both by interruptions and by teachers having to seek items 

of equipment or advice. Teachers tended not to perceive these phenomena 

solely in terms .of time loss but very much as factors which interfered 

with the "flow" of the lesson. Teachers did express uncertainties about 

hew much could be achieved in any particular lesson, but this was related 

to practical work carried ,out by the pupils and not knowing how long it 

would take for them to complete experiments. It was apparent to the 

researcher, and confirmed by teachers, that rather than lessons being 

prepared as set pieces, there was a planned topic which would take 

several lessons to complete and each consecutive lesson would be used to 

move further through that topic until it was completed. Whereas this 

approach tended to obviate uncertainties about what could be completed 

in any single lesson, there still remained the longer-term uncertainty 

of how much could be completed in a year (teachers tending to talk in 

this way about "completing" a syllabus). One other longer-term 

uncertainty was noted by teachers : during the year in which the study 

took place there were major changes in timetables at Cubberly and 

Sutcliffe. This was necessitated by staff changes involving temporary 

teachers who could not take on the teaching responsibilities of the 

experienced persons for whom they stood in, There were other reasons 

for the timetable changes: senior classes were rotated at Cubberly and 

efforts were made to divide non-certificate classes equitably among 

teachers. At Sutcliffe, the open plan laboratory necessitated changes. 

The main responses of teachers to the changes was in terms of knowledge 

about pupils which is discussed later. 
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Thus it seemed that there was a continuous stream of time uncertain-

ties within the daily control of time use'. Since set activities were 

designated for each segment of the day then there could be little over-

lap, so that in maintaining the overall time schedule, uncertainties could 

accummulate for individual teachers. In having to move rapidly from 

class to class teachers also had to complete (as well as they could) 

their preparation activities, and the devices they used and resultant 

problems are referred to again below. The "tightness" of time was also 

used as a justification by teachers for not being able' to undertake 

activities concerning new ideas or new courses. They also spoke of 

situations where the time needed for some activities was gained by 

giving less time than they felt necessary to others; for example, they 

might concentrate on certificate science to the detriment of integrated 

science. Teachers also felt constrained in their teaching; for example, 

they felt that they did not have enough time to repeat experiments 

(they felt that repetition of experiments was desirable where the latter 

had not produced desired results). On the whole, teachers did not appear 

to react strongly to the relatively inflexible time structure within 

which they had to teach or to the time uncertainties. It seemed that 

their expectations concerning time were not radically different to what 

pertained, they accepted that they had to work within a time structure 

but required more free timel and somewhat more scope in certificate 

science teaching. Approaches have been described which could be seen as 

ways of offsetting time controls and uncertainties, at least partially, 

and the occasional uncertainty concerning time could even be seen as 

beneficial, as when b3(SUT) expressed some pleasure that an early morning 

staff meeting had replaced a lesson with a "grotty" class. 

lrwo promoted science teachers cynically stated that they did not 
feel that teachers would make appropriate use of more free time. 
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The Curriculum. By' curriculum' the researcher is referring to the 

curricu1um-in-use rather than to any changed curriculum proposed from 

outside the school. Forces promoting curriculum change arise in the 

section on the environment outside the school. In Chapter 8, when 

considering 'areas' of teaching, certain controls were noted in integrated 

and certificate science and major uncertainties with non-certificate 

science. In integrated science, the course, according to teachers, 

consisted of working with a class through sets of worksheets called 

"sections". When a section had been completed, a class was given a test, 

the same test being used for all classes. They would then proceed to 

the next section. It seemed to the researcher that the majority of 

teachers in the three schools accepted the way that integrated science 

was approached. As said earlier, bJ(SUT) was the only teacher who felt 

strongly enough to deviate from the integrated science scheme, deviation 

only being possible at Sutcliffe. The researcher interpreted this 

ace.eptance of a quite controlled process as being a way in which to 

resolve the uncertainties that were reported as existing for most 

teachers (even those who had taught integrated science over a number of 

years) because they had to venture into the knowledge and practical 

work of other specialisms than their own. Certain actions of promoted 

science teachers were also reported as being in response to uncertainty 

about how non-specialists would treat the promoted science teacher's 

subject in class, or handle 'his' equipment. The ultimate response was 

by ptb(CUB) who unsuccessfully attempted to set in motion a return to 

the teaching of the separate sciences in Sl and S2. 

With certificate science it was observed by the researcher that 

teachers had noted certain restrictions in the syllabus. In particular, 

they were concerned at not being. ~b1e to give what they felt was adequate 

emphasis to "process" aspects and not being able to discuss the relevance 
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of topics to everyday life. Teachers spoke of not having the opportunity 

to pursue their own, or the pupils' interests. Such remarks were more 

concerned with the time available to "cover" the syllabus rather than -
the actual content, though some would have liked optional topics so that 

they had some degree of choice. In general it seemed that teachers 

accepted and appreciated the fact that there ~ syllabuses, particularly 

when they compared certificate science teaching with non-certif,icate 

teaching where no such national syllabus existed. This was another 

case where teachers seemed willing to accept some level of control 

where this reduced uncertainty. 

Despite the broad cUrriculum controls in integrated and certificate 

science, most teachers did not feel that they were subject to restrictions 

in their own classroomsl • Even at Sutcliffe aptf(c) said, "I don't think 

the establishment here could make me move very far from giving the 

lesson I want to". There were, in fact, few teachers who stated any 

concern for teaching in class in a way that was very different from the 

approach they were using. One of these was p3(aptg)(CUB) who preferred 

an alternative methodology in physics. It will be noted later that not 

being subject to restrictions in class was also related to the absence of 

colleagues from the room. 

Some areas of uncertainty mentioned with respect to the curriculum 

have already emerged. The most serious and frustrating for teachers 

seemed to be the lack of formal guidelines for non-certificate science. 

Plans were made at Cubberly to introduce a scheme, but this was due to 

come into use after the observation period2• The response to non-

Ib3 and ptb(SUT) have been noted as exceptions to this because the 
Rector could observe one biology laboratory from his room and questioned 

,any activity that was too noisey- or involved too much movement. 
2 
It has been noted that the advent of the Munn and Dunning reports 

has changed matters with regard to non-certificate science. 
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certificate classes . seemed to be to hold a very short term view and aim 

to fill each lesson that arose with some form of activity. Teachers 

experienced some uncertainty with certificate syllabuses that arose 

from the apIRrent vagueness of statements therein. In all three schools 

this seemed to be a greater problem with biology than with the other two 

subjects. Apparently teachers could perceive a single word in the 

syllabus to be fairly innocuous only for pupils to be confronted with a 

full question in the public examination. Teachers noted the "vast mass 

of facts" (b4, CUB) with which they had to deal and in particular the 

problems of retaining and understanding the information. · In this regard, 

integrated science provided additional content ·problems since teachers 

had to venture into areas outside their specialisms, sometimes in front 

of their colleagues at sutcliffe in "team-teaching" situations. ,· 

Taking into account the controls and uncertainties pervading the 

curriculum-in-use it seemed that there was an acceptable balance for 

teachers ,between being controlled to the extent that one was in a 

relatively comfortable framework where one knew basically what had to be 

done, and yet having a degree of flexibility so that individually one 

could be satisfied that one had fairly autonomous control over how one 

completed the task. Frustration and concern occurred in situations where 

that balance was not maintained, either because the framework was too 

uncertain or because one perceived unacceptable inroads into areas over 

which one expected autonomous control. In all three schools the 

balance was not approached in non-certificate science and in integrated 

science the imbalance seems to have been reduced by routinizing the 

programme. Uncertainties in biology were also noted as problematic at 

all three schools. 
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Teaching Materials. Without limitless budgets it was inevitable 

that there would be restrictions in the availability of teaching materials, 

both in the range of items and also the quantity of any particular item. 

Promoted science teachers had reported that recent budgetary cuts had 

placed them in the position of only being able to replace consumables or 

broken items, and even of having to change some class experiments to 

teacher demonstrations. The lack of skills of school technicians was 

also noted as a limitation to the possible construction of special items, 

as well as there being control on technicians' time due to them having 

to spend a large proportion of their day delivering (mainly integrated 

science) items from place to placel • There did not appear to be 

restrictions on teachers using any item that they wished to use (providing 

it was not in demand elsewhere) although a degree of 'protectiveness' on 

the pa.rt of ptp(CUB) and ptc(CUB) was noted. A "team teaching" exercise 

was specially mounted at Cubberly largely to avoid non-specialists using 

sophisticated items of physics equipment. No report was given of any 

items, apart from films, being specially brought into the school during 

the observation period for use as teaching material~; this does not 

include minor items that pupils were asked to bring from home or 

specimens for use in biology. It seemed then,that on the whole there 

was a set quantity and range of equipment that had to be used On a 

continuous basis by eleven or thirteen science teachers and it is in the 

light of these controls that the following uncertainties are viewed. 

There was a strong tendency to base lessons observed during the 

study on some form of practical activity by the pupils or the teacher or 

both. Teachers appeared to have the following expectations concerning 

materials for this practical work : 

lIt has been reported that. sch~ol technicians did undertake some 
minor construction activities. 
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(a) That they would find certain items in the laboratory in which 
they were teaching at the time and that they would be able to 
locate such -items at short notice and while a lesson was in 
progress. 

(b) That items they had requested to be delivered to a laboratory 
would be available at the time and place they had specified. 
Materials were only expected to be delivered, not laid out in 
any special way. 

(c) That items located in the laboratory, or items delivered, would 
be clean and in working order. This expectation also extended 
to gas, water and electricity supplies in the laboratory in 
which they were teaching. 

There were examples in each of the three case study schools of the above 

expectations not being fulfilled and comments from teachers which the 

researcher interpreted as indicating that teachers were in some doubt as 

to whether an expectation would be fulfilled. Thus the researcher inferred 

that there was a pervasive state of uncertainty with regard to the location 

and condition of teaching materia1s1 • 

The researcher has noted in Chapter 8 that there were occasions 

where teachers could not locate items at short notice 'while lessons were 

in progress. For teachers who regularly used a particular laboratory, 

the researcher perceived that location problems could stem from several 

causes: firstly, the teacher was responsible for keeping his own labora-

tory in order so that items could be misplaced within the laboratory; 

secondly, school technicians had free access to laboratories and there 

Here no systems for recording what had been "borrowed"; thirdly, other 

teachers "borrowed" items or left items in the wrong location and some-

times the loss of items was attributed to removal by pupils. In the case 

of the open plan laboratory at sutcliffe there was no 'resident' teacher 

lIt should be noted that such expectations did D21arise because 
there was uncertainty about what experiments would be performed or how 
they would be performed. The experiment ~ was usually decided by the 
teacher before the lesson and there was"only pupil participl.tion in 
decisions on experiments in Sixth Year Studies projects. 
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and equipment problems there came to such a head that a special science 

staff meeting was called to discuss them. Also at Sutcliffe, after the 

open-plan laboratory came into use there were twenty seven periods per 

week where lessons of one science discipline had to be carried out in a 

laboratory basically equipped for another discipline, this exacerbated 

the problem of finding equipment to hand. 

The second expectation, that items would be delivered so as to be 

available at the time desired, was also unfulfilled on enough occasions 

for it to be salient for teachers. Sometimes this was merely because 

school technicians were remiss , but the main reason seemed, to the 

researcher, to be simultaneous demands on equipment. Since groups of 

similar classes · often attended science lessons at the same time and since 

there was a tendency for similar classes to be following the same course 

in the same sequence, thirdly, since items of equipment, were in limited 

supply, and fourthly, since each teacher prepared his lessons independently, 

then it was likely that there would be occasions where two or more 

teachers would request the same equipment. The usual response of the 

school technicians was to supply the required materials to the first 

person . requesting theml • This involved the added problem that the 

person submitting the later request also submitted it much nearer to the 

time of the lesson and so was likely to learn of the non-availability of 

equipment at very short notice. As was noted, one solution to this 

problem was for materials to be moved between classes in session during 

lessons. 

In the case of the third expectation, that equ; pment would be in 

good order, again there were enough occurrences of this not being the . 

case to make it a subjectively ~alient feature for teachers at all three 

schools. This seemed more likely to occur for equipment stored in 

first ~rr~e were no indications, for instance, of senior persons having 
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laboratories, but it could also concern equipment for integrated science, 

especially where this had to be delivered quickly from room to room 

between, or even during, lessons. Also in integrated science, teachers 

of one specialism who had to deal with equipment from other specialisms 

could experience greater difficulty if equipment was defective. Labora-

tory services (gas, water and electricity) were observed to give problems, 

again especially where a teacher was not using his own laboratory. 

It is pertinent to return briefly again to problems with experi-

ments. Except for sixth year studies it Was noted that the expectation 

of teacherS was that each experiment would have a particular outcome 

which could then be used to lead to some form of conclusionl . The hope 

was that where feasible the conclusion would be drawn by the pupils 

themselves. A number of experiments, sufficient to make this a subjectively 

salient feature, appeared not to produce results even approaching the 

de~ired effect, these were said by teachers not to "work". Others might 

produce a desired effect but not with the clarity that the teacher felt 

necessary; these might be said not to have "worked well". The researcher 

perceived comments by teachers, both to classes they were teaching and 

in interviews, that indicated that thmewas an element of doubt in their 

minds before performing certain experiments. Defective equipment was 

given as one of the reasons why experiments did not "work", some 

experime~ts were even endowed with the fatalistic quality of "never 

working", and various other reasons were introduced, including the 

weather. Time controls were also used ,by teachers as a rationale for 

uncertainties with experiments, ~hey also claimed that the tightness of 

their time schedule prevented them from rehearsing experiments before 

lOne might speculate that a situation where pupils participated to 
any large degree in the design of experiments would lead to much greater , 
uncertainties. 
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using them in lessons. Among responses to problems with experiments 

was the possibiility 'of "doctoring" longer term experiments between 

lessons and the tendency to undertake experiments, being prepared for 

them not to "work" and displaying pleasant surprise when expected results 

were obtained. 

The major link between controls and uncertainties in the ,area of 

teaching materials involved the limitation on the amount of equipment 

that could be made available and the consequent problems with that 

limited amount being used constantly in a variety of locations and by a 

variety of persons. Thus materials could become mislaid or defective 

without alternatives being available. It must be stated that the 

phenomena here do not indicate total chaos with equipment: much of the 

equipment was located when needed, did arrive on time, and did "work", 

but there were enough deficiencies in all three schools for there to be 

~ uncertainty that expectations would be fulfilled on any given 

occasion. Some teachers responded to the difficulties 'of ,locating items 

when needed by trying to store more items in 'their' laboratory, this 

was referred to as "hoarding" or being a "squirrel". "Hoarding" could 

tend to increase uncertainty for other teachers because more items of 

equipment were 'out of circulation', and if it was known that certain 

items were being kept in a particular laboratory there could be increased 

uncertainty for the "hoarder" because he or she suffered more inter

ruptions. Finally, differences are noted within each school with 

principal teachers having their laboratories located near major equipment 

stores and some teachers being located in closer proximity to the 

technicians' room (STO : ptc, c3(ptg); CUB : ptc, aptf(p), apts(c), c5; 

sur : ptc, c3). Certain teachers were more "peripatetic" (STO : aptf(c), 

c5, p5(ar); SUT : pc4, b2, ptp) and two teachers at Stoddard were 



- 354 -

specially mentioned by their colleagues, ptp for having an inordinately 

tidy laboratory and hence making colleagues who used the la,boratory feel 

restricted, and c3(ptg) who kept all cupboards in his laboratory locked, 

causing additional problems for other persons teaching there. All of 

these factors would tend to lead to variations in teaching material controls 

and uncertaintie8 for individual teachersl , 

Pupils. The researcher noted that there were two feature s concern-

ing pupils that teachers felt they had to accept. ' The first of these 

was that they had to teach the pupils that came to them without having 

any cont~l over the prior or current instruction that those pupils 

received in non-science, or over their prior instruction in scienc~ except 

in those few cases where teachers had taught the class in the previous 

year. Only at Cubberly was there any action with respect to instruction 

received by pupils outside science: there were discuss ions in the Faculty 

meeting, initiated by a document that had been received from outside, 

on relating science and mathematics teaching. However, this had not 

gone beyond the discussion stage by the end of the observation period and 

hence had not gone beyond ,p4(ar) and the principal teachers. 

Teachers noted a major constraint concerning the abilities and 

attitudes of non-certificate pupils: they felt that non-certificate 

pupils did not have the ability to concentrate or the intellectual 

ability to undertake "real" science. (The uncertainties about what to 

do with non-certificate pupils have already been noted.) 

lAs in all other areas, only possible contextual effects within 
the eight facets are being considered here, the different approaches 
of individual teachers themselves are not being taken into account. 
For example, ptp(CUB) had a reputation among the school technicians as 
someone who put in last minute equipment requisitions. 
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The second controlling feature with regard to pupils was that to some 

extent teachers had to accept the way that pupils were grouped when they 

came for science lessons. Major decisions about pupil grouping were made 

at the school level, with the most rigid system occurring at Sutcliffe. 

But at all three schools there were opportunities for minor rearrange

ments because classes were timetabled in blocks. Thus, for instance, 

several classes would be timetabled for non-certificate science at the 

same time so that apts(p)(STO) was able to report that he distributed 

the pupils in order to prevent too many "disruptive" pupils being in one 

class. It was noted that there were different types of grouping in each 

of the schools : at Stoddard "banding" was favoured, at Cubberly "mixed 

ability" and at 'Sutcliffe "streaming". Again, whereas these represented 

controls, they were perceived more in terms of the uncertainties they 

introduced. 

Combining all uncertainties expressed by teachers about pupils, 

there seemed to be two broad sub-categories: Firstly, uncertainties 

surrounding information held by teachers about pupils including general 

background information, information on pupils' previous science 

activities, information on their current science and other knowledge and 

skills, and information about pupils' future activities. Secondly, 

uncertainties surrounding the inability to predict how pupils would 

behave during any particular lesson and how they. would respond to 

particular science activities. These appear to be related categories in 

that predicting how pupils would behave .in class might be assisted by 

additional information but, as will be noted below, . it is not completely 

predicated on the information base. 
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Teachers only encountered the majority of their pupils during the 

periods of time when science lessons were scheduled to take place with 

those pupils. But these were times when they felt they were expected 

to fill the time with ~science teaching'. This was given as part of the 

reason why they were not very familiar with the "mckgrounds" of most of 

the pupils. They suggested other contributory factors such as changes 

of class in the school year in which the study took place (Cub~rly 

and Sutcliffe) and the number of pupils with whom they came in contact 

in a large school. Teachers appeared to lack information about other 

Bubjects being taken by pupils, both science and non-scienc~and about 

knowledge and skills that pupils had acquired in both science and non

science SUbjects. It seemed, though, that this lack of knowledge only 

became subjectively salient for teachers if the lack of information 

became evident during a lesson, with pupils not having some knowledge 

or skills required for the progress of that lesson. 

Teachers raised various factors as contributing to their lack of 

information about pupils' science knowledge and skills. Records of work 

completed were not normally available, and teachers who had taught a 

pupil or class previously could have left the school. Doubts were 

expressed about what pupils might have learnt in integrated science, 

with one response being to "start at the beginning again" in the third 

year. There appeared to be added doubt where classes were shared by more 

than one teacher. Variations in pupils were put forward as a factor in 

making assumptions about any particular pupils uncertain. _ The uncertainty 

about pupils' future states made teachers unsure about the value of the 

knowledge and skills that they were currently providing. This was felt 

most strongly with non-certificate pupils. 
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Although teachers could not be certain that any particular pupil 

would be present for any given lesson, to a degree they felt reasonably 

sure that they could predict that on most occasions there would be 

enough pupils of a class physically present to justify undertaking a 

lesson. They only deviated from a planned lesson if a large number of 

pupils were absent, except in the case of non-certificate classes where 

planned activities went ahead irrespective of the number prese~t provided 

some pupils were in class. If a lesson t ook place there were further 

unknowns about how the pupils present would behave in class and how they 

would respond to science topics. The researcher has noted how inter

ruptions could occur in lessons due to 'trivial pupil events', but in all 

classes observed there was a virtual absence of indiscipline. 

A summary has been given of the major controls and uncertainties 

surrounding pupils. The controls, namely, having pupils for very fixed 

periods of time in, batches of up to twenty and having to take the pupils, 

so to speak, as they came, appeared to be strongly interwoven with the 

uncertainties about pupils' background knowledge and likely response to 

classroom activities. It seemed that various devices were used by 

teachers to avoid frustrations about pupil Uncertainties. They tended 

to teach in such a way that a whole class, as a group, experienced 

certain phenomena and the main aim appeared, to teachers, to be to "get 

through the work". This would avoid uncertainties about individual pre

requisite knowledge and about individual absence,and special arrangements 

would only have to be made in extreme cases of absence or if there were 

indications that many members of a class did not have the required 

knowledge or skills. Extensive uncertainty about pupils' prior knowledge 

could qe offset by assuming that they had very little knowledge. The 

latter was likely to occur part~cu~rly with certificate subjects where 

teachers might be unsure of what took place in the previous two years' 
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integrated science. It appeared that uncertainties about individual 

pupils could be offset by grouping pupils into labelled 'types'; classes 

were sometimes labelled too, such as aptf(c)(STO) indicating that his 

next chemistry class was "the mob". Finally, those teachers who engaged 

in extra-curricular activities with pupils stated, independently of one 

another, that a major value of doing this was to "get to know" the pupils 

better; that is, they seemed to appreciate this as a means of reducing 

uncertainty about pupilsl • 

Promoted Science Teachers. Since the primary concern is with 

controls £a science teachers or their experienced uncertainties, then 

this section involves a consideration of teachers' perceptions of controls 

by their promoted colleagues; brief attention has been given to promoted 

science teachers' perceptions of the controls they felt they could 

exert on their fellow science teachers in Chapter 7. 

Apart from the comment by p3(aptg)(CUB) about his principal 

teachets bias in equipment purchase, and remarks by several teachers at 

the same school .that p4(ar) . could exercise control because he was the 

only link between the science teachers and the senior school staff, 

there were few comments on controls exerted by promoted science teachers 

at Cubberly2. The situation was similar at Stoddard. ptc(STO) mentioned 

providing schemes for chemistry courses, and according to the staff hand-

book each principal teacher was required to do the same for his or her 

subject, but no teacher commented on this or any other aspect as a 

control. It was at Sutcliffe that certain actions of each principal 

lIt was also interesting that some of them saw their familiarity 
with pupils as a way of generally reducing classroom uncertainties in the 
sense that they could "get away with more" and did not need to be very 
highly organized. . 

2ptc(CUB) stated that he did not think that the issuing of edicts 
was an appropriate approach for a principal teacher. ' 
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teacher seemed to be seen as controls by subject colleagues. Remarks 

were made to the researcher that ptc(SUT), on his appointment at the 

school late in the school year, had "taken" certificate classes from c5, 

and about ptp and ptb for controlling the ordering of equipment and 

concentrating unduly on materials for fifth and sixth years. pJ(SUT) 

said that ptp could "pull rank" when it came to the use of rooms and b2 

felt that ptb sometimes "played the headteacher", in other words, acted 

like a headteacher, or, more specifically, acted like the head or Rector 

at Sutcliffe. ptp(SUT) also noted the tendency for the Rector's approach 

to be followed by principal teachers , but since the principal teachers 

also bore the brunt of the Rector's "edicts", then this could have the 

alternative effect of making the principal teachers appear less 

"assertive". Thus, while noting that his principal teacher could "pull 

rank" pJ also wished for a more dominant head of department, a desire 

echoed by pc41. 

Since promoted science teachers were in receipt of a responsibility 

allowance then there was an expectation on the part of their non-

promoted· colleagues that they would fulfill certain functions. There was 

also a corresponding reticence on the part of promoted science teachers 

to make what they considered to be undue demands on their non-promoted 

colleagues. The latter also expressed a reluctance to venture into what 

they felt to be the domain of the promoted science teachers. They tended 

to give two reasons for this reticence: firstly, the likelihood of 

causing offence to the incumbents by appearing to usurp the latte~ 

functions, and, secondly, the possibility of appearing to be too 

ambitious in terms of attempting to perform duties of a promoted person. 

~he possibile controls by principal teachers over 'induction' have 
been mentioned, though no teacher spoke of being controlled adversely 
in this way. 
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c5(sur) stated this second possibility as follows: "The initiative has 

got to come from the top, if I do that I'll be an upstart". The 

researcher proposes that this was a form of 'social pressure' as out-

lined in the next section. 

Comments concerning uncertainty about promoted science teachers ~ 

promoted science teachers were again mainly confined to Sutcliffe. At 

Stoddard, only b2 (STO) came close to mentioning uncertainty when he 

talked about the "chaos" in the biology department, but he tended to see 

this as a positive benefit because a too-well organized department 

represented to him greater control, something he preferred to avoid. 

At Cubberly, uncertainties were expressed about p4(ar) who, in his position 

as Faculty hea~ was the link with the senior staff; teachers were unsure 

both whether he would pass on their ideas and whether he or the more 

senior staff initiated some of the communications that were handed down. 

At Sutcliffe it was the probationer teachers in particular who felt a 

need for heads of department who they could "respect" and to whom they 

could look for some form of example. It should be noted that this was 

before ptc(SUT) had become established in the schooll • Some of the 

responses of promoted science teachers when asked about their duties 

were perceived by the researcher as attempts to reduce uncertainty for 

assistant teachers. For example, ptb(Sur) saw as one of his tasksto see 

that members of his department knew what was in the syllabus, what they 

could "go over lightly" and what they needed to go over "in a fair bit of 

depth". 

~he researcher interpreted certain comments of ptc(SUT ) , aptf(c) 
(srO) and p5(ar)(STO) to be indicative of an effect which he called the 
'moratorium' phenomenon. Teachers who were newly promoted from another 
school (as were the three mentioned) were reticent about making any 
changes until they were established in their posts and had some cognizance 
of the new situation, or in terms of the unifying themes: until their 
uncertainty about the situation .was reduced. 
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Finally in this section, it is noted that certain promoted science 

teachers, themselves, experienced some uncertainty not apparently 

experienced by other science teachers. ptc and ptb(CUB ) expressed doubts 

about how well the chemistry and biology aspects of the integrated science 

course were being taught. The researcher saw this 'as being associated 

with their lack of control over those areasl . Several other promoted 

science teachers across the schools, both principal and assistant 

principal teachers, conveyed to the researcher their uncertainties about 

getting ideas carried out because they were unsure of the response of 

their colleagues and of their lack of control over those teachers. 

Colleague Teachers. From time to time during the observation 

period occasions were recorded where science teachers would assail one 

of their colleagues with what appeared to the researcher to be fairly 

good-humoured teasing. Such occasions seemed to be ones where the 

teacher subjected to the banter was engaged in some relatively unusual 

activity, that is, one that was not normally observed being carried out 

by science teachers. This might include preparing work or marking at 

times when teachers did not normally work, appearing to put extra 

effort into activities or even use an educational term not normally 

used by teachers. Instances have been noted of pc4(SUT) obtaining some 

wall charts and c3(ptg)(STO ) carrying out an extra function connected 

with examinations. Three teachers individually and independently 

remarked on the "ribbing" they tended to get from their colleagues if 

they were assumed to be performing extra tasks beyond their normal duties. 

lIt has been stated in Chapter 7 that aptf(p)(CUB) was very active 
compared with the assistant principal teachers responsible for first 
cycle in the other two schools (where principal teachers did not express 
concerns similar to ptc and ptb(CUB)~ It was noted also in the pre- ' 
liminary study schools that where the assistant principal teacher for 
integrated science was more active there ' tended to be more conflict 
between him and the principal teachers that were not of his specialism. 
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ptc (STO) had perceived the "increased vindictiveness" of such comments. 

Persons could be accused of "empire building" or of trying to "score 

promotion points" or, particularly with extra tutoring of pupils after 

school, of earning extra money. Extra curricular activities such as 

running a science club or a rugby team·did. not appear to be included in 

matters for "ribbing". The researcher interpreted these occurrences as 

indicating that there was 'social pressure' to work in a way that was 

generally considered normal. Although teachers mentioned the "ribbing", 

there were clearly those who were willing to go ahead with extra activities 

so that apparently they were not controlled by the social pressure to 

the .extent that they forsook the activity. On the other hand, the 

researcher recorded few instances of teachers reporting unusual activities 

being carried out. 

In Chapter 6 it was noted that science teachers in the three case 

study schools each knew very few teachers of subjects other than science. 

This was particularly the case at Stoddard where there was no central 

staff room. On the other hand, apart from two main exceptions (b2 and 

pS(ar)), the scienc~ teachers at Stoddard met more frequently as a group 

than at the other two schools. Even though science teachers saw one 

another more than they saw non-science teachers, they did not tend to see 

each other teach,and uncertainties expressed by them about their science

teacher colleagues referred mainly to the classroom. With "open-plan" 

laboratories mooted at Stoddard and Sutcliffe, teachers expressed mis

givings about working with colleagues because they might have different 

approaches in class or accept different standards of pupil behaviour. 

Stability of staff was mentioned as an important factor in teachers 

"knowing each other a little better" (b), SUT). By "stability" of staff, 

b) was referring to the tendenc:y for there to be frequent changes of 

staff and his remark indicated that he saw this frequency to be decreasing. 
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He also felt that the "st~bility" meant that teachers would begin to do 

things "with a wee bit more ambition". 

If there were 'social pressures' to behave in certain ways then 

this can be seen in the light of other potential controls and uncertain

ties. For example, someone that planned too hard might increase controls 

and uncertainties for his colleagues; he might make undue dema.nds on school 

technicians or tie down equipment so that, say, his colleagues were 

more uncertain about- finding materials at short notice or more controlled 

in what they could use. A person who appeared to be trying too hard 

might make a colleague feel more uncertain about his own promotion 

prospects. 

. . 
Senior School Staff. Within the general description of features 

of the senior staff at each of the case study schools were some indica

tions of teachers' perceptions about controls placed on them by 

personnel at that level. At Stoddard and Cubberly, relatively few 

controls appeared to be felt by teachers from the senior school staff 

except for the feeling that appeared to be general among teachers in 

all three schools that there was an emphasis on the gaining of certi

ficates to the particular detriment of non-certificate pupilS. At 

Stoddard matters concerning science teaching were reported by the 

principal teachers to have been placed squarely in their hands by the 

Rector. There was one teacher (b2) ·who mentioned controls by the Rector, 

but this was largely in relation to his desire to carry out certain 

activitie :=; with non-certificate pupils . At Cubberly, with its "Faculty" 

arrangements , comment~ about being subject to decis ions outwith their 

control were only made by the principal teachers (especially ptc) . 

Comments by other teachers abou..t. the Rector were interpreted by the 

researcher as falling within the theme of uncertainty (see below). 
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sutcliffe school differed markedly from the other two schools in 

that every Sutcliffe science teacher, at some time during the observation 

or interview periods, ~de some reference to controls seen to be placed 

on them by the Rector. There were many explicit rules and it appeared 

to the teachers that the Rector was willing to belabour them about 

following the path he had set or to apply sanctions. Major decisions 

about the allocation of classes to teachers were taken centrally and 

classes were rigidly streamed with decisions on whether a pupil should 

follow a certificate course in SJ also being based on the streamed class 

to which the pupil had been allocated in Sl and S2. 

It seemed to the researcher that the science teachers at Sutcliffe 

could be divided into three groups according to their reaction to the 

Rector. The first group consisted of ptp, apts( p) and ptb. These teachers 

had been serving for some time in the school and hence had long 

experience in the "ways" of the Rector; they felt they could predict how 

the Rector would behave and acted in ways which they felt avoided conflict 

with him. Secondly, there were two teachers, aptf(c) and cJ (who brjefly 

acted as principal teacher of chemistry) who had ~ experience in the 

school, but not a s long as the first three teachers; to some extent 

they were still in conflict with the Rector. Thirdly, there were the 

remainder of the teachers, including ptc, who were relatively new to the 

school. Apart from ptc, these teachers were non-promoted and less likely 

to come into contact with the Rector; pc4, pJ, bJ and b4 also felt some

what "protected" from the Rector by ptp and ptb. The third group tended 

to view some of the anecdotes of their longer serving colleagues about 

the Rector with some scepticism; they appeared keener to get on with the 

job of teaching. However, they did make comments which indicated to the 

researcher that they had been pe~sonally affected by actions of the Rector, 

but they noted both negative and positive effects of the Rector's controls; 
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for example, explicit rules on homework were seen negatively as causing 

one to spend an inordinate amount of time setting and marking questions 

for junior classes, but positively as inducing one to get through a 

significant amount of work with higher classes. Further details of the 

controls exerted by the Rector at Sutcliffe, and teachers' responses to 

these controls, have been given in Chapter 6. 

Turning now to uncertainties perceived by teachers and attributed 

to senior school staff, these were mainly about 'communications' and 

'decisions'. It was at the school with the most elaborately charted 

organizational structure, Cubberly, that science teachers mentioned the 

most problems with communication. This was also despite a weekly staff 

meeting for announcements. Part of this was not receiving communications 

until "the last minute" and part not being informed of changes in 

decis ions. It has already been noted that teachers were uncertain where 

instructions originated in the structure. bc5 and b2(CUB), with less 

experience at Cubberly, were concerned that in dealing with pupils they 

were unaware of "school rules" and ' ''procedures''. There were few comments 

at the other two schools about communication problemsl . 

The second set of comments concerned the decision-making actions of 

Rectors. There were few commehts on this at Cubberly, perhaps expected 

in the light of teachers' apparent uncertainty about what transpired at 

'higher' levels . It should also be noted though that the Rector was 

relatively new to the schoo12 . Teachers at Stoddard and Sutcliffe gave 

examples of cases where their Rectors had a ppeared to be inconsistent in 

lA feature mentioned by bJ(STO) was that for reduced uncertainty 
with regard to communications in the school one had to accept lesson inter
ruptions by or on behalf of senior school staff as a "necessary evil ". 

2 He may have been subject to the 'moratorium' phenomenon (see foot-
note on p. 360 .) 
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decision making. Two biology teachers at s toddard noted situations 

where their Rector had, recanted on decis ions and also where he had 

seemed to deal inequitably with science and non-science departments. 

ptp and ptb at Sutcliffe school reported that they had expended energy 

on arrangements instigated by the Rector but subsequently quashed by 

him, and there were other occa~ions where teachers at Sutcliffe felt 

that their rector was inconsistent;for example, c3 when appointed acting 

ptc. 

The Environment Outside the School. Responses of teachers about 

eertain phenomena outside their sqhools have been interpreted as per

ceptions of controls on how they carried out the tasks of teaching. 

There ~ere comments about the preferences of universities for certain 

combinations of subjects or certain ways of treating syllabuses. There 

were suggestions that the teaching of integrated science was a regional 

policy, and p4(ar)(CUB) certainly used this fact as a means of baulking 

a move by ptb to 'de-integrate'. It appeared to the researcher that 

teachers were generall y resigned to the fact, although resenting it, 

that ideas would be forced upon them. This had seemed to those at 

Stoddard and Sutcliffe to be the ' -case with "open plan" teaching. 

A second major area emanating from the general environment outside 

the school, and perceived by teachers in a way that the researcher inter

preted as a contro~was the career structure in which they -worked. 

According to teachers, what ever position they currently occupied, 

thoughts concerning the next "step" had to be entertained. Whereas this 

is not a feature exclusive to science teachers, it is included because of 

possible related responses to science teaching. Although teachers were 

not certain as to the exact cri~eria used in promotion, they tended to 

assume that activities outside the classroom were more important than those 
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inside. Various outside involvements were mentioned : work on school 

and regional committees, extra-curricular activities and attendance at 

in-service courses. These were events where one could be ~ to be 

doing something as opposed to the classroom where one was not normally 

seen in action, especially by those whom one might need to influence. 

It was felt that being able to use the right "jargon" was a criterion, 

whether one subscribed to current ideas or notl. It has been noted 

that although teachers felt that non-teaching activities were an 

important criterion, they also appeared to be under some 'social pressure' 

not to try to score "promotion points". One's actions were likely to 

be interpreted by others in terms of vying for promotion; this was the 

perspective of b3(SUT) on why ptb was "pushing the open plan". 

There have been frequent 1'eferences to such phenomena as "open 

plan", "team teaching", "discovery learning", "integrated science" and 

"non-certificate science". To teachers these were all relatively 

recent pheonomena which they had had to adopt. The researcher will 

refer to all ,of these under the general term 'innovations'. Teachers' 

perceptions about innovations seemed to ,indicate that they each tended 

to introduce increased uncertainty into the teaching situation. An 

example of this is integrated science where a teacher's uncertainties 

about factual information (see p.348 ) were reportedly compounded by 

having to teach in areas which were not their specialisms, or where 

teachers' uncertainties about experimentation were increased because 

they were unfamiliar with equipment used in other specialisms. A 

further example is "discovery learning" , where uncertainties about 

"completing. work" in the time available could be increased because 

IThe researcher found that on two occasions, both at Cubberly" 
where he observed teachers with education rather than science books, 
those teachers were preparing for promotion interviews. 
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teachers felt that the method required far more time. 

There will be a brief discussion on ways in which innovations were 

sources of uncertainties themselves. From statements made by teachers it 

seemed that this could occur in three ways: in a ppearing to negate and 

cause more uncertainty about older, more established, methods; in intro-

ducing methods which teachers were unsure how to carry out but which they 

felt they had to get 'right'; and in exposing an apparent lack of 

systematic, reliable knowledge to support the use of one method or 

another. 

It seemed to the researcher that if teachers espoused methods 

which they considered that others had declared pass~ then they experienced 

some feeling of guilt. Teachers seemed to the researcher almost 

apologetic about admitting, "I'm an ivory tower physicist", tiThe great 

didactic thatLam" (both ptp(5UT), during meetings of science teachers) 

or, "I'm a great traditionalist, I expect a traditional experimental 

write up" (cJ(ptg)(STO), directly to the researcher). The rapidity of 

change also seemed to leave certain teachers in a state of confusion 

about the permanence of the curriculum: that is, they seemed to expect 

some degree of stability and consistency. Teachers who had accepted 

innovations found that they were left supporting an idea from which 

others had apparently moved away. Two examples of this occurred at 

Cubberly: cJ(CUB) noted his confusion because he had been persuaded to 

accept the idea of "mixed-ability" teaching in integrated science but 

suddently he detected a move to' stream integrated science classes againl. 

lActually it was planned in the year following the study to extract 
a number of what they considered to be "high flyers" and form a separate 
class in 52 for these pupils. This was a move planned and executed by the 
Faculty meeting and cJ may not have been clearly informed and convinced 
of the reasons. ' 
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b2(CUB) mentioned misgivings about other persons promoting integrated 

science as an ideal, her acceptance of this, and then others deciding 

that pupils should be given examinations in the separate disciplines at 

the end of 82. 8he stated that, "It makes a nonsense of integrated 

science when there are separate exams and the children have to be told 

which bits to revise". (The separate examinations were said to be to 

facilitate decisions about option choices at the end of 82.) 

The second set of uncertainties that appeared to the researcher to 

be introduced by innovations seemed to stem from teachers' perceptions 

that there must be .a right and wrong way to carry out the methods. In 

other words, teachers seemed to indicate that they had a responsibility 

to carry out the methods correctly. The uncertainty came about because 

teachers were not completely sure about what they were expected to do, 

even though they felt they had an obligation to 'get it right'. Problems 

seemed to arise from them not having been provided with adequate details 

on how the methods should be executed. They felt that if a new idea 

was introduced then they ought to be given training in its use; this was 

emphasised especially with regard to non-certificate science. It further 

appeared to the researcher that there was a concern among teachers to get 

the methods right to the satisfaction of those who had proposed the 

methods,or those who were agents for the implementation of the methods, 

rather than 'rightness' being evaluated by classroom effects. The 

researcher interprets this as being related to relative uncertainty of 

using classroom effects as a measure and the control of having to be 

seen in a favourable light by those who might be influential in promotion. 

The third set of uncertainties concerned teachers' feelings about 

the empirical justif~cation for the introduction of new ideas. The 

latter were seen as just that, ideas, with little or no evidence to support 
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their introduction. They noted that the same might be said about methods 

that had · been in use for some time but at least these had been "tested 

by time", unlike changes such as "open lJlan" teaching which were "an 

adventure . into the unknown" (c3(ptg)(STO)). It has been noted in 

Chapter 6 that teachers had questioned the rights of persons outside 

the school to introduce ideas where such persons appeared to them to 

have no experience of the methods and where such methods did not seem to 

have been tested in "real" situations. 

Finally, with regard to innovations, science teachers in the study 

appeared to the researcher to react to what they perceived as a plethora 

of change taking place in the education system. p4(ar)(CUB) referred to 

the education system as being "in a state of flux"; others put their 

feelings more strongly, p5(ar)(STO) felt that the education system was 

"rather chaotic" and saw it remaining so, and c3(CUB) spoke of the 

education system being in "turmoil". Despite their feelings of 

uncertainty regarding the plethora of changes it has been noted above 

that teachers felt that they were under a degree of pressure to conform. 

It was observed that there appeared to be no qualms on the part of 

senior school staff, and those outside the school, in introducing more 

than one change into a school simultaneously. For example, a new 

principal teacher and an open plan laboratory were introduced at the 

same time at sutcliffe with the added suggestion, not taken up, that a 

range of worksheets in integrated science should be prepared. 

General Discussion 

Eight contextual facets were formed from teachers' major concerns 

during the participant observation study by grouping those concerns into 

categories. Major occurrences ?f controls and uncertainties have been 

described for each of those facets, the intention of this description 
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being to show that, with special reference to the science teachers in the 

study, the controls and uncertainties extended throughout the facets as 

pervading themes. At the same time it was stressed that the effects varied 

for individual teachers, departments, and schools, as will be emphasised 

again below when summarizing that aspect. There was a second aim of 

showing that viewing the context in terms of controls and uncertainties 

was potentially useful for making sense of teachers' patterns of thinking 

and activity. This has been commenced in the foregoing and will be 

developed further in this and the next chapter. 

Some further tasks are charted for the remainder of this chapter. 

A ~rief resume will be given of the types of controls and uncertainties 

revealed within the facets. After this some suggestions are made 

concerning characteristic features of the underlying themes, especially 

of those aspects which were subjectively salient and those which were 

not. Following this there is a return again to links between controls 

and uncertainties and to responses of teachers. After a summary of the 

main propositions in this chapter some questions will be posed which 

lead on to the next chapter. 

Taking an overview of the context of science teaching in the three 

case study schools, it appeared that teachers were working within a 

system of high complexity. There were eleven or thirteen science 

teachers all fol~owing tight teaching schedules and attempting to complete 

courses of a highly practical nature within fixed times. Many items of 

equipment were .in use and much of this equipment was being continuously 

moved around. Each teacher .had con~act ~ith over a hundred different 

pupils each week, but except for the most senior pupil~ for whom contact 

times were sometimes longer,this contact was in groups of up to twenty 

for a maximum of eighty minutes at a time. The complexity was increased 



- 372 -

by the demands made on teachers by the nature of the science departments 

and the school in terms of size and concomitant variables. Further, 

teachers often had to contend with what seemed to them powerful forces 

from outside the school. 

Under 'time', 'the curriculum', and 'teaching materials' finite 

boundaries have been noted. But the time schedule was perforated with 

other events whose exact point of occurrence could not be predicted; 

the curriculum was also problematic, especially with the lack of guide

lines for non-certificate science; and there were continuous difficulties 

in ensuring that the right items of functioning equipment gave the right 

effects when required (since 'right' effects were an expectation). 

Teachers had to accept pupils as they came and in the groups in which 

they were arranged, but there was always a likelihood that pupils 

would not have certain pre-knowledge or skills required or would 

respond in an unexpected way. 

It appeared to the researcher that teachers felt controlled in 

~ ways. Firstly, they were quite rigidly control~ed throughout their 

school day as to the type of activity in which they were engaged. 'Type' 

here refers to a level of activity such as 'engage in teaching activities 

with sixth year studies pupils' or 'go for a coffee break for fifteen 

minutes'. The second way in which teachers felt subjected to controls 

was either in being prevented from undertaking particular activities or 

in feeling forced to undertake activities they would not have otherwise 

undertaken. The third way was in the manner in which they carried out a 

particular activity. There were indications from teachers that they 

felt either that they were forced to carry out activities in certain 

ways when they would have preferred other ways or that they had been 

prevented from carrying out activities in ways they preferred without 
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necessarily being forced to use particular alternatives. The fourth 

way was a feeling of being controlled as to the degree to which an 

activity was carried out. Examples of this fourth category would be: 

not being able to spend as much time on a topic with a class as desired, 

or not being able to prepare for a lesson to the extent that they would 

have liked. 

It seemed that uncertainites could be viewed in several ways. 

Firstly, they could be divided into shorter and longer term features. 

A number of uncertainties would be manifested on a day-to-day basis. 

These included the loss of time, lesson interruptions, the locating and 

functioning of equipment, and the success of experiments (some experiments, 
, 

especially in biology, were of a longer duration). Other uncertainties 

would occur less frequently than day-to-day, for example, changes in 

timetables, or might not become resolved until towards the end of the 

school year or even later. The latter included whether courses would be 

completed and whether pupils would be successful in examinations. Those 

uncertainties that seemed to occur on a day-to-day basis would also have 

short term feedback in that, for example, if one was unsure of whether 

an experiment would produce the required results one quite quickly 

observed the outcome (the outcome in terms of individual pupils perceiv-. 
ing the required result was more problematic except that allusion has 

already been made to the device of getting a small number of individual 

responses to signify the perceptions of the class group). Although the 

outcome for the immediate experiment was soon clear, this indicated 

nothing about the next experiment. The longer term uncertainties could 

not be resolved so quickly, though this could also mean that long term 

uncertainties might notbe salient while one was not in possession of 

feedback. However, it did seem that the longer term uncertainties 

mentioned were salient for teachers at the time of the study. The 
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special effect of innovations was noted, in each case they seemed to be 

perceived as increasing the uncertainties that had already been raised 

in various areas. Integrated science was an example of this: uncertain

ties already felt in retaining factual information were increased by 

having to venture into other subject disciplines; uncertainties felt in 

experiments were multiplied by having to use unfamiliar equipment; and 

the need to move a great deal of equipment around for integr~ted science 

increased location and function i ng problems. Examples for other innova

tions have been given. 

The researcher has noted that he perceived certain features that 

could, potentially, have been controls or uncertainties for science 

teachers and yet they were not raised as such by them. It thus becomes 

a matter for explanation as to why some aspects were subjectively salient 

and thus fell within the definition of a 'control' or 'uncertainty' and 

others were not. The circumstance in which controls or uncertainties 

were raised by teachers was where the teacher _was experiencing some kind 

of frustration or anxiety which he or she attributed to that effect. 

Controls seemed t o be experienced by teachers as frustrations when their 

freedom to act was limited in some ·way. The notion that they should 

expect this freedom to act is interpreted by the researcher as being a 

desire for autonomy in line wi th a professionalized self-image. Examples 

that have been given were the lack of time to deviat e from syllabuses, 

feeling forced to adopt certain approaches, and. experiencing colleague 

pressures to act in certain ways. Controls prevented the t eacher from 

freely making judgements about what and how to t each (the assumption 

by teachers seemed' to be that these judgements should be based on 

practical experience rather than educational theory). In particular, 

teachers seemed to be very co~cerned about the rights of outsiders to 

control the way the t eachers t aught. Some controls were ~ experienced 
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as frustra t ing. An example of this was t he exist ence of syllabuses for 

certificat e subjects. It could be expected that the t eachers 'desire for 

autonomy might be extended t o devising their 01-Tn courses, but the 

t eachers in the s t udy accepted syllabuses and even saw t hem as a pos itive 

benefit. The researcher interpreted this as being because devising a 

syllabus was seen not only as making the t ask of science teaching far 

more complex, but also as far more uncertain. In cases such as t his, 

where something that appeared to , the researcher as being a control was 

not experienced as such, this seemed to be because experienced uncertainty 

was being reducedl • 

When were uncertainties perceived as such, and also perceived as 

frustrating? It appeared to the researcher that teachers had certain 

expectations concerning • properly' and ' smoothly run' teaching. These 

expectations were formulated in terms of what the teacher and pupils 

would be able to do during a lesson rather than of the effectiveness of 

those activities. Without exception- teacher s responded t o the researcher's 

question about their perceptions of an 'ideal' teacher in such terms as 

having materials ready or giving information. rrhus, it seemed that 

teachers were very much concerned with urgent short term and practical 

issues and the uncertainties experienced as frust rat ing were t hose 

surrounding t he problems of simply get ting functioning equipment in the 

right place, or getting pupils to perform the activities t hat the t eacher 

prescribed . These uncertainties made teaching far more complicated t han 

they felt it ought to be , but on the whole the individual teacher did 

not seem to perceive, or at least did not admit, that he had a responsibility 

lrhis i s consistent with the finding of Engel (1970) that the most 
conducive organizational baclqground for a group of professionalized 
persons was a moderat e form of bureaucracy. This would indicat e t hat 
they preferred some reduct ion in uncertainty, whereas a s t ro'nger bureau
cratic structure would l ead t o, great er experienced controls. 
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in these mat ters as being partly to blame for the uncert ainties, 

especially with 'innovations' where teachers seemed to expect r e-

training by others before implementat ion. 

Uncertainties and controls also appeared t o be seen as frus t rat ing 

when they placed t eachers in situat ions where it was difficult for them 

to give accounts of their act ivities . Such accounts had t o be given a t 

certain times t o pupils, to colleagues and to senior staffl. In some 

senses t he t eachers seemed to be accounting to themselves for their 

activities. Again, this was consistent with teachers being professionalized 

in that they would have a certain self-image of expect ed autonomy, teacher 

expertise, knowledgea biYity and involvement. Thus , it seemed to the 

researcher that they tended t o use uncertainties and controls as 

just ificat ions when they perceived t hat their professional image was 

threatened by events that had taken place . For example , when experiments 

had not gone according to plan, the control of lack of time for rehearsal 

was raised , or the uncert ainty of r eceiving equipment which was defect ive 

was used as a just ificat ion. A further example was reference t o the 

control of lack of time as a rat ionale for not taking up neH ideas t hat 

they perceived t hat others expec t ed them to take up. Uncert ainty about 

those new ideas was also used as a reason. 

A number of ideas have been raised on the foregoing pages in an 

a t t empt to make sense of uncertainties and controls as defined, that i s , 

of features salient to teachers. There appeared t o be t wo thresholds 

which have been alluded t o before in terms of a 'balance': on the one hand 

ther e seemed t o be a t eacher desire for sufficient s t ruc t ure for lhe job 

to be manageabl e, on the other teachers seemed t o need sufficient 

lDuring this research a major factor was t hat accounts had t o be 
given to an outside observer f n the classroom too. 
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flexibility to feel tha t they were exercising their professiona l 

autonomy. To exemplify this 'balance', it was perceived by the r esearcher 

particularly with respec t to the curriculum,because there were two 

curriculum areas which contrast ed: in non-certificat e science, t eachers 

bemoaned the lack of a (national) syllabus, in certifica te science they 

commented on the lack of flexibility in the provided syllabus (and in 

the case of biology the uncertainties t herein). The maximum acceptable 

control in this case seemed t o be t hat certain explicitly s ta t ed t opics 

were specified, the t eacher would t hen be able t o exercise his professional 

autonomy in teaching t hose t opics, In the case of integrat ed science , 

since the uncertainties about course content seemed to be greater, then 

the maximum acceptable control also appeared to be great er in tha t 

teachers were willing to undertake the classroom activities set out in 

a series of workshee t s. The notion of a 'balance' was also perceived 

by the researcher with respect to the 'time' aspect and with regard to 

the activities of principal teachers and senior school staff. 

In outlining controls and uncertainties within the eight face t s, 

certain links between themes within face t s were noted. Thus, for 

example, it was suggest ed that uncertainties rela t ing t o time could be 

viewed as being relat ed t o time controls, especially the t ight scheduling 

of act ivities. But it is also possible t o propose some links between 

face ts . It has already been said (p.340 ) that t ime was alluded t o as a 

controlling fac tor by teachers when discussing many other aspec t s of 

their work . Thus curriculum controls were seen in terms of time, there 

being an inadequat e amount both for dealing, with material as teachers 

would have liked and for teachers t o obtain information to offse t 

uncertainties. Time control s also appeared t o be related t o pupil 

uncertainties and colleague uncertainties (both of these because of 
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limited t ime in contact ) and t ime controls seemed to be related t o 

uncertainties from the environment outside educat ion, the claim being 

made that there was inadequa te t ime t o become fully involved with 

'innovat ions'. Controls on teaching materials were perceived by 

teachers as being related to curriculum controls, as were pupil controls 

in the case of non-certificat e science. 

One of the author's aims has been to demonstrate tha t the t hemes 

of control and uncertainty can make a significant contribution to 

explaining t eachers' thinking and ac t ivity. Tlie researcher noted t ha t 

teachers had certain a t titudes tOl-Tards innovat ions, to their work in 

the classroom and t o their colleague t eachers, promoted s taff and senior 

school staff. It was proposed t hat these a ttitudes could be explained, 

part ially at least , in terms of them being t he outcomes of experienced 

controls and uncertainties. Thus, for example, a t titudes t owards t he use 

of object ives could be viewed, from the s tandpoint of a control

uncertainties model, as a reaction agains t the apparent imposition of 

what, to teachers, might appear to be t oo high a degree of control on 

them both in terms of what they had t o teach and also because it provided 

a means of evaluating them that was too overt. 

It has been indicat ed t hat some controls and uncertainties appeared 

t o be felt as frustrating, a source of stress or irritation, some 

phenomena were not perceived as controls or uncertainties at all and 

some were perceived but taken-for-granted as inevitable . The controls 

and uncertainties a bout which teachers talked could be used as a basis 

for inferring the kind of context which ideally they expect ed. It seemed 

t hat there was an implicit, ideally expect ed context that was very largely 

held in common among all teache~s in the study. With regard t o time 

t here was a desire for more flexibility, more non-teaching ' t ime and more 
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time for certificate pupils rat her than non-certificate pupils. There 

was an expectation that some form of syllabus be stipulated, but that 

items in that syllabus would give clear indications of what had to be 

done in class. Teachers desired more flexibility in teaching certificate 

courses but this was seen in terms of time to teach the course laid out 

rather than the course being reduced in scope. 

The expectations concerning teaching materials have already been 

indicated (p.350). Controls which led teachers to do certain experi

ments were not commented on but comments on the uncertainty of "non

working" experiments indicated an expectation that experiments should 

"work" . In the case of experiments, though, it seemed that teachers 

fel t some respons i bility when experiments did not "liOrk", in particular 

t hat they felt they should "rehearse " experiments. They claimed that 

time controls prevented rehearsal. This was the only area where 

teachers expressed personal liability for the conditions that pertained. 

It might have been envisaged that the nature of non-certificate 

pupils and teachers' feelings that they could not teach them "real " 

science may have led them to express expectations that they be reli eved 

from t eaching such pupils completely. However, this effect was not 

manifested, few teachers said directly that they should not teach non

certificate pupils, for the majority of teachers the concern was 

equitability - an equal sharing of the pupils between science and other 

subjects - and some form of syllabus. 

The main expectations concerning promoted science teachers seemed 

to be that they be equitable in their choice of equipment to purchase, 

and that they did not use thei~ status as promoted" science teachers to 
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"pull rank" , though promoted science teachers themselves seemed to expect 
\ 

more control over their subject colleagues. Teachers expected promoted 

teachers to be exemplary in their teaching and other activities. Nore 

expression was given to these expectations at sutcliffe than at the other 

two schools; this seemed to stem from the reaction of the promoted science 

teachers (in particular, ptp, ptb, aptf(c) and apts(p»to their perceptions 

of the actions of the Rector. 

A desire was felt for more stability among staff in terms of 

maintenance of teachers in posts within the school and there was also a 

f elt need among science staff to become better acquainted with more of 

their colleagues, both within and outs ide the science group. The researcher 

did not note actions of science teachers that indicated any special 

attempt on the part of individuals, or any particular organized effort, 

to achieve this better acquaintance with colleagues. 

Concerning Rectors and comparing the three schools it seemed that 

the Rector at Stoddard represented some middle path between the Rector 

at sutcliffe who was considered by teachers to be too authoritarian, 

and the Rector at Cubberly who was considered to be too wanting in 

direction. There seemed to be an expectation across the three schools 

that there be more consistency in decision making and that the criteria 

on which decisions were taken be made more clear. 

At the level of the environment outside the school teachers 

expected that those promoting ideas would have appropriate experience in 

what they vTere promoting, that they would have more evidence for the value 

of the innovations, and that there would be a process whereby teachers 

themselves would be prepared or ~e-trained by other persons before an 

innovation was introduced. Whereas it was seen as inevitable that teachers 
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would be foisted with new ideas, they expected that the rate at which 

new ideas were introduced would be reduced and that there would not be 

contradictory changes. Again it seemed that teachers expected better 

information about the grounds on which decisions were made. The researcher 

observed what he interpreted as a tendency to assume that decisions were 

made on the basis of some nefarious motive or for administrative con-

venience. 

Turning now t o a brief summary of varia tion and commonality in the 

controls and uncertainties, there were a number of phenomena that seemed 

to be common to all three schools and whereas the author is very cautious 

about extrapola ting to other Scottish secondary schools it is more likely 

that such phenomena Hill be common to other schools than those which 

were only found in some departments or some schools. The common f eatures 

were 

time controls: including scheduling, little time to meet 
together, and problems with completing syllabuses in time. 

time uncertainties: unexpected time loss and not being clear 
on how much activity would be completed in anyone l esson. 

curriculum controls: the routinization of integrated science 
and the rigid certificate syllabuses. 

teaching materials controls : the restricted range and quantity 
of materials available. 

t eaching materials uncertainties: the problems of locating 
equipment when required , of finding functioning equipment 
and of getting experiments to "work". 

pupil controls: the abilities of non-certificate pupils being a 
restriction of what could be done Hith them in terms of science 
teaching. 

pupil uncertainties : science being taught in a vacuum in that 
teachers know little of the other activities engaged in by 
pupils or of pupils background knowledge and skills. 

senior staff uncertainties: problems with decision~making and 
the efficiency of senior staff • 

. 
controls from the environment outside the school: the introduction 
of nevT ideas ( I innovations' ). 
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uncertainties from the environment outside the school: various 
uncerta inties about the innovations themselves and increased 
uncertainty in other areas brought about by the innovations. 

There were variations that applied only to certain schools. The 

most obvious of these has been stressed a number of times and that is 

the perceptions of science teachers at Sutcliffe of controls imposed by 

their Rector. These perceptions have been outlined in some detail. It 

was at the same school that the majority of controls and uncertainties 

concerning promoted science teachers were mentioned also. There was only 

one a spect that applied consis tently to one kind of department and this 

was the uncertainty expressed about the vagueness of the certificate 

biology syllabus. Other uncertainties and controls seemed to be common 

to all departments, to be expected since features such as integrated 

and non-certificate science from Hhich much of the uncertainty, in 

par ticular, emanated spanned the three science disciplines. Other 

differences that have been noted within schools were hetHeen promoted 

and non-promoted teachers (mainly time-control problems) , between those 

undergoing 'induction' and others not so engaged (time controls and 

curriculum uncertainties in particular), and between those who had to 

teach in several laboratories , the so-called "peripatetics" , and those 

who were based entirely or almos t entirely in one laboratory (time controls 

and equipment uncertainties). 

There has been a tendency in this analysis not to be concerned with 

individual differences in responses to controls and uncertainties, although 

some differences have been noted; for example, at sutcliffe, the response 

of bJ to the teaching of integrated science seemed quite different to 

that of his colleagues' and at Stoddard the response ·of b2 to the teaching 

of non-certificate science seemed to differ somewhat from .other teachers'. 
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There was one feature common to b2(STO), bc5(CUB) and apts (p)( SUT) 

all three l eft their schools at the end of the school year in which 

the study took pl ace. The researcher noted that these were teachers 

who expressed what appeared to him to be stronger dissatisfaction with 

controls and uncertainties at their schools and none of the three was 

leaving on promotion, in fact the firs t two were leaving t eaching and 

the third obtained a transfer to another school on demotion. ·The 

researcher is l ess concerned with these three teachers who had intentions 

of leaving and, who, after all, may have had other reasons for doing 

so and who may therefore have expressed stronger dissatisfaction as a 

rationale or may have felt freer to reveal their feelings openlyl, than 

he is with the teachers who remained . Those teachers who r emained, 

especially at sutcliffe where conditions of control and uncerta inty 

seemed to be more severe, were surviving under the contextual conditions 

in which they were placed and appeared to be coping with those conditions. 

Qyestions arising from Chapter 9 

The tentative suggestion has been made that in the case study 

schools the context of the science teacher is pervaded by controls and 

uncertainties. In an exploratory study of this nature the major aim i s 

to discover significant variables and rela tionships between variabl es, 

and so it remains a task for lat er studies to examine the themes in more 

detail. It was noted by the researcher that the majority of teachers in 

the case study schools intended to remain in teachin& at least in the 

short term, and were apparently coping with conditions that in some 

cases they professed to find very frustrating. Thus , questions could be 

Ion the question of other reasons for leaving, it has been noted 
that b2(STO) was somewhat isola t ed from the other science teachers, he 
did not, for example, go to the 'howf" at all during the study, and this 
i solation may have been influentia l. 
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a sked about ho\ .. teachers appeared to cope wi th cont rols and uncertainties 

that they experienced. A t entative approa ch towards answers to t hese 

~uestions forms the basis of Chapter 10. 

, .. 



CHAPrER 10 

TEACHERS' ORIENTATIONS : COPING WITH 
CONTEXTUAL PHENOMENA 

It was said at the end of Chapter 9 that questions arose from an 

analysis of the context of science teaching on the basis of t~e two major 

themes : control and uncertainty. It was asked in particular why controls 

and uncertainties which might be seen as quite severe and potentially 

very unsettling for teachers did not, in the majority of cases, seem to 

lead to the teacher 'leaving the field'. How did teachers cope with 

continuous day-to-day uncertainties, phenomena which they often felt to 

be frustrating? How did teachers cope, mentally or practically, with 

features on which they could have little individual influence? It is 

the purpose of this chapter to examine aspects of teachers' behaviour . 

observed by the researcher or reported to him, together with statements 

made by teachers, and to propose that these are indicative of certain 

'orientations' to aspects of the job of teaching. The aim then is to 

suggest some relationships between the orientations and controls and 

uncertainties that have been introduced in Chapter 9, the proposition 

being that the former can be seen at least partially as reactions to the 

latter. 

Once again, interpretations are very tentative and are made with 

some caution. The partial nature of the explanations is stressed, and 

no claim is made that what is being presented is a complete explanation 

of teachers' behaviour. The first reason for this is that the researcher 

has only selected a limited number of orientations for consideration. 

Secondly, elements of individual teachers' own values and self concepts 

have not been taken into account, the researcher was interested only in 

- )85 -
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environmental effects and ideologies and professional self images of 

teachers in so far as these were shared. Thirdly, orientations of 

teachers were not reactions only to the identified controls and 

uncertainties, important as the researcher might claim these to be, but 

to the whole complex of the situation in which teachers found themselves, 

both inside and outside the school. 

Before indicating how the orientations arose as themes, there is 

one further note of caution because much of what is written below could 

also be interpreted as being an evaluation of teachers. No such stance 

is intended. In this regard it should be noted particularly that the 

author has relied to some degree on ideas that were originally 

presented by teachers themselves. Also, to regard the interpretations 

as an evaluation would be to assume that there were prior expectations 

on the part of the researcher about what should take place, with the 

actual performance being judged against those expectations. Such an 

assumption is in complete opposition to the methodological stance 

adopted for this study. The interpretations are being offered as links 

to the uncertainties and controls; to evaluate the teachers on the 

basis of the orientations would be to move towards the assumption that 

teachers were not at all affe?ted by the context. 

As with uncertainties and controls, the researcher will commence 

by briefly indicating how his perception of the orientations arose. This 

will be followed by sensitizing definitions and indicators for inferring 

instances of the orientations. In the main part of the chapter each 

orientation is taken in turn, examples are given of its manifestation, 

variations among teachers are discussed, and attempts are made to suggest 

linkages between the orientation and the two major themes. The chapter 

ends with a short general discussion of the findings. 



- 387 -

When reviewing literature pertaining to the context of science 

teaching in Chapters 2 and 3 the idea of affective aspects and of 

certain kinds of orientations was reported. In particular, the 

researcher declared some interest in 'professional' orientations of the 

teacher towards his subject, towards pupils (the 'service' orientation), 

towards his colleagues and towards the job of science teaching (referred 

to as 'commitment'). In the light of the methodology used, the researcher 

did not enter the case study schools with a model of the science teacher 

as a professional and seek evidence to confirm or reject the above 

orientationsl . On the other hand, he did enter with the notion of 

orientations and was sensitive to patterns of observed actions or expressed 

thoughts that could indicate orientations, without having preconceived 

notions about what those orientations might be. 

The researcher collected a large amount of information from 

observing and talking to teachers and categorized that data in various 

ways, forming what might be called' classes' of orientation, where the 

same teacher or similar teachers acted in similar ways when a phenomenon 

occurred, or talked about a phenomenon in similar ways. Eventually, the 

researcher selected what appeared to be three major emergent themes. 

The first of these was labelled ' doing-a-basic-job', the second 

'individualism' and the third ·presentism'. The first and third arose 

from observing such aspects as preparation and planning and the second 

particularly from considerations about the nature of the science 

departments. 

lAlthough it ~ been noted in the preliminary study that 
principal teachers had what appeared to be a strong subject orientation 
with regard to integrated science. 
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Defining the terms and inferring instances 

The researcher will give, for each of the orientations in turn, a 

brief definition and an outline of how instances of that orientation 

were inferred • . 

Doing-a-basic-job. The researcher noted that in certain features 

of their work, teachers appeared by their actions and statements to have 

a notion of a minimum level of performance. To give a single example 

at this point, all teachers were observed to undertake some form of 

preparation before engaging in a lesson with a class. It has been noted 

in Chapter 8 that in many cases this preparatory activity was seen to 

consist of "putting a line in" to the school technicians regarding 

teaching materials that should be on hand for the lesson. Exceptions to 

this have been noted, but this can be taken as the minimum level of 

performance in which teachers felt they had to engage in order to fulfill 

the task of lesson preparation. A similar consequence arose from 

considering other features of the teachers' activities, so that in each 

a minimum level, acceptable to teachers, could be defined. Performing 

at that minimum level in each of the areas would be defined as 'doing

a-basic-job' • 

It should be stated at this point that the researcher is not 

suggesting that any teacher performed at this basic level in all spheres 

of his or her activity. The proposition will be that as a result of 

controls and uncertainties in their contexts of science teaching, 

teachers will veer towards doing-a-basic-job, perhaps more in some 

areas of the job than others if some areas are more prone to uncertainties 

and controls than others. Similar propositions will be made for 

'individualism' and 'presenti~'. 
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The notion of 'doing-a-basic-job' was originally inferred from 

general comments made by teachers , often about other teachers, but 

occasionally about themselves . A teacher ' s statement which seemed to 

the researcher to be expressing a similar sentiment to 'doing-a-basic-

job' was - bread and butter commitment" (04, CUB). Another teacher also 

spoke of teaching being "more of a job than a vocation" (p), S'IO).. He 

elaborated on this statement: "It's a job that has to be done well, 

rather than a vocation where someone tries hard. It's a job with set 

goals- exams". The idea of the "nine to four" person has been given 

earlier, as well as the statement by bc5(CUB ) who was concerned to do or 

be something beyond "do your work in your classroom and away you go". 

Two events had to occur in order for an aspect to be noted as an instance 

of ' doing -a-basic-job'. The first of these was an indication from 

teachers of their perceptions of this basic level in some area, the 

second was an actual observation, or a repor~of a teacher's actions in 

that area. Examples will become apIRrent when this orientation is 

considered in more detail below. 

Individualism. 'Individualism'was defined as the tendency for 

teachers to work independently rather than corporately. This includes a 

tendency to regard their own activities and convenience . possibly to the 

detriment of the activities or convenience of their colleagues. 

Individualism does not indicate the alienation of any teacher from his 

or her colleagues, neither does it indicate deliberate avoidancel • 

Again, the proposition will be that a tendency towards more individualism 

is related to greater uncertainties and controls. 

lIt has been noted, however, that b2(S'IO) appeared to avoid his 
colleagues. 
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Individualism arose from the researchets attempt to describe the 

nature of the science departments, so to some extent he was seeking 

examples of corporateness that, in the event, were not evident to any 

great degree. Indicators have been given in Chapter 7; for example, 

whether teachers voluntarily worked together on teaching tasks, whether 

they shared information on resources and whether they empathised with 

the needs of their colleagues. 

Presentism~ Presentism is defined as the tendency for the science 

teachers in the study to concern themselves mainly with matters that 

were imminent or current rather than with events that were likely to 

arise at some distantly future date. Again, usil'lg pre para tion as an 

example, on the whole teachers were preparing for lessons that were 

due to occur within one day of that preparation, sometimes even less, 

and at the most one week. As a further example, the annual listing of 

equipment to be purchased wa~ made when the deadline was imminent rather 

than there being on-going consideration of equipment needs or any long 

term planning, say over two to three years, of equipment buying. Like-

wise, with an open plan laboratory due to come into use at Stoddard after 

the study took place, ptc(STO) observed that he had expected aptf(c)(STO) 

to be planning for the use of that laboratory, but had not perceived any 

such planning. Once again, the researcher stresses the idea of 

'tendency towards ••• ' rather than suggesting any absolutely 'presentist' 

orientation. 

Having very briefly introduced the three orientations each will now 

be considered in a little more detail with the researcher maintaining a 

fairly reticent position conducive to the outlines being suggestions 

IThe author makes no claim for originating this concept,for 
example, see Lortie (1975) and Jackson's (1968) "immediacy". 
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staying well within the data of the study and being proposals for further 

research. 

Doing-a-basic-job. 

When introducing this phenomenon itwas said to have arisen initially 

from general statements by teachers. These remarks were seldom made about 

named persons, though the researcher did ascertain in each case that they 

were about science teachers rather than non-science personnell • The 

statements were of the nature of: "A lot of people that teach science 

teach it from a fairly disinterested viewpoint" . (p4, STO). Whereas comments 

about science teachers' overall reactions to their job were useful in 

sensitizing the researcher to this orientation, the interest was more in 

'doing-a-basic-job' as applied to various aspects of the teachers' work, 

the variations between teachers,and possible links with the two major 

themes in Chapter 9. Preparation has already been mentioned as one 

aspect; others were classroom activities and actions concerning innova-

tions. Each of these will be considered in turn. 

• Doing-a-basic-job', as far as preparation was concerned, was 

ensuring that items of equipment were in a laboratory when a lesson 

commenced. The filling-in of a requisition sheet was observed by the 

researcher to be a task which was completed quite rapidly and apparently 

without extensive deliberation. The researcher noted occasions where it 

seemed that items had to be sought during lessons which could perhaps 

have been foreseen as necessary, and requested2• Thus, a basic job with 

IThis was not necessarily a guarantee that the comments were only 
about the science teachers in the respondents· school. 

2The researcher l-faS interested to comp:Lre teachers' actions at 
Sutcliffe on a day when a group of inspectors visited the school, when 
the major difference seemed to be that requisition sheets were much 
more detailed and profuse. 
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requisition sheets did not necessarily involve a detailed think-through 

of a lesson. It must be repeated that, with certificate science, teachers 

had sets of prepared notes, made when they first taught at a particular 

level, or were making detailed notes if they were teaching at a level 

for the first time. 'The latter fact meant that 'inductees' (see Chapter 

8)' were exceptions to the basic level of preparation. Other individual 

exceptions were ptc(STO) and b2(STO), who had ' prepared detail~d notes 

for use in class on overhead projector slides and duplicated sheets, 

respect ively, ptc (CUB) and: ptb(Sur) who both appeared to make 

extensive use of workshee"ts for certificate science, and b2 and b3(sur) 

who had prepared sets of homework questions. 

Confirmation of ideas about doing-a-basic-job in preparing for 

lessons came from responses to interv'iews where teachers were asked to 

indicate what they felt to be the activities of an "ideal, dedicated, 

professional science teacher". O'n the face of it, the responses were 

concerned with quite basic matters , almost without exception the 

responses concerned being fully prepared for lessons in terms of having 

materials to hand, rehearsing experiments and completing background 

reading on the topic of the lesson. The fact that being fully prepared 

was put forward as an ideal was taken by the researcher as an indication 

that such "activities did not take place or were not performed to the 

satisfactio~ of teachers during actual preparation. 

The major interest in this section is in 'doing-a-basic-job' within 

the classroom. I t has been ' said that, with regard to time ~ the teachers' 

basic level of input included being with a class for the duration 

specified, but what was done during that time? This appeared to vary 

according to the science being taught, which, as in Chapter 8, will be 
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considered according to the three areas identified by teachers : 

integrated science, non-certificate science and certificate science. 

In integrated science the basic level seemed to the researcher 

to be ensuring that the pupils present carried out the activities on the 

worksheets as set out therein and that the pupils made some written 

response in the spaces on the worksheetsl • The basic level did not 

appear to include a concern that the responses on worksheets were always 

correct, for in all cases where the researcher checked through piles of 

worksheets (these were kept in laboratories rather than being taken 

away by pupils) there were errors and misconceptions that had not been 

corrected. However, some teachers claimed to check worksheet responses 

during class time (that is, they said, when time was available). The 

level of performance mentioned appeared to apply particularly to aspects 

of the integrated science course that were not the teachers specialism. 

One position at Cubberly was given by ptp, who saw the "difficulty 

with people from other departments whose hearts are not completely in 

it". For his own part he saw himself "as a physics teacher, not a 

science teacher" , he said he taught integrated science "on sufferance " . 

There were indications, from observations within classrooms, that where 

a part of the integrated science course involved the teacher's own 

specialism he or she was apt to go into more detail. The researcher 

also noted that where teachers at Sutcliffe were required to set annual 

examinations individually for their integrated science classes there 

tended to be a bias, in terms of number of questions set and marks 

allocated, towards the teacher's specialism. The basic level with regard 

IThis pattern seemed to be identical in all three schools, despite 
the three different methods of pupil grouping - banding, mixed ability 
and streaming. 
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to the number of sections covered in the school year was stipulated in 

that each class had to complete a certain number of sections. 

When talking about the activities of the assistant principal 

teacher with responsibility for integrated science,b2(STO) expressed the 

opinion that "most teachers could run therr own courses if they were 

prepared to do a bit of groundwork and use their imagination". Again, 

this is taken by the researcher as indicating a teacher's perception 

that his colleague were 'doing-a-basic-job'. 

As indicated in Chapter 8, 'doing-a-basic-job'in non-certificate 

science generally involved somewhat lower aspirations. Teachers 

reported that . their main aim in these classes was to keep the pupils 

present occupied with some activity for the duration of the lesson (the 

activity not necessarily having to be meaningful to the pupils). This, 

if successfully accomplished, also ensured that a second requirement 

was fulfilled: that the pupils were quiet and caused no disturbance for 

other classes. 

With certificate science (ordinary, higher and sixth year studies), 

one aspect of 'doing-a-basic-job' was the apparent concentration on a 

previously prepared set of notes and the expressed aim of "getting 

through" or "covering" that material. This "coverage" was supposed to 

give the pupils a chance to pass external examinations, and teachers 

perceived this goal to be a major emphasis of life in their schools. In 

discussions about certificate science teaching, as with other areas,there 

seemed to be a 'down-to-earthness' in that teachers were concerned with 

such matters as whether experiments worked, whether sinks were blocked 

or whether blinds required for. showing films could be fixed. Teachers' 
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yardsticks for "efficient" teaching were set at "getting over the 

information" and giving "good notes and accurate facts". Over a school 

year the aim was to "get through the syllabus" , and teachers regretted 

that the time available, and the nature of the syllabus, restricted them 

largely to factual information, rather than to "processes" or links to 

"everyday life"l. it has also been noted that pupils appeared to be 

taught asa class group rather than as individuals. 

Could there be a 'basic-job' with regard to innovations? It 

seemed from teachers' responses that there could, the 'basic-job' 

depending on whether the innovation fell into one of two categories. 

Firstly, there were those innovations that were part of the current 

education scene, but which teachers were not, themselves, being asked 

to introduce. A 'basic-job"there seemed to be the ability to talk 

about such innovations at the appropriate time - which meant mainly 

when going for interviews. If one was actually being asked to carry 

out what one considered to be an innovatory activity then a 'basic-job' 

seemed to be to carry it out in a way which satisfied those with whom 

one was associated who were involved with the innovation's introduction; 

one would "do what the high heidyins said" (pc4, SUT)~ '. 

The notion of 'doing-a-basic-job' has been outlined in relation to 

several areas of science teaching. It is now proposed that observations 

about uncertainty and control can be used to provide some explanation for 

these phenomena. 

lIt is possible that in talking about "processes" and "everyday life" 
some teachers were merely demonstrating an ability to "talk about" ideas, 
tha t had been propounded in recent educa tionai documents. The concern for 
"processes" seemed to conflict with the treatment of experiments as working 
or not working. 

2An example of this was t he open plan laboratory at Sutcliffe. 
According to the Rector, some visiting Inspectors had suggested the change. 
This was achieved by removing a partition and timetabling two classes and 
two teachers to be in the room at the same time. The manner in which the 
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Firstly, considering lesson pre~ration, it has been said that 

aspects of lesson preparation figured strongly in teachers' descriptions 

of an ideal situation. They tended to explain their inability to attain 

the preparation ideal in two ways. As might be predicted from what was 

said in the previous chapter, lack of time as a 'control' on preparation 

was given .consistentlyas the reason why such activities had to be 

limited. They pointed out that certain of the preparation ac~ivities 

could only be carried out in school and there was very little school 

time available for this. The response was to ensure at least that the 

main materials required for a lesson were ·to hand. The second rationale 

given by teachers was that because they were uncertain as to exactly 

what would transpire during a lesson, then they did not feel justified 

in putting a great deal of effort into the preparation. They reported 

that uncertainty about what would transpire arose from various factors 

such as not being sure how pupils would respond to classroom activities 

and not being able to rely totally on equipment and experiments. It 

also seemed to the researcher that there was a large element of risk 

for the teacher in committing too much time and energy to elaborate 

preparation when the teacher might ultimately find that some of the input 

was wasted. He also felt, though, , that some of the uncertainties in 

lessons that were used by teachers as a rationale for 'doing-a-basic-job' 

with regard to preparation could have been offset by preparing a bit 

more thoroughly. 

'Doing-a-basic-job' with regard to the three areas of teaching has 

been presented as being different for each area. To the _researcher it 

seemed that the differences corresponded to the variations in control and 

uncertainty between the three areas. The basic level with non-certificate 

classes were taUght afte~ the change differed little except that 
there was now a larger group taught by a 'double act ' • 
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science was observed and confirmed by teachers to be 'keep them occupied 

and keep them quiet'. Teachers felt that due to their 'abilities' non

certificate pupils were not able to do 'real' science and as a result 

teachers were uncertain ~ to do with them. A further rationale given 

by teachers was the lack of continuity from lesson to lesson due to 

frequent absences of pupils. To the extent that controls and uncertainties 

can be compared at this stage, teachers seemed to experience l~ss 

frustration with integrated science. The 'basic' job was a little more 

ambitious than 'keeping them occupied'. The researcher perceived that 

the teachers appreciated the laid-out programme and did not express pupil 

ability as a cont rol on what they could do. However, they did seem t o 

follow the worksheets rather closely, especially in areas that were not 

their specialism. They gave as a rationale their uncertainty about those 

areas. 

It would seem to the researcher that with _ p~pils who, to some 

extent, had been selected because it had been perceived that they had an 

aptitude for science, with courses that were stipulated by syllabuses, and 

wit h an area that was wholly within the teacher's specialism, then it 

might be expected that if the researcher's hypothesis about a relation

ship between control/uncertainty and 'doing-a-basic-job'hel~ differences 

would be detectable between t he 'basic-job' with integrated science and 

that with certificate science. However, the tendency to work systematically 

through a set of material was still present, though teachers expressed 

less discomfort with the content of those courses except for the "vast 

mass of fact s " . \>lhat did emerge was that teachers saw the scope for 

doing less than a 'basic' job but felt constrained -by the number of 

syllabus topics to be completed in a given time,there being more 'pressure' 

to complete the syllabus than integrated science because of the external 
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examination. It seemed to the researcher that as a way of coping with 

uncertainties about individual pupil differences and a lack of informa-

, tion on pupils' backgrounds, as well as the small number of pupil 

absences that seemed likely to occur in many lessons, then there was a 

tendency to teach and monitor progress in terms of a whole class group 

and to concentrate on "giving good and accurate notes". This would also 

tend to keep the job of teaching manageable. 

The final area that was described with regard to 'doing-a-basic-job' 

was that of innovations. Teacher rationales were again evident,including 

time controls on being able to commit themselves to a high degree of 

involvement. Nevertheless, teachers felt that they were under some 

compulsion to innovate,and the resolution of the conflict was to 'do-a

basic-job' with the innovations. Teachers also seemed to have to cope not 

only with the inherent uncertainties of the innovations that have been 

outlined in Chapter 9 (problems of negation, getting-it-right, and 

empirical justification) but also with the increases in uncertainty where 

the latter already pertained. 

The notion of 'doing-a-basic-job' has been outlined in relation to 

several areas of the science teaching. The suggestion has been made that 

increased controls and uncertainties could be related to a level of 

activity closer t o that 'basic job'. It was noted in Chapter 9 that 

there also appeared to be social pressure on individuals to maintain a 

certain level of operation, with those,for instance, appearing to try 

to procure extra resources or spend extra time in preparation having 

certain remarks made to them. Finally, with 'doing-a-basic-job' there is 

an inevitable return at sutcliffe to the Rector. The position of those 

teachers with a little more experience in the school was that'previous 
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problems with the Rector made them less inclined to put in extra effort 

or give up their own time. "Teachers feel the tendency to work strictly 

to the law and not give way on anything, because if you do he'll take 

advantage". It has already been said that this applied far less to those 

teachers who were quite new to the school. 

Individualism 

This section will be somewhat shorter than the previous one because 

it repeats many of the ideas that were introduced in Chapter 7, where 

there was an analysis of the ways in which teachers worked together. 

Individualism is epitomized by statements such as: '~Everyone functions 

as independent units" and, "Everyone is in their own wee world" (both 

c4, SlJ'r). Also: "We don't seem to be able to integrate ourselves to 

integrate the science" (b2, CUB). 

Although teachers at Sutcliffe were persuaded, to some extent 

against their own feelings, to carry out team teaching, .and although . 

a similar exercise took place .briefly at Cubberly, teachers tended to 

carry out most of their teaching away from other adults • . Operating 

alone also extended to preparation activities; there was little collabora

tion on preparation, even though most teachers were teaching the same 

course in the same sequence. Part of the individualism was 'having' 

one's 9wn laboratory and .ha ving that la bora tory arranged so that it 

suited oneself. For example, the incumbent of a laboratory, spending 

most of his time there, would be quite conversant with the location of 

the materials in that laboratory. Consequently, there was little felt 

need for him ,to label or arrange for the labelling of storage space 

with regard to what it contained. Resources could be available in other 

laboratories unknown to other t~~chers and teachers were observed to 
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duplicate experiments, including long-term ones, that were done by other 

teachers around the same time. Some teachers confessed to "hoarding" 

equipment and teachers who used laboratories that were not their 'own' 

often seemed to find difficulty in locating items. Some teachers, 

especially principal teachers, were observed to make 'protective' moves 

regarding equipment belonging to 'their' department. 

Some of the science teachers' activities (or more correctly, non

activities) could be interpreted as their having a lack of empathy for 

their colleagues. These concerned, firstly, the failure of teachers to 

return items of equipment or to report defects, leading to problems for 

their colleagues, and their failure either to keep records of work done 

with pupils or to pass these on to teachers who might be assigned to 

their classes subsequently. 

The researcher interpreted the above observations as indicating 

that teachers were demonstrating a degree of individualism. The small 

number of exceptions where teachers did collaborate on tasks without 

the induced situation of team teaching were also given in Chapter 7. 

Three facets of 'individualism' have been identified: the tendency 

for the teacher to prefer his "own" laboratory and equipment (in some 

cases with extra items of equipment being "hoarded") as well as his "own" 

pupils, the related tendency for teachers to show a lack of empathy for 

the needs of their colleagues, and the tendency for each teacher. to 

prefer to work independently. The researcher is tentatively linking 

these three facets as one phenomenon: 'individualism', and puts forward 

the proposition that this orientation is linked to experienced uncertain

ties and controls. Where a tea~her was assigned to a laboratory there 
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seemed to be less uncertainty with regard to which person was responsible 

for that room, whereas in the case of a laboratory to which no teacher 

was assigned uncertainty about responsibility was much greater. A 

similar sentiment was expressed with respect to pupilS: with a "shared" 

class one was more uncertain about one's responsibility for those pupils. 

Teachers themselves gave the difficulty of finding equipment as a 

rationale for wanting to "possess" items. The researcher perceived that 

with the finite range and quantity of items available this could lead to 

problems for others, and this was one way in which a lack of empathy was 

shown. Further cases of a lack of empathy by teachers for their 

colleagues, as noted by the researcher and identified earlier, were also 

thought by him to be likely to lead to uncertainties for those colleagues. 

The third aspect, a tendency to prefer to work independently, manifested 

in a lack of collaboration between teachers, was felt, again by the 

researcher, to be related to certain controls and uncertainties. It 

was noted in Chapter 9 that one uncertainty for teachers concerned them-

selves, particularly in relation to recall of factual information. The 

researcher envisages that collaboration, especially in the classroom, 

would expose one teacher to another's scrutiny~ Various controls also 

seemed to be related to a lack of collaboration. The teachers worked 

within a time structure where they felt they had adequate time only for 

preparation and teaching, in addition the researcher noted their lack of 

opportunity to meet together in school time, with the added control of 

the social pressure not to work at break and lunch times. 

lIt has been indicated elsewhere that, other than in team
teaching situations, science teachers seemed reluctant to teach when 
a colleague was present in the laboratory. 
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Presentism 

The third orientation is 'presentism'. This has been defined 

earlier as the tendency for the science teachers in the study to concern 

themselves mainly with matters that were imminent or current. It was 

noted that very little seemed to be known about the subsequent school 

year and some teachers stated quite pointedly that they preferred not 

to know. Thus, the teachers' end-in-view was, for the integrated science 

classes and S3 certificate pupils, an end of year school examination 

and for the remainder of the certificate pupils a public examination. 

For the non-certificate pupils there was no end-in-view, and no long-

term plans at all beyond completing the current 'interest' activity. 

General comments that indicated a 'presentist' orientation included: 

"I'll be doing pretty well if I'm keeping a fortnight ahead, and 

reasonably well if a week ahead, and if I'm a day ahead that's all I 

need" (b3, SlIT); and, "I tend with things not directly relevant to 

stick to tomorrow rather than nineteen eighty, especially with 

occasional papers, " which are to a degree hypothetical" (p4, STO). 

'r eachers' logic for being presentist was somewhat similar to 

'doing-a-basic-job' in preparation and centred on their uncertainty 

about the more distant future and the fact that more immediate problems 

were very pressing. It seemed to teachers pointless to plan further 

ahead for a class than the next lesson since the subsequent lesson would 

be somewhat dependent on what took place during that onet 

A lesson could be punctuated by interruptions, or by the teacher · 

having to seek equipment or advice. There could be longer than antici-

IRted time spent on an experiment or there might be a deviation from the 

Lrhe caveat here is that. teachers had their set of notes which could 
be considered to be a long-term plan. 
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proposed topic because of some other interesting issue or because 

pupils did not appear to have the prerequisite knowledge that the 

teacher adjudged necessary for the topic. The researcher also noted 

that teachers did not have non-teaching time set aside for specific 

tasks; for the majority of teachers there was no guarantee that a 

particular non-teaching period would be regularly available. 

Dealing only with the immediate could also lead to furt~er 

uncertainties. For example, aptf(p)(CUB) did not have section tests 

ready for his colleagues at the time they were required. A further out

come of aptf(p)(CUB) not planning ahead led to last-minute administrative 

tasks which had to be completed in class time. This also appeared to 

be true for other promoted science teachers. 

Gene'ral Discussion 

The researcher has made some brief and very tentative suggestions 

that certain orientations of teachers could be linked to controls and 

uncertainties that they experienced. Af5 a general proposition it can 

be stated that increased controls and uncertainties tend to be related 

to the teacher being more restricted in doing the job of teaching, in 

cooperating with his colleagues, and in his future outlook. The teacher 

tends to work on what he can personally control and of what he can be 

rela ti vely sure. The researcher has been careful not to propose 

purely causal links ~ controls and uncertainties !£ the orientations. 

It is evident from what has been written above that having the orienta

tions can lead to the occurrence of further uncertainties and the imposi

tion of further controls. 
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It was said at the beginning of the chapter that the researcher 

was concerned lest his outline of the teachers' orientations appeared 

evaluative. It will be argued now that the orientations observed were 

appropriate ones considering the context in which all science teachers 

worked. Attempts to do otherwise, within the aura of uncertainty that 

appeared to exist, would . possibly lead to far greater tension, and in 

striving to fulfill the ideals that they outlined in the interviews, 

with the limited resources at their disposal,there might have been much 

greater competition for resources - and, concomitantly, much greater 

individualism. In order for the tension to be kept at a reasonable 

level there had to be some flexibility, or slack, which could only be 

created by the teachers themselves since they could do little about 

the controls on them. It should be stated also that 'doing-a-basic-job' 

in itself was no mean feat. 

In this deliberately brief chapter the researcher has introduced 

three orientations of teachers and suggested some ways in which these 

orientations are linked to controls and uncertainties, both as causes 

and consequences. Such suggestions represent the limit for which the 

researcher intended to strive in this study, in line with its 

exploratory nature. 
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CONCLUSION 

The aim of this study has been to make some exploratory investi

gations concerning the context of science teaching. In the Introduction 

the context was defined as a set of phenomena which were not actually 

part of, but were connected with, the processes of science teaching. 

The latter, in turn, was defined as preparation, certain classroom 

activities, and evaluation. At the start of the research some general 

questions were posed, and the first part of the Conclusion is addressed 

to a reconsideration of those questions. Into this a summary of major 

findings of the research will be incorporated. Following that there 

will be a brief return to methodological problems, and this will include 

a note on reliability and validity and a reiteration of the main 

iimitations of the study. In the final section some suggestions for 

further research will be made, and some implications for administration 

and organization mentioned. 

Return to the General Research Questions 

It is the intention here to summarize the findings of the research 

in the light of certain of the general questions posed in the Introduction 

(pp.10-ll). Specifically, questions (1) and (4J to (6) will be considered. 

Questions (2) and (3) relate more to methodological issues and will be 

discussed later. As stated elsewhere, only limited consideration was 

given to question (7) on the use of ideas from outside education, and 

that question is excluded from the present discussion. 
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Question (1) was stated as: "What are · the prominent features that 

form parts of the context of science teaching for science teachers?" In 

order to gauge which features were prominent or subjectively salient for 

science teachers at the time of the study, the researcher used the 

criterion of what seemed to be the main concern of teachers during 

periods that the researcher was in the schools, as reflected in their 

conversations with the researcher and with other teachers. For 

convenience the researcher has maintained a categorization that was 

introduced in Chapter 2 and prominent features will again be summarized 

in that way. Thus, in subsequent paragraphs, effects from outside the 

school, the school managements, the science departments and individual 

classrooms are considered in turn. 

Major features perceived by science teachers as emanating from 

outside their schools were those connected with public examinations, and 

integrated sciencel • The aspect about which teachers seemed most 

concerned was imposed change. In two of the schools, Stoddard and 

Sutcliffe, actual changes were in train, in the case of the former being 

expected after the study and for the latter taking place in the course 

of the observation period. In both cases the change involved an open 

plan laboratory, and as hypothesized in previous chapters, teachers' 

adverse reactions to these open-laboratory.proposals,as to change in 

general, would be predictable in the light of the increased uncertainty 

that would be involved, the extra time and energy input in an area which 

tended to take second place (integrated science) and the threat to their 

individualism. 

lIt had been a deliberated decision to choose schools where 
integrated science was being taught. 
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Sutcliffe was the only one of the three schools where a major 

impact was felt by teachers from the school level, and enough has been 

written from Chapter 6 onwards to make the prominence of the Rector at 

that school as a contextual feature need little repeating. Although 

comments of teachers about the senior staff at the other two schools have 

been given, it did not appear that these were prominent concerns of the 

teachers. One factor that ~ noted at each of the schools was the 

perception of teachers that there was an emphasis on certificate science, 

to the detriment of non-certificate pupils. 

Whereas a complete chapter has been presented on the nature of 

science departments and evidence was presented of teachers' responses to 

various aspects of departments, it was apparent that there was no 

singular aspect in this area that was a prominent feature for science 

teachers. It seemed to the researcher that the most prominent features 

of the context of science teaching to science teachers were the day-to-

day problems of ensuring reasonably adequate teaching conditions for 

themselves, on an individual basis. This was at the level of getting 

materials in the right place at the right time, getting 'equipment that 

performed the function it was supposed to perform, and getting 

experiments to give the results that were desired. For less experienced 

teachers, or for those teaching at higher or sixth year studies for the 

first time (all of whom have been referred to by the researcher as 

'inductees' ) the problem was to get a basic set of notes laid down and 

"keep ahead" of the class in notes and content. The context impinged 

on teachers daily, with lesson interruptions and problems occurring 

where pupils lacked the required background, especially in the case of 

non-certificate pupils. Although it was the day-to-day problems that 

were prominent, the researcher ~ees these as direct consequences of 
. 

features of the wider context, such as school expenditure on resources 
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for science, departmental organization and syllabus requirements, 

although these links were not necessarily perceived by teachers. 

With a small sample of only three schools and the observation of 

a total of thirty nine teachers it is not possible at this stage in the 

study of the context of science teaching, to be more than speculative 

about variations in features of the context (the basis of question (4) in 

the Introduction). Differences have been noted between schools, 

departments and ,individuals. Although the three schools were all in 

the same Region, they came under slightly different influences from outside. 

One example of this has been given above, the architectural conditions at 

sutcliffe and those that were about to be provided at stoddard, were 

conducive to the introduction of 'open plan' teaching, whereas at 

Cubberly appropriate architectural conditions did not exist and had not 

been built into a new wing • . On the other hand, Cubberly differed from 

the other two schools in that there were adequate laboratories for each 

teacher to have his or her "own" laboratory (it was also noted that there ~ 

were fewer lesson interruptions at Cubberly). A further architecturally-

based difference was in staffroom accommodation; only Sutcliffe had 

a staffroom where all teachers could be accommodated in a degree of 

comfort and where the whole staff gathered regularly (they were expected 

to report there each morning before school). At Cubberly the whole staff 

could be accommodated, but with some discomfort, and at Stoddard there 

were ten small staffrooms. 

There was variation in the actions of Rectors, with the Sutcliffe 

Rector being labelled as "authoritarian" while the Cubberly Rector was 

mentioned as not giving enough direction. The Stoddard Rector's actions 

seemed to place -him in some int~rmediate position between th~ two others. 

Cubberly differed from the other two schools in having a "Faculty" 
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structure, but, the main effect of this for science teachers seemed to be 

that it placed a hierarchical tier between the principal teachers and 

the Rector. 

Cubberly and Sutcliffe both had science staff changes during the 

observation period and partly because of this (and also for other reasons 

such as the rotation of higher and sixth year studies at Cubberly and 

the introduction of the open plan laboratory at Sutcliffe) there were a 

number of changes in timetables . There were also changes in room 

allocations at Sutcliffe. One. result at sutcliffe was to make certain 

teachers have to teach in several different laboratories (that is, make 

them "peript tetic") a feature of the context of some of the Stoddard 

teachers also, and one apparently connected with a significant 

'uncertainty' increase. 

At the level of the deptrtment, the only difference between 

schools was that more meetings were scheduled at Sutcliffe, though 

comments from teachers raised doubts that the use of such meetings made 

departmental organization at Sutcliffe very much different to that at 

the other schools. The main differences between departments seemed to 

be within schools, mainly where the principtl teachers differed. Details 

have been given in Chapter 7, but to repeat one difference as an example, 

ptc(STO) with his memoranda and other actions was praised for his 

organizational abilities by his subject colleagues, whereas ptb(STO) 

w~s mentioned for his lack of organization. 

Regarding the curriculum and the pupils, three 'types' of teaching 

have been identified with somewhat different contextual conditions: 

integrated science, non-certificate science and certificate science. 
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There appeared to be characteristic approaches to each of these 'types', 

with integrated science being the completion of a series of worksheets 

and non-certificate science being somewhat of a 'minding' exercise. 

The majority of the variation between schools that has been noted 

arose from differences in actions of Rectors , Assistant Rectors or 

promoted science teachers. A tentative conclusion seems to be, that, 

despite the considerable similarities of national and regional controls 

and of professional understandings and assumptions, there was substantial 

scope for key people in the hierarchy to influence individual teacher's 

contexts through their own practices and orientations. 

Question (5) in the introduction concerned the effects of the context 

on teachers' commitments and beliefs. The researcher's proposition has 

been that a potentially useful and generalizable way of taking account 

of the various features is to assess them in terms of the controls and 

uncertainties they involved for teachers. In the penultimate chapter 

three 'orientations' of the teachers ,in the study were outlined, 'doing

a-basic-job', 'individualism' and 'presentism'. These were posited as 

tendencies rather than absolutes, the proposition being that increases 

in uncertainties and cont rols would drive teachers towards the extremes 

of those orientations. As a caveat it was suggested that in certain 

areas, especially the curriculum, a 'balance' is appreciated between 

having adequate prescription so that the job is manageable, while being 

given enough flexibility to exercise professional autonomy. 

Question (6) in the Introduction was about teachers' attempts to 

control and manipUlate their own contexts and the contexts of others. A 

small number of instances of this were noted in each school. ptc(STO) and 

apts(p)(STO) had been on a working party attempting to collect ideas on 
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non-certificate science for distribution. This can be perceived as an 

endeavour to reduce an uncertainty for science teachers in the Regionl • 

Other actions by promoted science teachers could be seen as efforts to 

reduce uncertainty for their colleagues; for example, ptb's(SUT) concern to 

clarif~ poi~ts in the biology syllabus, and p4(ar)~s (CUB) initiation 

of discussions on the mathematics/science interface. There were other 

cases . where teachers seemed to be trying to reduce uncertainties for 

themselves through keeping careful control of the equipment in their own 

laboratory or "hoarding" items. Engagement in extra curricular activities 

with pupils was rationalized partly in terms of reducing uncertainties 

about pupils. Various attempts by teachers to reduce controls were 

noted. b2(STO), for example, used handouts extensively in certificate 

biology and claimed this was to avoid using an inordinate amount of 

class time for note giving. Other teachers said that they gained more 

time for work connected with certificate science by giving less time than 

they felt necessary to the other areas. A limited amount of equipment 

construction at all three schools and a visit to the Scottish Schools 

Science Equipment Research Centre by two teachers from Sutcliffe consti-

tuted attempts to offset the control of the finite quantity and range 

of equipment. 

Finally, in this summary review of findings, it is apposite to take 

a retrospective look at the preliminary study in the light 'of what was 

apparent in the case study schools. Whereas the latter had assistant 

principal teachers with special responsibility for integrated science, 

two of these professed to being rather dormant in that regard. It was 

lThe attempt was unsuccessful. ptc and apts(p) saw this to be the 
result of an inadequate response from teachers who had been asked to submit 
ideas. The researcher would hypothesise that this was consistent with the 
other teachers.' orientations towards 'doing-a-basic-job', 'individualism' 
and 'presentism'. 

'-
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only at Cubberly that action was taken 'beyond the administrative tasks of 

ensuring that sets of equipment were made up in correspondence with work

sheets, that worksheets themselves were available and that tests and 

examinations were set and marks were collected. At Cubberly, there was 

some "equipment construction (mainly circuit boards) and some attention to 

the revision of worksheets. Although there was a change to "team" 

teaching at sutcliffe, as reported, this did not lead to any radical 

change in the approach to integrated science. The two staff meetings on 

integrated science concerned the organization of equipment in the "open 

plan" laboratory and the nature of the annual examinations in integrated 

science. There were no meetings to discuss integrated science at the 

other two schools, and no principal teacher was observed to give advice 

in printed form, though they may have provided assistance on an individual 

basis. Little activity of the kind listed in the 'Support' checklist 

(see Appendix lb, p.426) seems to have taken place in the three schools 

during the time of the study. 

The researchers ~ concern in reflecting back on the preliminary 

study was for some understanding of why the original results were 

obtained, especially the lack of consensus about support. Why did 

science teachers in a school disagree about the support they were getting 

from promoted staff? The researcher .can offer here, by way of explanation, 

some phenomena that may have applied to the preliminary study schools. 

Observations .in the case study schools revealed that the support aspect 

of the context for individual · teachers tended to differ, especially since 

there were no formal arrangements for giving guidance on integrated 

science teaching, such as regular meetings. Departments were not tight

knit groups, and they only met together as a laxge social group at 

Stoddard, where the majority o£: science teachers met for breaks. Which 

of the teachers received support was largely a question of who sought 
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such -support and who else happened to be present when that support was 

being given. Support itself was not only sought from promoted science 

teachers. Which teachers met together depended on features such as the 

school architecture (for example, c3(CUB) who was in a cul-de-sac 

corridor and did not frequent the technicians room whereas c4 was on the 

main science corridor and often frequente~ that room and therefore more 

frequently met others that did), patterns of mutual "free" pe~iods, the 

extent to which teachers were "peripatetic", and the extent to which 

classes were "shared" or "team" taught. I t has been noted also that 

integrated science did not appear to be a priority area, especially for 

'inductees' whose main effort was given to teaching at a higher level for 

the first time, and who may have concentrated on certificate science at 

the expense of integrated science. If similar features pertained to the 

preliminary study schools, then it is possible that the contexts of various 

teachers might be quite different, and this might have led to differences 

in perceptions about available support. 

Return to some Methodological Issues 

Two ' of the research questions in the introduction were addressed 

to methodological issues : 

2. "Can contextual features for science teachers be described in a 

manner which is generalizable and valid?" It was emphasised ' in Chapter 5 

that there were certain problems in generalizing from a small number of 

case studies. There ~ features in the three schools that were common 

to each school and the researcher has suggested that it is possible that 

these could be common across secondary schools. ' The major proposition 

tha t has been ' made is that it could be useful not to think in terms of 

particular features of the context, but to consider their effects using 

a control-uncertainty model; ho~ever, this remains to be examined in more 

depth. The question of validity which cannot be generalized beyond the 
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schools in the study, is discussed further below. 

3. "From whose perspective is the context to be viewed, the science 

teachers themselves or some outside observer? The theoretical position 

taken up in Chapter 5 was that the context ~ to be viewed from the 

perspectives of individual teachers; it is, after all, their context. 

Of course, there are limitations to the degree that one can 'get inside' 

a person's thoughts, and to be meaningful at all the context must be 

described broadly, so there is some use in the observer's presence, 

because he can see over several contexts (this relates back to the 

previous question and the idea of generalizability). It certainly seemed 

from the study that the observer, using his own perspective, could 

occasionally mis-construe actions he observed, but in the majority of 

cases teachers did concur, with or confirm the researcher's findings. 

It was stated in Chapter 5 that the chosen methodology was not one 

that lent itself to calculated tests of reliability and validity, and 

that the approach to the quality of the data and interpretations would 

have to be more a matter of discussion and contention. Certain 

assumptions were made in selecting the approach for the main study. It 

was assumed that the. methodology itself was a more valid one for 

exploring teachers" perceptions of their context. It was also assumed 

that immersion in the field for a length of time would lead to the 

collection of more reliable information by tending to deny the parti

cipants the opportunity to maintain stances purely for the researcher's 

benefi t. There was astra tegy of build.ing certain safeguards into the 

methodology in an attempt, within the ~nstraints of an outsider 

entering t he schools, and particularly the classrooms, to avoid distort

ing the 'reality' of the situation that the researcher was investigating. 
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One example is the avoidance, by the researcher, of appearing to teachers 

to be committed to any issuel • 

The researcher had no independent person to gauge his affects on 

the science teachers. He could only turn to teachers for an assessment. 

They might be asked whether a meeting seemed atypical when the researcher 

was present (in most cases the answer was negative2), or whet~er they 

felt discomfort during a lesson (occasionally it was felt that the 

researcher had an effect on the pupils but teachers did not feel affected). 

'The researcher noted, with funterest, the way that teachers acted when 

inspectors were present at Sutcliffe and when a principal teacher from 

another school was present at Stoddard, and inferred that these were 

cases where teachers ~ putting on a special performance. There were 

two occasions at Sutcliffe"after the inspectors visit,where the researcher 

was present during a lesson and pupils were informed that they were now 

to cease to carry out an action which was only introduced because 

inspectors had been present. In general, teachers felt that the 

researcher had successfully adopted an unobtrusive presence, in one 

school being referred to as the "departmental ghost". 

Whereas the researcher could take certain steps with regard to 

the collection of information, and could build other quality control 

devices into that process, such as crosschecking of responses, it was 

in the interpretation of the information that the major problems arose. 

Again, with no measures of degrees of confidence, the researcher's 

Lrhus when there were two groups at Sutcliffe, one in favour of 
the open plan laboratory and one against, the researcher had to 
studiously avoid giving any views on the matter. 

2It was felt by ptb(SUT) that at the meeting between the Rector 
and the promoted science staff, the Rector "pulled his punches". This 
was attributed to the researcher's presence. 
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recourse was to certain lines of conduct. Firstly, he endeavoured to 

state explicitly which interpretations were his own and which were given 

by teachers. The researcher also endeavoured to provide evidence in the 

form of detailed descriptions of the observations in the. case study 

schools. A "member test of validity" was applied through a feed'OO.ck 

document whereby some of the interpretations were presented to the 

teachers and their responses obtained. With minor exceptions, . and a 

degree of disagreement by only one teacher (ptc, CUB), there was 

acceptance of the findings presented in that doument. 

Notwithstanding the precautions taken to try to ensure reliability 

and validity, the researcher has acknowledged the tentativeness of his 

findings. Admission must be made of two other important limitations. 

Firstly, the study took place in a particular historical time slot, a 

time just prior to the publication of two reports which, if adopted, had 

serious implications for science teachingl. Secondly, the sample used 

in the study was small and selective, though a small sample size was 

considered to be an essential feature if exploration in depth was to be 

achieved. 

Suggestions and Implications 

From the outset it has been stressed that the aim of this study 

was to carry out an initial exploration of the context of science 

teaching. The researcher has presented what seemed to him as a result 

of immersion in school situations, significant variables, and has posited 

some relations between them. The inevitable outcome of a study of this 

kind is great number of new questions many of which are implicit in the 

lThese were the "Munn" and "Dunning" reports (S.E.D. 1977a and 
1977b). 
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pr~vious chapters but some of which will be stated here. 

Firstly, lines of investigation arise from the very fact of the 

passage of time and the occurrence of potentially important events. It 

has been noted that the Munn and Dunning reports were published just at 

the end of the main study. Assumptions about the science teachers' 

context were implicit in those documents (many of these have been 

presented in McIntyre, 1978) and resulting changes that have taken place 

may provide an interesting contrast with conditions pertaining before 

their advent. Changes may have also taken place within the case study 

schools themselves; one possibly far-reaching change is that the Rector 

at sutcliffe has now relinquished his post. Follow-up studies, and, 

additionalccase studies in other schools, could be very valuable. 

In this study much attention has been given to the nature and 

functioning of science departments and the activities of promoted science 

teachers. A number of models were put forward in Chapter 7 and in the 

case study schools it seemed that several functions were served. There 

is much further scope for research into the operation of science depart

ments and into their value as far as science teaching is concerned. 

What constitutes appropriate action for promoted science teachers, and 

the implications of this for training, remain very open questions, and 

it might be very useful to broaden the data base for further insights 

into these aspects. 

The researcher has proposed in this thesis that there is usefulness 

in viewing contextual features in terms of the • controls , and 'uncertain

ties'. While this proposition requires further investigation, if these 

concepts prove viable then the~e are possible implications, particularly 
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for those in school management and in the education system beyond the 

schools. For example, this could signal a new aspect to the formative 

evaluation of curricula in that the implications ' of the proposals for 

increasing (or decreasing) uncertainties and controls, and in turn the 

effects of those changes, might be predicted. Notwithstanding the 

value of the concepts of 'uncertainty' and 'control', this, and similar 

studies, can reveal much to those in positions outside the school, such 

as administrators and teacher trainers, about the real world of the 

science teacher. 
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Appendix Ia. The Attitude Scale 

School •........................... Teacher's Name .................... . 

Main Science SUbject(s) taught ......................................... 

ATTITUDES RELATING TO THE INTEGRATED SCIENCE COURSE IN Sl 

We would like to know whether or not you agree with the various state
ments in this booklet. They relate to a number of issues of concern in 
Sl science teaching. 

Please read each statement carefully, decide which answer best describes 
how you feel in relation to teaching science in the first year of 
secondary school, and put the number of the answer in the correct box. 

For example : 

I enjoy teaching certificate work. 5 Strongly agree 
4 Agree 
J Undecided 
2 Disagree 
1 Strongly disagree 

The number '4' in the box opposite the statement indicates that the 
answer 'Agree' has been chosen. Please work quickly, do not miss out 
any statements, and choose only ~answer for each statement. It is 
important to give an immediate response and not to deliberate too much 
on each statement. 
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1. In teaching integrated science 5 Strongly agree 
I feel that I am giving the 4 Agree 

[~:r pupils an important foundation 3 Undecided 
for later years. 2 Disagree 

1 Strongly disagree 

, 2. We get adequate quantities of 5 Strongly agree 
equipment for pupils to do as 4 Agree 

G much practical work as I think 3 Undecided 
desirable. 2 Disagree 

1 Strongly disagree 

3. I seem to come up against the 5 Strongly agree 
same problems again and again in 4 Agree 

G integrated science teaching. 3 Undecided 
2 Disagree 
1 Strongly disagree 

4. It is quite clear to me what 5 St:rongly agree 
we are trying to achieve in 4 Agree 

G our integrated science course. 3 Undecided 
2 Disagree 
1 Strongly disagree 

5. We are kept pretty much up to 5 Strongly agree 
date with new developments in 4 Agree 

G integrated science teaching. 3 Undecided 
2 Disagree 
1 Strongly disagree 

6. I am given as much oppor- 5 Strongly agree 
tunity as I want to parti- 4 Agree 

G cipate in the shaping of the 3 Undecided 
integrated science course. 2 Disagree 

1 Strongly disagree 

7. I have adequate information 5 Strongly agree 
on the resources available to 4 Agree 

G me for integrated science 3 Undecided 
teaching. 2 Disagree 

1 Strongly disagree 

8. I am very glad to be teaching 5 Strongly agree 
integrated science in this 4 Agree 

G school. 3 Undecided 
2 Disagree 
1 Strongly disagree 

1. The symbol in the box in~icates a morale (M) or satisfaction 
item and a positive (+) or negative (-) item. 

(S) 
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9. There is a feeling of uncert- 5 Strongly agree 
ainty about what we are trying 4 Agree 

G to accomplish. 3 Undecided 
2 Disagree 
1 Strongly disagree 

10. The lack of certain equipment 5 Strongly agree 
limits my integrated science 4 Agree 

G teaching. 3 Undecided 
2 Disagree 
1 Strongly disagree 

11. We seem to have an efficient 5 Strongly agree 
method of distributing 4 Agree 

G equipment to classes when 3 Undecided 
needed. 2 Disagree 

1 Strongly disagree 

12. I see the goals of integrated 5 Strongly agree 
science teaching in this 4 Agree 

G school as worthwhile. 3 Undecided 
2 Disagree 
1 Strongly disagree 

13. I find integrated science 5 Strongly agree 
very rewarding to teach. 4 Agree 

~ 3 Undecided 
2 Disagree 
1 Strongly disagree 

14. There are often too many 5 Strongly agree 
teachers chasing the same bits 4 Agree 

'~ of equipment at one time. 3 Undecided 
2 Disagree 
1 Strongly disagree 

15. Teaching integrated science 5 Strongly agree 
is an obligation for me 4 Agree 

~ rather than something for J Undecided 
which I would volunteer. 2 Disagree 

1 Strongly disagree 

16. I get adequate help with 5 Strongly agree 
experiments and topics out- 4 Agree 

0 side my own subject area. 3 Undecided 
~ Disagree 
1 Strongly disagree 



- 424 -

17. It is well worth any extra 5 strongly agree 
effort involved to achieve 4 Agree 

G the goals of our integrated 3 Undecided 
science course. 2 Disagree 

1 Strongly disagree 

18. Equipment is usually readily 5 Strongly agree 
available when we need it 4 Agree 

G for integrated science. 3 Undecided 
2 Disagree 
1 Strongly disagree 

19. Communication between 5 Strongly agree 
teachers of integrated 4 Agree 

G science in this school 3 Undecided 
leaves a lot to be desired. 2 Disagree 

1 Strongly disagree 

20. We seem to be quite efficient 5 Strongly agree 
at detecting problems in the 4 Agree 

G ' course. 3 Undecided 
2 Disagree 
1 Strongly disagree 

21. My integrated science 5 Strongly agree 
teaching gives me a real 4 Agree 

G chance to utilize my 3 Undecided 
abilities. 2 Disagree 

1 Strongly disagree 

22. Integrated science is some- 5 Strongly agree 
thing in which I survive 4 Agree 

0 rather than thrive. 3 Undecided 
2 Disagree 
1 Strongly disagree 

23. If I encounter some 5 Strongly agree 
difficulty when teaching 4 Agree 

~ integrated science I usually 3 Undecided 
have to try to resolve it 2 Disagree 
for myself. 1 Strongly disagree 

24. Teaching integrated science 5 Strongly agree 
would be more worthwhile if 4 Agree 

B I really knew where I was 3 Undecided 
going. 2 Disagree 

1 Strongly disagree 



25. I feel a need for more 
guidance on the teaching 
of topics outside my own 
subject area. 

26. Given a choice, I think I 
would prefer to teach my 
own science subject only. 

27. We seem to be making real 
progress in our integrated 
science teaching. 

28. Teaching integrated science 
reduces my self-confidence 
as a science teacher. 

29. Much more general inform
ation about integrated 

"science should be available 
to teachers in this school. 

30. We do not seem to have 
established clear objectives 
for integrated science 
teaching in this school. 
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5 strongly agree 
4. Agree EJ 
3 Undecided ' s-
2 Disagree 
1 Strongly disagree 

5 strongly agree 
4 Agree G 
3 Undecided M-
2 Disagree 
1 Strongly disagree 

5 Strongly agree 
4 Agree G 
3 Undecided M+ 
2 Disagree 
1 Strongly disagree 

5 Strongly agree 
4 Agree r:I 
3 Undecided ~ 
2 Disagree 
1 Strongly disagree 

5 Strongly agree 
4 Agree ~ 
3 Undecided S-
2 Disagree 
1 Strongly disagree 

5 Strongly agree 
4 Agree r:I 
3 Undecided ~ 
2 Disagree 
1 Strongly disagree 
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Appendix lb. The Support Checkl ist (non-promoted teachers). 

PERCEPTIONS OF SCIENCE DEPARTMENT ADMINISTRATION AND 

ORGANIZATION IN RELATION TO Sl INTEGRATED SCIENCE 

INTRODUCTION 

1. We would be grateful if you could read the list of items enclosed 
and indicate whether or not the stated activities have been 
deliberately or~nized during the present school year (since 
September, 1975). . 

2. Each question consists of, firstly, a general statement describ
ing some aspect of integrated science teaching in Sl. This is 
followed by three short descriptions of activities that could 
take place with that aspect as a focus. These three parts are 
labelled (a), (b) and (c) and : 

(a): Always refers to action that has been taken to try 
to anticipate some problem or need. Examples of this 
may be : providing teachers with potentially useful 
information before they start a section, or making 
information about pupil s available, in case teachers 
find that they need to refer to it. 

(b): Al ways refers to action taken within the schools' 
science departments to make, or attempt to make, changes 
in the described aspect when this has been thought 
necessary due to some problem or need that has been 
encountered. For example, as a result of difficulties 
that have arisen in perfirming an experiment that experi
ment may have been re-designed or modified and the 
changes communicated to all teachers teaching Sl. 

It is important to note that action to anticipate some 
problem or need connected with an aspect of integrated 
science teaching, and action to remedy some problem 
or need connected with the same aspect can have both 
taken place in the current school year. 

(c): Always refers to attempts, within the science department, 
to carry out some form of systematic examination or 
review of the aspect in question, for exampl e, experiences 
or .. suggestions might be obtained from teachers, say, at a 
meeting, or a smal l working-party may have been set up in 
the department, or some other means may have been used to 
seek ways of improving that aspect. 

3. The fol lowing exampl e will indicate how (a), (b) and (c) can be 
considered independentl y : 
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Concerning safety provisions in laboratories used for certificate 
classes : 

(a) Action was taken to provide new safety 
provisions as a precaution against certain 
problems that might arise. 

(b) Action was taken to remedy some inadequacy 
that had been revealed, say, as a result of 
some accident. 

(c) A deliberate examination of the safety 
provisions was made. 

YES NO 

The respondent has answered 'yes' for (a) indicating that 
certain new safety provisions had been made, perhaps in 
anticipation of problems in, say, a new project. The respon
dent has also answered 'yes' to (b). this would indicate 
that a need arose at some time for a change in the existing 
safety provisions. On the other hand the 'no' response to (c) 
shows that there was no deliberate attempt to examine the whole 
question of safety provisions within the department for 
certificate classes during the year. 

4. PLEASE NOTE 

We are not suggesting, by any means, that all of these activi
ties ought to be carried out, we are merely interested in what 
is actually done so please do not be alarmed if you have to 
answer 'no' to a large number of the items. 
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QUESTIONNAIRE 

Please place a tick in the appropriate box to indicate whether or not 
the following activities have been organised during the present school 
year, that is, from September, 1975, in connection with the school's 
integrated science course in Sl . 

1. Concerning various experiments in the integrated 
science course : 

2. 

J. 

(a) In anticipation of needs, teachers were 
provided with some guidance on ' the perform
ing of certain experiments. 

(b) Some action was taken to help teachers with 
certain experiments that had caused problems. 

(c) Deliberate attempts were made to find out 
which experiments teachers generally needed 
assistance with. 

Concerning teachers' background science knowledge 
of topics in the integrated science course : 

(a) Some potential ly useful information was 
provided for teachers in case they should 
need it. 

(b) After some need arose some background 
science information was provided for 
teachers. 

(c) A systematic attempt was made to find out 
wha. t kind of bac~ound material would be 
useful for teachers of integrated science. 

Concerning information about general teaching 
methods used in integrated science, for example, 
small -group methods, stations method, etc. , 
(a) Teachers had available to them information 

on methods (additional to official documents) 
in anticipation of problems or needs. 

(b) After certain problems had been reveal ed 
'.teachers were provided with some informa-
tion on general methods. 

(c) Del iberate attempts were made to find out 
what information would be useful for teachers 
(in addition to official documents). 

YES NO 

YES NO 

YES NO 
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4. Concerning teachers keeping up to date with 
new developments in integrated science 
teaching: 

YES NO 
(a) Some new information was made directly 

available to teachers for their use 
should a need arise. 

(b) As a result of a revealed demand some 
new information on integrated science 
was made available to teachers. 

(c) New information received in the depart-
ments was systematically examined for 
usefulness to the school's programme. 

5. Concerning weaknesses in Sl pupils' back-
ground (i.e. non-science) knowledge and skills: 

YES NO 
(a) Some action was taken to anticipate 

problems concerned with pupils' 
background knowledge and skil ls. 

(b) As a result of revealed problems 
certain steps were taken e.g. liaison 
with other subject teachers. 

(c) A deliberate attempt was made to collect 
information on weaknesses affecting 
integrated science teaching. 

6. Concerning discipline problems caused by pupils 
during science lessons : 

YES NO 
(a) Plans were made for dealing with antici-

pated discipline probl ems. 

(b) Action was taken to try to alleviate certain 
discipline problems that had arisen in the 
department. 

(c) A deliberate analysis was made of problems 
caused by pupil conduct. 
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7. Concerning the laboratories used for integrated 
science teaching ( for example, the fittings, 
arrangement of moveabl e furniture, etc.) : 

(a) Some suggestions were given to teachers 
on how to make their laboratories more 
suitable for integrated science teaching. 

(b) As a result of problems or needs that had 
arisen teachers were given suggestions on 
laboratory suitability for integrated 
science. 

( c) A deliberate investigation was made into 
how the conditions in laboratories could 
be made more suitable for integrated 
science. 

8. Concerning integrated science lessons held out
side the laboratories e.g. field trips, visits, 
etc. 

(a) Suggestions were given to teachers in 
anticipation of problems they might 
encounter. 

(b) As a result of problems or revealed needs 
teachers were provided with suggestions on 
lessons outside laboratories. 

(c) A deliberate investigation was made of the 
kind of problems teachers encounter when 
organising lessons or visits outside 
laboratories. 

9. Concerning the suitability of teaching materials 
(worksheets, etc) used directly by pupils: 

(a) Some new alternative materials were pro
vided for teachers so that they were 
afforded some choice of usage depending 
on needs. 

(b) As a result of revealed needs action was 
taken to make necessary changes to materials 
used by pupils. 

(c) A deliberate examination was made of su'ch 
materials as to their suitability for pupil 
use. 

YES NO 

YES NO 

YES NO 

I 
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13. Concerning po-ordination between the integrated 
science course in Sl and other subjects in the 
S1 curriculum 

(a) In order to anticipate problems in co
ordination of subjects in S1 teachers 
were provided with information on how 
certain ,subjects are related. 

(b) As a result of revealed problems, 
action was taken to co-ordinate 
subjects. ' 

( c) A deli bera te analysis was made of the 
integrated science course in relation 
to other subjects in Sl. 

14. Concerning the goals of the school's integrated 
science programme : 

(a) Teachers were each provided with a 
list of the school's goals for 
integrated science. 

(b) As a result of some revealed need 
changes were made in the school's 
goals for integrated science. 

(c) The school's goals for integrated 
science teaching were subjected to 
a deliberate examination. 

15. Concerning the integrated science course as 
a foundation for science in S3 and S4 : 

(a) Suggestions were available to teachers 
on how to approach certain topics in 

',the course in order to prepare pupils 
for later years. 

(b) As a result of probl ems or needs 
revealed in S3 and S4 teachers were 
given suggestions on changes of 
a pproach in S1. 

(c) The subsequent performance of science 
pupils in S3 and S4 was systematically 
analysed to see whether apparent 
deficiencies in earlier years were 
evident. 

YES NO 

YES NO 

YES NO 

NOTE If you wish to elaborate on any of your answers, or to 
comment in any way, or even to add other activities which 
you feel should be ~entioned please feel free to do so, 
perhaps, on the back of any page or on a separate sheet of 
paper. Thank you. 
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Appendix Ic. The Promoted Staff Checkl ist 

School ............................ Post Hel d ........................ . 

PROMOTED-STAFF QUESTIONNAIRE ON Sl SCIENCE TEACHING 

INTRODUCTION 

1. We would be grateful if you could read the list of items enclosed 
and indicate whether or not you have been personally involved 
with organising the stated activities during the present school 
year (since September, 1975). 

2. Each question consists of, firstly, a general statement describing 
some aspect of integrated science teaching in Sl. This is followed 
by three short descriptions of activities that could take place 
with that aspect as a focus. These three parts are labelled (a), 
(b) and (c) and: 

(a) Al ways refers to action that has been taken to try to antici
pate some probl em or need. Examples of this may be : 
providing teachers with potentially useful information before 
they start a section, or making information about pupil s 
available, in case teachers find that they need to refer to 
it. 

(b) Always refers to action taken within the schools' science 
departments to make, or attempt to make, changes in the 
described aspect when this has been thought necessary due to 
some problem or need that has been encountered. For example, 
as a result of difficulties that have arisen in performing 
an experiment that experiment may have been re-designed or 
modified and the changes communicated to all teachers 
teaching Sl. 

It is important to note that action to anticipate some 
problem or need connected with an aspect of integrated science 
teaching, and action to remedy some problem or need connected 
with the same aspect can have both taken place in the current 
school year. 

(c) Always refers to attempts, within the science department, to 
carry out Bome form of systematic examination or review of 
the aspect in question, for exampl e, experiences or suggestions 
might be obtained from teachers, say, at a meeting, or a 
small .working-party may have been set up in the department, 
or some other means may have been used to seek ways of improv
ing that aspect. 
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3. The following example will indicate how (a), (b) and (c) can be 
considered independently 

Concerning safety provisions in laboratories used for certificate 
classes : ' YES 

(a) Action was taken to provide new safety provisions 
as a precaution against certain problems that , 
might arise. 

(b) Action was taken to remedy some inadequacy that 
had been revealed, say, as a result of some 
accident. 

(c) A deliberate examination of the safety provisions 
was made. 

o 
o 

The respondent has answered 'yes' for (a) indicating that 
certain new safety provisions had been made, perhaps in antici
pation of problems in, say a new project. The respondent has 
also answered 'yes' to (b), this would indicate that a need 
arose at some time for a change in the existing safety provisions. 
On the other hand the non response to (c) shows that there was 
no deliberate attempt to examine the whole question of safety 
provisions within the department for certificate classes during 
the year. 
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QUESTIONNAIRE 

Pl ease pl ace a tick onl y in the appropriate boxes to indicate 
whether you have personal ly been invol ved in organising the following 
activities during the present school year, that is, from September, 
1975, in connection with the school's integrated science course in Sl . 
Pl ease l eave other boxes bl ank. 

PLEASE NOTE -

We are not suggesting, by any means, that all of these activities 
ought to be carried out, we are merel y interested in what is actually 
done so please do not be alarmed if you cannot answer 'yes'to a l arge 
number of the items. You may also fee l that certain questions tend 
to involve topics previously discussed in your interview, we are 
afraid that this is unavoidable and hopethat it will not affect your 
answering of the questions. 

1. Concerning various experiments 
course : 

in the integrated-science 
YES 

(a) In anticipation of needs, teachers were 
provided with some guidance on the perform
ing of certain experiments. 

(b) Some action was taken to hel p teachers with 
certain experiments that were causing 
probl ems. 

(c) Del iberate attempts were made to find out 
which experiments teachers generally needed 
assistance with. 

2. Concerning teachers keeping up to date with new 
developments in integrated science teaching : 

(a) Some new information was made directly 
available to teachers for their use shoul d 
a need arise. 

(b) As a resul t of a reveal ed demand some new 
information on integrated science was made 
availabl e to teachers. 

(c) New information received in the departments 
was systematical ly examined 'for useful ness 
to the school 's programme. 

o 
o 
o 

YES 

o 
o 
D 
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3. Concerning weaknesses in 81 pupils' background (i.e. 
non-science) knowl edge and skills: 

(a) Some action was taken to anticipate 
problems concerned with~pils' back
ground knowledge and skills. 

(b) As a result of revealed problems certain 
steps were taken e.g. liaison with other 
subject teachers. 

(c) A del iberate attempt was made to col lect 
information on weaknesses in pupils' 
knowledge and skills affecting integrated 
science teaching. 

4. Concerning the l aboratories used for integrated 
science teaching (for exampl e, the fittings, 
arrangement of movable furniture,etc.) : 

(a) Some suggestions were given to teachers 
on how to make their laboratories more 
suitable for integrated science teaching. 

(b) As a result of problems or needs that had 
arisen teachers were given suggestions on 
laboratory suitability for integrated 
science. 

(c) A deliberate investigation was made into 
how the conditions in laboratories could 
be made more suitable for integrated 
science. 

5. Concerning integrated science lessons held outside 
the laboratories e.g. field trips, visits etc. 

(a) Suggestions were given to teachers in 
anticipation of probl ems they might 
encounter. 

(b) As a resul t of problems or reveal ed needs 
teachers were provided with suggestions 
on lessons outside laboratories. 

( c) A de I i bera te investigation was made of the 
kind of problems teachers encounter when 
organising lessons or visits outside 
laboratories. 

YES 

D 
D 
D 

YES 

o 
D 

o 

YES 

D 
D 
D 
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, I 

6. Concerning co-ordination between the integrated 
science course in Sl and other subjects in the 
Sl curriculum : 

(a) In order to anticitate problems in co
ordination of subjects in S1 teachers 
were provided with information on how 
certain subjects are related to science. 

(b) As a result of revealed problems action 
was taken to co-ordinate subjects with 
science. 

(c) A deliberate analysis was made of the 
integrated science course in relation 
to other subjects in Sl. 

7. Concerning the integrated science course as a 
foundation for science in S) and 54 : 

(a) Suggestions were available to teachers 
on how to approach certain topics in 
the course in order to prepare pupils 
for later years. 

(b) As a result of proble,ms or needs revealed 
in S) and s4 teachera were given suggestions 
on changes of approach in Sl. 

(c) The subsequent performance of science 
pupils in S) and 54 was systematically 
analysed to see whether 'aptarent 
deficiencies in earlier years were evi
dent. 

YES 

D 

D 
D 

YES 

o 
o 
D 

NOTE If you wish to elaborate on any of your answers, or to 
comment in any way, or even to add other activities which . 
you feel should be mentioned please feel free to do so, 
perhaps, on the back of any page or on a setarate sheet of 
taper. 



Appendix Id. The Interview Questions. 

DEPAR~~ OF EDUCATION 
UNIVERSITY OF STIRLING 

Sl SCIENCE EDUCATION PROJECT 

INTERVIEW WITH PROMOTED STAFF IN SCIENCE DEPARTMENT 

INTERVIEWER: PLEASE SPECIFY DETAILS BELOW ON TAPE 

School: ••••••••••••••••••••••••••••••••• PT/APT* Physics/Chemistry/ 
Biology/Science* 

.' Name of Teacher . . ...................... . 
Introduction : 

A brief preamble telling the teacher that the questions relate to the 
administration policies and general organization of the integrated 
science course in Sl and S2 together with those aspects of general 
administration and policies that are relevant to the course. 

Roles of individual promoted staff relating to overall administration 
of integra ted science ,, : 

1. Would you please describe, in detail, the activities that you, 
personally, perform (or have already performed) in connection 
with the overall administration of this school's integrated 
science programme, and the purposes for which you carry out 
each activity? 
As time is limited would you try to cover the full range of 
activities rather than going into great depth? 

2. Is there any particular activity in connection with the overall 
administration of the integrated science programme which you feel 
you would like to perform, but feel prevented from doing because 
of some constraint? In each case would you please describe the 
activity and also what prevents you from undertaking it? 

3. Could you tell us, in connection with the overall administration 
of integrated science in this school, what are, or have been, 
the sources of your ideas about the kind of activities that should 
be performed? 

* Delete as appropriate. 

[Further questions pertaining only to the Innovations Project have 
been omittedJ 
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Appendix Ie. Results of the "Support for Integrated Science" Checklist. 

The results are given in Tablel3with the following notation 

Schools ( S) are labelled from 1 to 8. 

Teachers (T) are l abelled as follows : 
c, p and b are chemistry, ~hysics and biology, res~ective ly, 
thus bl, b2 represent first biology teacher and second 
biology teacher. 

a p is the Assistant Principal Teacher responsible for .integrated 
science with the teacher's s pecialism indicated by the 
third l etter. 

pt represents a Principal Teacher, again with the specialism 
indicated. 

la, b, c, etc. refer to the checklist items, see Appendix Ib, 
pp.426 to 432 . Although the promoted staff checklists 
were numbered differently (Appendix Ic) the numbering of 
the selected questions has been changed to correspond with 
the first checklist. 

X indicates that the response was YES. 

o indicates that the response was NO. 
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TABLE 13 

RESULTS OF "SUPPORT FOR INTEGRATED 

SCIENCE" CHECKLIST 

CHECKLIST ITEMS 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
S T abc abc abc abc abc abc abc abc abc abc abc abc abc abc abc 

1 el 000 Xoo 000 000 000 000 000 XXo XXX XXX 000 XXo 000 .000 XXo 
bl XXo Xoo 000 000 000 XXo 000 XXo oXX 000 ooX XoX 000 000 000 

pI XXo Xoo 000 000 000 000 000 000 oXo 000 000 Xoo 000 000 XXo 
pte Xoo 000 DOO 000 XXo 000 XXo 
ptb XXo 000 000 000 XXo 000 Xoo 
ptp Xoo 000 oXo 000 000 000 Xoo 
ape XXo oXo oXo 000 XXo 000 Xoo 

2 el XXX XXo 000 000 Xoo XXo 000 000 xxx Xoo 000 xxx 000 000 oXX 
e2 XXX XXX oXX ooX oXo XXo 000 Xoo XXX ooX XXo 000 000 000 000 

e3 XXo Xoo XXo Xoo 000 Xoo 000 oXo Xoo XXX XXo Xoo 000 000 XXo 
e4 Xoo XXX XXX 000 000 000 000 000 000 ooX XXX XXX 000 XXX XXo 
e5 XXX XXX XXX XXo XXX 000 000 000 XoX ooX ooX xxx XXX XoX XXo 
bl XXo Xoo Xoo 000 000 XXo 000 000 Xoo Xoo 000 Xoo 000 000 000 

b2 XXo XXo 000 000 000 XXo 000 000 ooX 000 000 Xoo 000 000 000 

b3 XXX XXX oXo ooX 000 XXo 000 000 Xoo 000 000 XXX 000 000 Xoo 
b4 XXX XoX ooX ooX XXX oXo XoX 000 XoX ooX ooX ooX 000 000 XXX 
pI 000 000 000 000 000 000 000 000 000 000 000 oXo 000 000 000 
p2 XXo Xoo 000 000 000 XXo 000 000 oXo 000 Xoo oXo 000 000 Xoo 
pte XXX XXo Xoo 000 oXo 000 XXo 
ptb 000 000 000 000 Xoo 000 000 

ptp XXo 000 oXo 000 000 000 Xoo 
apb oXX XoX 000 000 Xoo 000 XXo 

3 el Xoo 000 000 000 000 000 000 000 000 000 000 000 000 000 000 

e2 oXo Xoo 000 000 oXX oXo 000 000 oXX 000 XXo Xoo 000 000 XoX 
e3 Xoo 000 000 XoX 000 oXo 000 000 Xoo 000 000 Xoo 000 000 000 

bl Xoo 000 000 000 Xoo Xoo 000 000 oXo 000 000 XoX 000 000 000 

pI Xoo Xoo 000 000 000 000 000 000 000 000 000 ooX 000 000 Xoo 
pte 000 000 000 000 000 000 000 

ptb 000 000 000 000 000 000 000 

ptp 000 000 000 000 000 000 000 

apb XXo oXX oXX 000 Xoo 000 XXo 

4 el XXX XXX XoX XoX Xoo XoX ooX 000 000 000 000 ooX 000 000 XXo 
e2 000 000 000 000 000 000 000 000 000 000 000 Xoo 000 000 000 

bl XXo Xoo Xoo XoX 000 XXX 000 000 XXX 000 000 XXo 000 000 000 

b2 XXo Xoo 000 000 Xoo XXo 000 Xoo 000 000 oXo Xoo 000 000 000 

pte Xoo XoX 000 000 000 000 Xoo 
ptb Xoo ooX 000 000 000 000 000 

ptp 000 000 000 000 000 000 Xoo 
app 000 000 000 000 000 000 000 

Continued on next page. 
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TABLE 13 (continued). 

CHECKLI ST ITEMS 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
S T abc abc abc abc abc abc abc abc abc abc abc abc abc abc abc 

5 c1 000 000 000 000 000 000 000 000 oXX Xoo XXo 000 000 oXX 000 

bl 000 000 000 Xoo 000 000 000 000 000 000 000 Xoo 000 000 000 

pI oXX Xoo 000 000 000 000 000 000 xxx XXX XXX 000 000 000 000 

p2 000 000 000 000 000 oXo 000 000 ooX 000 XXo 000 000 000 000 

ptc XXo Xoo 000 000 000 000 Xoo 
ptb XXo Xoo oXo 000 000 000 XXo 
ptp oXo Xoo oXo oXo oXo oXo oXo 

6 cl XXX XXo 000 oXX 000 XXo 000 000 XXo 
c2 XoX XXo 000 XoX oXo Xoo 000 000 XoX 
bl XXX XoX 000 XoX xxx XXo 000 000 Xoo 
b2 XXX XXX XXo Xoo xxx XXo 000 000 XoX 
pI Xoo Xoo 000 XoX 000 Xoo 000 000 oXo 
p2 XXo 000 oXX XXo oXX 000 oXo 000 XXo 
ptc XXX ooX xxx 000 oXX 
ptb Xoo Xoo oXo 000 000 

ptp 000 XoX 000 000 000 

oXo xxx XoX 000 000 000 

xxx XXo Xoo 000 000 000 

xxx xxx Xoo 000 000 XXo 
XXX oXo XXX 000 000 XXo 
000 000 Xoo 000 000 Xoo 
oXo 000 Xoo XXo 000 000 

000 Xoo 
000 Xoo 
000 Xoo 

7 cl XXo XXX 000 000 000 000 000 000 oXo oXX 000 Xoo 000 000 000 

c2 XXX XXo Xoo XoX oXo oXooXo Xoo ooX ooX oXo Xoo oXo XoX Xoo 
bl XXo XXo 000 ooX 000 oXo 000 000 ooX 000 oXo 000 000 000 000 

b2 Xoo 000 000 000 000 000 000 000 000 000 000 Xoo 000 000 000 

pI XXX XXo XXo 000 000 000 000 Xoo XXX XXX XXo 000 000 000 000 

p2 XXo oXo oXo 000 000 000 000 Xoo 000 000 000 000 000 000 000 

ptc XXo Xoo 000 000 000 000 Xoo 
ptb XXX 000 000 oXo oXX 000 Xoo 
pt~ XoX oXo 000 000 000 000 XXo 

8 c1 Xoo Xoo 000 Xoo 000 000 Xoo 000 XXo XXX XXo XXX 000 000 Xoo 
c2 Xoo XXo Xoo 000 XXo XXo 000 000 000 XXo XXo Xoo 000 000 Xoo 
c3 XXo oXo 000 XoX 000 XXo Xoo 000 oXo XXo XXX XXX 000 000 000 

c4 000 000 000 ooX 000 000 000 000 000 000 000 000 000 000 000 

c5 000 000 000 000 000 000 000 000 000 000 000 Xoo 000 000 000 

bl XXo XXX 000 Xoo 000 000 oXo 000 oXo oXo XXo Xoo 000 000 XXo 
b2 XXX XXo 000 000 000 000 000 000 XXX XXo 000 oXo 000 000 000 

pI 000 000 000 000 000 000 000 000 000 000 000 Xoo 000 000 000 
p2 000 oXo oXo 000 Xoo 000 000 000 000 000 Xoo Xoo 000 000 000 

ptc XoX ooX 000 Xoo Xoo 000 XoX 
ptb XXo 000 000 Xoo XXo 000 Xoo 
ptp XXo 000 000 Xoo 000 000 Xoo 
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Appendix If. Consensus on checklist items 
(promoted and non-promoted teachers, using X2 test, 

significance at 5 per cent) 

TABLE 14 

(Title as above) 

CHECKLIST ITEMS 

1 2 3 45 6 7 8 9 10 11 12 13 14 15 
S G abc abc abc abc abc abc abc abc abc abc abc abc abc abc abc 

1 NON --N YNN NNN NNN NNN --N NNN --N -Y- --- NN- Y-- NNN NNN --N 
PRO Y-N N-N N-N NNN --N NNN Y-N 
ALL --N N -N N -N NNN --N NNN --N 

2 NON YY- Y-- --- NN- --N --N NNN NNN --- -N- --- --- NNN NNN --N 
PRO --- --- --N NNN --N NNN --N 
ALL --- --- --N NNN --N NNN --N 

3 NON --N -NN NNN -N- --- --N NNN NNN --- NNN --N -N- NNN NNN -N-
PRO --N N -- N -- NNN -NN NNN --N 
ALL --N --- --- NNN -NN NNN 

4 NON --- --- -N- -N- -NN --- NN- -NN --- NNN N-N --- NNN NNN --N 
PRO -NN -N- -NN NNN NNN NNN -NN 
ALL --- -N- -NN NN- -NN NNN --N 

5 NON N-- -NN NNN -NN NNN N-N NNN NNN --- --- --- -NN NNN N-- NNN 
PRO -YN YNN N-N N-N N-N N-N --N 
ALL --- -NN N-N N-N N-N . N-N --N 

6 NON Y-- --- --- --- --- --N N-N NNN --- --- --- Y-- --N NNN --N 
PRO -N- NNN N-- NNN Y-N 
ALL --- --- --- N-N N-- --N --N 

7 NON Y-- --- --N -N- -N- N-N N-N -NN --- --- --N -NN N-N NNN -NN 
PRO Y -- --N NNN -NN N-- NNN YN-
ALL Y-- --- N-N --N --- N-N -N-

8 NON --- --N NNN -N- -NN --N -NN NNN --N --N --N --- NNN NNN -NN 
PRO Y-- NN- NNN YNN -NN NNN YN-
ALL -N- -NN -NN --N NNN -N-

Key : S School 
G Group of teachers 
NON Non-promoted teachers 
PRO Promoted teachers 
ALL All science teachers (NON + PRO) 
Y Indicates a 'YES' consensus 
N Indicates a 'NO' consensus 

Indicates a lack of consensus 
Blank spaces for PRO and ALL indicate a NON item only 
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Appendix Ig. Consensus on checklist items 

(assistant teachers by subject departments, using x2 

test, significance at 5 per cent) 

Only those departments with an adequate number of 

teachers are included. 

TABLE 15 

(Title as above) 

CHECKLIST ITEMS 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
S D abc abc abc abc abc abc abc abc abc abc abc abc abc abc abc 

2 CRE YY- YY- -Y- -NN --N --N NNN NNN Y-- -NY --- Y-- NNN -N- -Y
BIO YY- Y-- --- NN- --- -YN -N- NNN -N- -N- NN- --- NNN NNN 
PHY --N -NN NNN NNN NNN --N NNN NNN N-N NNN -NN NYN NNN NNN -NN 

3 CHE --N -NN NNN -N- N-- N-N NNN NNN --- NNN --N -NN NNN NNN -N-

4 CHE --- --- -N- -N- -NN -N- NN- NNN NNN NNN NNN -N- NNN NNN --N 
BI 0 YYN YNN -NN -N- -NN YY- NNN -NN --- NNN N-N Y-N NNN NNN NNN 

5 PHY N -- -NN NNN NNN NNN N -N NNN NNN --Y --- YY - NNN NNN NNN NNN 

6 CHE Y-Y YYYNNN N-Y N-N Y-N NNN NNN Y-- -Y- yy- YN- NNN NNN NNN 
BIO YYY Y-Y --N YN- YYY YYN NNN NNN YN- YYY -Y- Y-- NNN NNN NNN 
PHY Y-N -NN N-- Y-- N-- -NN N-N NNN -YN N-N NNN YNN --N NNN -NN 

7 CHE YY- YY- -NN -N- N-N N-N N-N -NN N-- N-Y N-N YNN N-N -N- -NN 
BIO Y-N --N NNN NN- NNN N-N NNN NNN NN- NNN N-N -NN NNN NNN NNN 
HIY YY- -YN -YN NNN NNN NNN NNN YNN --- --- --N NNN NNN NNN NNN 

8 CHE -NN --N NNN -N- NNN --N -NN NNN N-N --N --N Y-- NNN NNN -NN 
BIO YY - YY - NNN -NN NNN NNN N -N NNN - Y - - YN --N --N NNN NNN --N 
PHY NNN N-N N-N NNN -NN NNN NNN NNN NNN NNN -NN YNN NNN NNN NNN 

Key : S School 
D Subject department 
CHE Chemistry 
BIO Biology 
PHY Physics 
Y Indicates a 'YES' consensus 
N Indicates a 'NO' consensus 

~ Indicates a lack of consensus 
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Appendix IIa. Letters concerning permission to enter the case study 
schools. 

1. Letter to Director of Education 

9 December 1976 

Dear------

Sl SCIENCE EDUCATION PROJECT 

For the past two and a half years we have been carrying out a research 
project into factors affecting curriculum innovations. In particular 
we are looking at Integrated Science in the first two years of 
secondary school. One facet of this concerns administrative activities 
and special arrangements that have to be made for Integrated Science 
in Science departments. Mr. Ron Impey, who is a Research Fellow on 
study leave from the University of Guyana in South America, is res
ponsible for this aspect of the investigation. He has already completed 
some preliminary studies in a number of schools and now wishes to 
carry out some intensive case studies. This will basically involve 
spending time in each school observing the day-to-day operation of the 
science department, interviewing personnel and collecting other 
pertinent data. 

We wonder if you would be agreeable to Mr. Impey approaching the 
following schools with a view to discussing with the respective 
headmasters and science departments the possibility of them parti
cipating in this phase of the research : 

1. 
2. 
J. 

In the event of it being inconvenient for any of the above schools to 
participate in the research we request that Mr. Impey be permitted to 
approach the following schools with the same view : 

1. 
2. 

Should you require any further information please do not hesitate to 
contact us. We are also sending this letter to the Science Organizer 
for 

Thank you for your assistance. 

Yours sincerely, 

MR. DONALD McINTYRE 
DR. SALLY BROWN 
(Co-directors S1 Science Education Project) 
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2. Letter to the Science Orgenizer 

9 December 1976 

The Science Organizer 

Dear 

Sl SCIENCE EDUCATION PROJECT 

As you will probably know, we are carrying out a research project 
in which we are interested in factors affecting curriculum innovations. 
In particular, we are looking at Integrated Science in the first year 
of secondary school. One facet of this concerns administrative 
activities and special arrangements that have to be made for Integrated 
Science in science departments. Mr. Ron Impey, who is a Research 
Fellow on study leave from the University of Guyana in South America, 
is responsible for this aspect of the investigation. He had already 
completed some preliminary stUdies in a number of schools and now 
wishes to carry out some more intensive case studies. This will 
basically involve spending time in each school observing the day-to
day operation of the science departments, interviewing personnel and 
collecting other pertinent data. 

We wonder if you would be agreeable to Mr. Impey approaching the 
following schools with a view to discussing with the respective 
headmasters and science departments the possibility of them partici
pating in this phase of the research : 

1.------
2.-----
3.----

In the event of it being inconvenient for any of the above schools 
to participate in the research we request that Mr. Impey be permitted 
to approach the following schools with the same view : 

1.------
2.-----

Should you require any further information please do not hesitate 
to contact us. We are also sending this letter to the Director of 
Education for ---------

Thank you for your assistance. 

Yours sincerely, 

MR. DONALD McINTYRE 
DR • . SALLY BROWN 
(Co-directors S1 Science Education Project) 
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3. Repl y from the Director of Education 

Mr. D. McIntyre (Co-Directors) 
Dr. S. Brown 
University of Stirling, 
Stirling, 
FK9 4LA. 

Dear Dr. Brown and Mr. McIntyre, 

S1 Science Education Project 

13th December 1976 

I refer to your letter of 9th December 1976 and am agreeable to 
Mr. Impey approaching the three school s of ----------School 
and fail ing their agreement, School. 

Yours sincerel y, 

Sen. Asst. Director of Education 

4. Reply from the Science Organizer 

Mr. D. McIntyre, 
Education Department, 
Stirling University, 
Stirling. 

Dear Mr. McIntyre. 

Sl Science Education Project 

loth December 1976 

I am sure most of the schools will be happy to help, even in the 
present difficult times, provided approval is given by the Director. 

Your reasons for the particular choice of schools in would be 
interesting. Perhaps you could comment on this aspect of your 
project. 

Yours sincerely, 

Organizer of Science 
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5. Reply to the Science Organizer. 

16 December 1976 

Dear Mr. ------

Sl Science Education Project 

Mr. McIntyre has passed on to me your letter of loth December 1976 
and has asked me to thank you for it and to reply to you on his 
behalf. 

I note from your letter that you are interested in the reasons for 
the choice of the particular schools that the co-directors requested 
that I be permitted to approach and I am glad to supply further 
details of this. 

Firstly, as you will remember from our telephone conversation, I was 
interested in schools that ful filled certain criteria in terms of 
(a) teaching integrated science to mixed ability classes in at least 
Sl (b) having three science departments (c) preferably (but not of 
absolute necessity) having all mal e principal teachers of science 
(d) being six year schools of a fairly comparable size (e) not having 
any particular unusual feature such as being on two widely separated 
sites. 

Secondly, as was indicated in the previous letter, the approach that 
I hope to adopt at this stage is to spend some time in each of three 
science departments, taking the schools for small periods of time in 
turn rather than each school en bloc. Thus my other criteria had to 
be ease of commuting between the school and the University and 
preferably also between the schools since one may envisage spending, 
on some occasions, perhaps half a day in one school before proc~eding 
to another. 

Having applied these criteria I was left with a short list of schools 
from which I was able to draw a sample. 

I hope that this brief explanation is satisfactory. I shall, of 
course, be most willing to supply you with further information should 
you require it. 

Yours sincerely, 

R. IMPEY 
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6. Initial l etter to the Rectors of three case study schools. 

16 December 1976 

Dear Mr. -----

Sl Science Education Project 

For the past two and a half years a research project has been in 
progress at the University of Stirling, looking into factors .affecting 
curriculum innovations, in particular Integrated Science. As a 
Research Fellow on study leave from my own University, I have been 
attached to this project and my special interest has been the adminis
trative activities in science departments. Actually I have somewhat 
of a twofold purpose in that I al so hope, more importantly, that 
knowledge on how science departments are organised will be information 
I can usefully appl y on my return home. 

I have complete~ some prel iminary studies in a number of schools and 
now wish to carry out some more detailed case studies. The co
directors of the Project, Dr. Sally Brown and Mr. Donal d McIntyre 
have approached the Director of Education and the Science Organiser 
for on my behal f seeking permission for me to approach 
yoursel f and your science department with a view to seeking your 
participation in this phase of the research, and this permission has 
been forthcoming. 

Broadl y, I woul d l ike to spend time in your science department seeing 
how it is generally organised and how problems are dealt with and 
tal king to staff when convenient. Naturally I woul d be extremely 
concerned to cause as littl e inconvenience and disruption as possibl y 
by my presence. 

Obviousl y one cannot go into great detail here so I wonder if it would 
be possibl e to arrange a meeting to discuss with you and with your 
science departments the possibility of your school participating in 
this research. 

Perhaps I could tel ephone you earl y next week when we might arrange 
an appointment for earl y in the new term. 

Yours sincerel y, 

R. IMPEY 



7. Reply from Stoddard School. 

Mr. Impey, 
Department of Education, 
University of Stirling, 
Stirling FK9 4LA. 

Dear Mr. Impey, 

Science Education Project 

- 450 -

21st December 1976 

I have been informed by the Rector that you wish to discuss the 
nature of this research project by meeting members of the Science 
Department in School earl y in the New Year. 

The Principal Teachers of Biology, Chemistry and Physics will be 
available for such a meeting on the afternoon of Friday, 28th 
January 1977 from 1.45 p.m. 

If this is convenient, please contact the school to confirm the date. 

Yours sincerely, 

Principal Teacher of Chemistry 

8. Repl y from Cubberl y School 

20th December 1976 

Dear Mr. Impey, 

Sl SCIENCE EDUCATION PROJECT 

I write to acknowledge your letter of December 16th, conscious that 
this acknowledgement may very well cross your telephone call. 

You will be welcome to visit this school and in particular the 
departments within the Science Faculty of this school. The details 
of what you would like to do can be discussed when you arrive. 

We hope that we will be able to be of some assistance to you. 

Yours sincerely, 

Rector 

9. Reply from Sutcliffe School 
, 

The repl y from Sutcliffe School was by tel ephone. 
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Appendix lIb. Complete Lists of visits to the three schools. 

l. 'Stoddard School : 
Complete List of Visits (Observation and Interview Phase) 

Days School Time 
Visit Purpose Day after days spent 
Number visit 1 after in 

visit 1 school 

1 Preliminary visit Friday 0 0 2.00 hrs 

2 Preliminary visit Tuesday 4 2 3.00 

3 Accompany b3 Friday 14 10 7.00 
4 " ptc Thursday 19 13 7.00 

5 " aptf Thursday 26 18 7.00 
6 " ptp Friday 27 19 7.00 

7 " techs. Tuesday 31 21 5.45 
8 " b2 Thursday 33 23 7.00 

9 " techs. Thursday 40 27 7.39 
10 " c3 Friday 41 28 6.05 

11 " ptp Monday 44 29 6.25 
12 " aptf Monday 51 J4 7.00 

13 " c5 Tuesday 52 35 7.15 
14 " p3 Thursday :1+ 37 7.00 

15 II ptb Tuesday 59 40 7.30 
16 It p5 Thursday 61 42 7.35 
17 II ptb Wednesday 81 46 7.15 
18 II apts Tuesday 87 50 7.15 

19 " ptc Friday 97 57 7.00 
20 " c4 Thursday 103 61 5.30 
21 " apts Thursday 110 66 1.30 
22 Arrange interviews Tuesday 122 74 0.30 

23 Interview ptp Thursday 124 76 2.20 
24 " ptb Wednesday 130 78 2.00 

25 It apts p5 b3 Thursday 131 79 4.50 
26 II ptc, p4 Thursday 138 84 3.45 
27 II b2 aptf p3 Friday 139 85 6.00 
28 II c4 c5 Wednesday 144 88 2.20 

29 " c3 Friday 146 90 2.00 

Total 154.29 hrs 
The visit to p4 was cancelled 'and he gave a report of the day. 

Easter vacation was between visits 16 and 17. 
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2. Com lete List of Visits 

Days School 
Visit Purpose Day After Days Time 

Number Visit 1 after in 
Visit 1 School 

1 Preliminary Monday 0 0 2.00 hrs 

2 Preliminary Friday 11 9 4.00 

3 Accompany Tuesday 15 11 7.00 
Technicians 

4 II ptp Wednesday 16 12 7.00 

5 " ptc Thursday 17 13 7.10 

6 " apts Monday 28 20 6.57 

7 " p3 Tuesday 29 21 7.00 

8 " Techs Tuesday 36 25 7.17 

9 " c3 Wednesday 37 26 6.50 

10 " b3 Thursday 43 30 7.07 
11 " b2 Monday 49 34 5.30 

12 " Techs Friday 53 38 6.30 

13 " aptf Tuesday 64 44 7.17 

14 It ptb Wednesday 65 45 6.10 

15 " pL~ (ar) Wednesday 72 50 6.00 

16 It bc5 Tuesday 99 59 7.00 

17 .. ptb Thursday 101 61 7.15 

18 .. p4(ar) Monday 105 63 6.00 

19 " c4 Wednesday 107 65 6.00 

20 " ptp Friday 109 67 7.10 

21 it b4 Tuesday 120 73 6.50 

22 Arrange Wednesday 128 79 3.00 
Interviews 

23 Interview ptp Wednesday 142 89 1. 00 

24 " p4 ptc Friday 151 94 3.55 
25 Observe team- Tuesday 155 96 5.45 

teaching Ex and 
Interview apts 

26 " 'p ' 5, b4 Monday 161 100 4.00 

27 " c4, b3 Tuesday 162 101 6.15 

28 " aptf, bc5 Thursday 164 103 6. 00 

29 " ptb, c3 Friday 165 1C4 2.05 

30 " b2 Tuesday 169 106 2.00 

p3 was replaced by Ip ' 5 between visits 7 and 8 
Total 168. 03 hrs 

Easter vacation was between visits 15 and 16 
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3. sutcliffe School : Com lete List of Visits 
Observation and Interview Phase 

Days School Time 
Visit Purpose Day After Days in 

Number Visit 1 after School 
Visit 1 

1 Preliminary visit Tuesday 0 0 2.00 hrs 

2 Preliminary visit Wednesday 8 6 2.00 

3 Preliminary visit Monday 20 14 2.00 

4 AccomIRny apts Thursday 23 17 7. 00 

5 " ptp Friday 24 18 6.49 

6 " b3 Friday 38 27 8.50 

7 " ptb Monday 41 28 7.00 
8 .. c3 lt/ednesday 43 30 8.00 

9 " b4 1,o/ednesday 50 35 7.00 
10 " aptf Monday 55 38 7.00 

' II II c3 Tuesday 56 39 8.30 

12 .. ptp Thursday 65 45 7.14 
13 " ptb Friday 66 46 7.00 
14 " apts Friday 73 51 7.00 
15 " c5 Monday 76 52 7.15 
16 " Techs Wednesday 78 54 7.30 
17 " aptf Friday 101 61 3.40 
18 " b2 Tuesday 112 67 8.15 
19 " Techs Thursday 114 69 7.00 
20 " c3 Monday 118 71 6.00 
21 " pc4 Friday 122 75 7.00 
22 Arrange interviews Friday 129 80 4.30 
23 Interview ptc, ptp Tuesday 140 87 6.30 
24 " ptb,b3,c3 Friday 143 90 7.00 
25 " apts Wednesday 148 91 2.30 
26 " pc4,b2,c5 Monday 153 94 4.45 
27 .. aptf Thursday 156 97 3.05 
28 Arrange interview Monday 160 99 0.30 

with c3 

29 Interview c3 
(but postponed) 

Wednesday 162 101 0.20 

30 " c3 Monday 167 1~ 1.45 
Total 164.58hrs 

ptc, who came to the school after visit 18, when 
b4 left, was not accomIRnied. c3, who was acting 
ptc when the study commenced, was accomIRnied twice. 
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Appendix IIc Notes presented to the science teachers during the entr~e. 

INTRODUCTION : 

UNIVERSITY OF STIRLING 
DEPARTMENT OF EDUCATION 

NOTES ON PROPOSED RESEARCH 

In recent years there has been a growing interest in the organisational 

side of education, mainly at the school and wider levels. If we con

sider departments within schools there have been a number of writings 

on departmental organisation and some courses have been run for 

promoted staff. These have involved assumptions about how school 

departments are, or should be, organised, but very little attempt has 

been made to try to find out systematically how departments do in fact 

function. I would like to spend some time in science departments 

looking at their day-to-day running, at problems that are encountered, 

the approach to problems and so on, particularly from the point of view 

of various members of staff. 

My aim here is to arrive at a description of how the departments 

operate. This information has at least three uses. 

(i) To provide some basis for further research, 

(ii) To provide information for those concerned with 
attempting to design curricula or to train or 
otherwise assist promoted staff, 

(iii) To guide my own work on return to my own 
university. 

Also I would hope that you would find such a study to be of interest 

to yourselves. 

RESEARCH PIANS : 

Firstly, I shall be concerned U2i to make undue demands on members of 

staff. Basically what I am asking is that you permit me to accompany 

some of you individually for one or two days as you go about your 

teaching or other duties to get some idea of how such a day is 

typically spent. I shall try to adopt the stance of a learner in 

these situations and of course I shall always have due regard for 

privacy. I come with no preconceived ideas and with no intention of 
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evaluating the organisation of the departments or any of the staff. I 

hope to discuss some of the activities with the particular person I 

am accompanying, but this will always be at convenient times and more 

in the form of a conversation than as an interview. 

I would also like to be granted access to departmental and other 

meetings. 

As you will have no doubt realised I cannot hope to get a fu~l picture 

merely by these visits and I would like, later on, to interview some 

members of staff especially about things that I have not been able to 

observe. 

PROJECTED TIME SCHEDULE : 

I would like to visit for about three days in every two weeks, spread 

out over the rest of this term and into next, a total of around 

24 - 30 days in all. Visits would always be arranged in advance. 

Initially, I would like to spend at least two days with each of the 

principal teachers and with the APT for Integrated Science, one day 

with each of at least two teachers from each science department, drawn 

at random, and at least one day each with two technicians. 

CONFIDENTIALITY 

All participants are assured that any information that is collected 

will be kept in confidence and anonymity will be maintained. 

In such a brief note it is not possible to provide great details, but 

I would be most pleased to discuss the project further with any member 

of staff. 

RON IMPEY 

January 1977 
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Appendix lId. Letters concerning permission to re-enter the case 
study schools. 

1. Letter to each Rector. 

23rd May 1978 

Dear Mr. -----

As you will recall, you kindly permitted me to spend some ti~e in 
your school last year to observe aspects of the work of science 
teachers, particularly in relation to facets of departmental and 
school organization. I have now analysed the extensive notes I made 
on what I observed and on what the science staff said to me in inter
views. Before coming to any final conclusions, however, I would 
appreciate the opportunity to pay some further brief visits to the 
school this term to check with the science staff that I have inter
preted their behaviour and views correctly in various respects. 

Perhaps I could telephone you early next week so that I could 
confirm whether this will be convenient and to arrange a visit 
to fix appointments with the teachers. 

Yours sincerely, 

R. IMPEY 

2. Reply from Stoddard School. 

25th May 1978 

Dear Mr. Impey, 

You are welcome to come back into school to renew your contacts 
with our science departments. I think the best method is to get 
in touch directly with the Principal Teachers concerned and arrange a 
time convenient for you and for them. I hope your study is coming 
to a satisfactory and satisfying conclusion and that your connection 
with the school has been useful to you. 

Yours sincerely, 

Rector 
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3. Reply from Cubberly School. 

25th May 1978 

Dear Mr. Impey, 

Thank you for your letter of May 23rd. You will be as welcome as 
ever to come into School at any convenient time. 

I shall await your telephone call and in the meantime alert [the 
Faculty Head] of the likelihood of your return. 

Yours sincerely, 

Rector 

4. Reply from sutcliffe School. 

The reply from Sutcliffe School was also favourable, but was 
communicated by telephone. 
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I 

Appendix lIe. Letter to science teachers, accompanying the validation 
document. 

23 May 1978 

Dear 

In the attached document I have summarized the conclusions I have made 
after the time I spent with you last year. You will recall that I was 
particularly interested in the kind of organizational difficulties that 
you faced so that you will find that I have concentrated on problems 
rather that providing you with a complete picture. 

What I wish to ask you to do is to read this document and to respond 
to the ideas that I have presented. Here are some questions you might 
like to consider for any statement I have made : 

1. Is the statement an accurate and true reflection of 
the group of science teachers in general and of their 
thoughts and feelings during the timeaf the etudy? 
If not, in what way, and what changes or qualifying 
statements should be made? 

2. Is the statement an accurate and true reflection of 
you personally as a science teacher and of your thoughts 
and feelings at that time? Again, if not, what modi
fications would you recommend? 

3. If you consider a statement to be an accurate and 
true one what do you feel about such a statement being 
made about you in print? Do you feel that reasonable 
explanations have been given for it? What changes, if 
any, would you suggest? 

Also you may wish to make general comments and suggest any points of 
concern to you that I have missed. 

I do hope that you will feel free to reply as frankly as you think 
neceesary and if poeeible I would like to chat with you about it. 
It would also be helpful if you could make some written comments on 
the document, thie would certainly save some time. 

I have written to the head teacher seeking his permission to visit 
you again, but I have not sent him a copy of this draft report, nor 
would I wish him to read it before I have had an opportunity to hear 
your views on it. 

I am very grateful for your assistance. 

Yours sincerely, 

R. IMPEY 



APfENDIX III 

A DAY'S FIELD NOTES 

Field Notes : Cubberl Wednesda Visit 1. 
Accom nied teacher : 

1. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Observer arrives at 8.55, goes directly to p4(ar)'s laboratory. 
p4(ar) enters laboratory at 9.00, says second form in as.sembly 
this morning (that is, most of science teachers will have shortened 
or no social and health period). Laments the fact that there are 
so many staff absences, one of which is apts. 
9.03 : p4(ar) goes out to arrange cover for the rest of the day for 
apts's classes. 
Look at p4(ar)'s noticeboard, several old, out-of-date notices but 
one current one from aptf which indicates when films will be shown 
that are in the school, also which films are coming. 
9.08 : p4(ar) returns, sits at teacher's bench, continues with 
p:1 per work. . 
9.11 : aptf(p) enters, approaches p4(ar) about the problem of 
first year classes getting saturated [i.e. reaching 20, the maxi
mum permitted size] because of new intakes. Aptf(p) has been to 
see the remedial lady and no further pupils can be taken out [the 
numbers were maintained below 20 previously by certain pupils being 
extracted as a remedial class]. p4(ar) moots the possibility of 
another first year section, says that, for example, he and 'p'5 
could share it. Says that he will consult the rector on the 
matter (the latter is presently at assembly). 
p4(ar) wonders how b2 came to get the remit to re-write section 8 
integrated science worksheets (section on "some common gases"), in 
p:1rticular questions specific experiment, aptf says the 'instigators' 
of that experiment were two teachers who have since left [later 
ask why they:.left, one because husband moved, other to train to be 
church minister, p4(ar) mentioned third teacher who moved because 
her husband was posted elsewhere] • 
p4(ar) tells aptf that he now has two copies of the computer print 
out of the second year marks, however, science has to remain as one 
mark since there are not enough columns for three separate marks, 
and in fact the school administration [i.e.Rector, Deputy Rector, 
others in group one] is not in favour of the three se:rarate marks. 
[ aptf does not ask why]. aptf leaves. 

Conversation with p4(ar), the following points made by him: 
(a) The standard for staffing in this re~ion used to be "red book" 
plus four, now it is down to "red book" L "red book" indicates a 
specification made in a particular document] • 
(b) Talks about class numbers, if there are sixty 3rd year pupils, 
say, then will be under pressure to form three classes of 20, but 
then no sp:1ce for new pupils. In that case he would like at least 
four classes then (i) have sp:1ces (ii) have slightly smaller 
classes (iii) have a little flexibility with arrangements according 
to pupil ability, if necessary can push better pupils up and form 
a "sink" at the bottom. 
(c) Computer print out us~? He says it helps processing because one 
print out is serrated so strips can be torn off for each pupil, 
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10. 

11. 

12. 

13. 

14. 

15. 

16. 
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helps with reports. [appears to be for administrative convenience 
only] • 
(d) Reports that ptp also uses the mini computer facility for 
processing objective tests. 
(e) Says he is working at present on a BBC booklet on assessment. 
He says each science teacher will be given a copy, "but they won't 
read it". 
(f) Tells observer that break up of integrated science is against 
county policy observer wonders where 'county policy' or his 
perception of county policy emanates from but doesn't raise issue 
because remembers that has been bone of contention in faculty 
meetings • 
(g) Goes on to give his own rationale : says mixed-ability integrated 
science is not enough for the 'bright children', he hims'elf has 
slotted in extra worksheets for them. The idea now is to have a top 
section in second year block, not ability blocks just administrative 
blocks that come for science at different times and teach them 
physics, chemistry and biology. Then in the third year they could 
go right into atomic structure etc. They could get a better 
vocabulary of science terminology and could start chemical equations. 
9.30 : b3 passed on the way to his laboratory, p4(ar) called him to 
warn him that he might get a "please take" today because apts 
absent that would be period six when b3 non-teaching. p4(ar) 
tells b3 that ptc is to take a "please take" in period five when 
ptc would normally be at the Faculty Meeting. p4(ar) tells b3 : 
"Meetings are not sacrosanct" This seems to be an outcome of the 
previous week's Faculty Meeting when there was a flare up between 
ptc and p4(ar) - see visit 14 but p4(ar) with more power apparently 
has the last word. [This would appear to make b3 less than five 
non-teaching for the weekJ 
In the following week there is to be an English pilot test assess
ment and physics and biology pre-tests on a selected number of 
pupils, by SCEEB. 
p4(ar) recommends a book to the observer: Ivor Davies, Management 
of Learning, he promises to bring in his copy for me to see. 
'P4Car) comments that ptc "runs a very tight ship", he is a 
"traditionalist", he "believes meetings are sacrosanct". 
9.35 : a fourth year bridging group (certificate chemistry) enters. 
Only four of them are actually taking the examination so these 
were given bookwork to do. 
9.37 : p4(ar) leaves the room, returns at 9.42 with a set of text 
books and gives out (programmed learning texts). 
p4(ar) continues to talk to the observer: 
(a) Concerning "please takes" for the science department, ptp 
prefers to do for physics, ptc and ptb prefer p4(ar) to do. 
Usually p4(ar) is available first thing in the-morning (three days 
non-teaching, two days 5th certificate class first). Science 
teachers can still get "please takes" from other subjects. 
(b) Concerning apts's absence, ptc is covering his 5th year class 
now while ptc's sixth class works on projects. 
(c) Concerning the science time tabling: p4(ar) works out the 
overall skeletal form and allocates teachers to integrated science 
and non-certificate science in an equitable way, but he allocates 
them with labels PI to P4 , Cl to C4 etc. and the principal teachers 
can decide the ident~ties. Principal Teachers allocate for 3rd 
to Sixth year certificate classes. ' 
(d) Some integrated science classes have to be shared [ the question 
of who is the focus here (cui bono) appears to be the teacher i.e. 
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the criteria is equitability. Teachers who share can make their 
own arrangements, for example, if a biologist and a physicist they 
can run two sections in parallel. He only sees the argument about 
not having too many teachers in first year as important in the first 
term, to break the sudden change from primary. 

17. 9.51: he set a question for the pupils to do - selected question 
from page in text. 

18. Outlined the faculty system (said it was somewhat artificial). 
(a) English, social subjects, languages. 
(b) Art, home economics, music, physical education, technical. 
(c) Science .and mathematics (head of technical used to attend 

science and maths faculty meetings until he lost the 
relevant non-teaching period due to staff shortage). 

(d) The guidance system is regarded as the fourth faculty. 
19. 9.56: a non-science teacher enters (a fellow faculty head, also 

plays bridge regularly with p4(ar) at lunch time). They speak 
briefly about staff absences and then discuss a television pro
gramme on a London comprehensive school broadcast the previous 
evening. N.S. leaves at 10.01 [Constitutes an interruption]. 

20. 10.02: talks to class about problem. 
21. 10.08: talks to observer again. 

(a) p4(ar) has qualifications in physics and chemistry. He only 
"inherited" this class at Christmas. (There was a new timetable 
after Christmas because of changes after some pupils left). 
(b ) Faculty meetings: documentation is passed through p4(ar); 
in-service training planning; oversee the 'A' allocation; make 
sure Pr's keep abreast of literature; looking at maths for 
chemistry 0 grade and other maths/science aspects. 
(c) Observer asks p4(ar) about a job description. He provided the 
following description which he said he had produced himself (each 
Faculty Head had been asked to produce one). He said other 
Faculty Heads had seen the specification (which he saw as an ideal 
specification, i.e. not actually achieved) but teachers in his 
own faculty had not seen it. 

Duties and Areas of Responsibility 

Assistant Rector - Faculty of Science and Mathematics 

1. Member of Group 1, formulating school policy. 
2. Member of a team responsible for ' the construction of school 

timetable. . 
3. Responsible for the implementation of policy decisions in 

the curricular field as follows :-
( i) Course p1.a.m1ing. 

(ii) Option choices. 
(iiil Co-ordination of existing courses. 
(iv Introduction of new courses. 
(v Experimentation and innovation in areas such as 

I.D.E.; Integrated St~dies; Team Teaching; etc. 
(vi) Development of learning resources. 

(vii) Development and co-ordination of the use of audio
visual aids and other relevant educational technology. 

(viii) Remedial Education - organisation of withdrawal groups, 
allocation of pupils to Remedial Departments; re-allo
cation of remedial pupils to main stream. 

(ix) Methods of Assessment. 
(x) Assisting P.Ts. (subject)when necessary with arrangements 

for educational visits. 
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4. Meetings:-
(i) Convening faculty meeting. 

( ii ) A ttending departmental meetings. 
(iii) Convening and/or attending meetings of internal 

curricular development groups. 
(iv) Attending conferences held by College of Education, LEA., 

etc.; on all matters pertaining to relevant curriculum. 
5. Curriculum Development:-

6. 

7. 
8. 

9. 

10. 

(i) Collating and disseminating curricular information 
emanating from SED; SCEEB; National & Local Curriculum 
Development Centres; CCC; Subject Central Committees; 
LEA Advisers; Working Party Reports; The Schools Council 
in Engi and; etc., 

(ii) Keeping Group 1 informed on curriculum develo·pments 
within and outwith the school. 

(iii) Keeping abreast of current educational developments and 
ensuring that, where desirable and within the limits of 
resources available, policy is reconsidered in order to 
take these into account. 

(iv) Implementing and maintaining an up to date curricular 
development library. 

(v) Links with advisorate, inspectorate, College of Education, 
Further Education Colleges, University, Industry & Com
merce. 

Staff Training:-
(i) General oversight of training of student teachers in 

conjunction with P.Ts. (subject) and College of 
Education. 

(ii) General oversight and guidance of probationer teachers. 
(iii) Co-ordination and organisation of general staff training. 

e.g. conferences, courses, lectures. 
Establish and/or maintain curricular link with feeder primaries. 
Liaison with Assistant Rector (Guidance and Social Education) 
on:-

(i) 
(ii) 

Matters concerning advice on pupilsl curricular choices. 
Liaison with feeder primary schools and tertiary educa
tional establishments. 

(iii) Staff . Training in the Guidance Field. 
(iv) Minority time activities and curricular leisure-time 

activities. 
(v) Inter-relationship between academic and social activities. 

(vi) The integration of social education with academic 
disciplines. 

(Vii) Staff Training in the Social Education Field. 
Continuous assessment and review of the duties and responsibility 
of the Assistant Rector (Science and Mathematics Faculty) and 
recommending changes, when necessary, to the School Group 1. 
Any other duties or responsibilities which may be delegated by 
the Rector or his agent. 

Cd) Speaks about social and health - a working party will meet one 
week hence to review the course. Social and Health contains religious 
aspects in Sand S2' also in S2 mainly give careers advice. Two 
Social and H~alth periods next year. S/H and religious education 
really need departments and teachers timetabled, etc. At the 
moment it relies on goodwill. The main problem is servicing it 
Le. materials. 
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(e) In Section 15 of the integrated science course team teaching 
sessions are held in the hall. aptf(p) co-ordinates this. Exercise 
was carried out last year. 
(f) Present rector is relatively new. There was "more say" in some 
things under the old rector than there is under the new. 
(g) Some attempt has been made at liaison with primary schools but 
there has been a poor response from them. 
(h) New timetable construction starts about now, but main respon
sibility lies in DR, all are involved to the extent of what time 
want available, pupil numbers, etc. 
(i) Group one policies are implemented through the faculty system. 
Group one also decides on allocation of time and proportions of 
'A' allocation. A central reserve fund is kept and the remainder 
is dispersed to faculties. 
(j) At the official leaving date the 4th year timetable will be 
scrapped and the 4th year will take over the 5th year timetable. A 
part of the syllabus has to be done in June whether the pupils 
come or not. At one time SCE examinations used to be even earlier. 

22. 10.27: returns to discuss problem with class [likely that I am 
not preventing him from interacting with the class, probably from 
doing administrative work at desk] • 

23. 10.28: there is a buzzing noise. p4(ar) (to class) "They are only 
testing the fire alarm, I'm not going out in the rain". 

24. 10.40: Returns to observer: 
(a) Talks about science fair projects done by pupils, one on T.V. 
Ex teacher at the school comes in to help with this. 
(b) Talks about a course he attended for aspiring promotees in the 
Region, but such courses were stopped two years previously because 
of cut backs. Says found the course useful though it was a long 
time ago now. 
(c) There is a principal teachers' meeting once per month, it is 
not a policy making body but more a pressure group. 
(d) Group one has a dual role : mundane day-to-day decisions such 
as the allocation of money and the drafting of school rules, and 
overall curriculum matters. 
(e) DR is responsible for guidance as the head of the guidance 
faculty was not replaced when previous one left. 
(f) The rector takes the consensus view and makes the final 
decisions "that's what he's paid for". All teachers have access 
to the rector, "his door is always open". 
(g) p4(ar)'s breaks are allocated as follows: Monday, Wednesday 
and Friday: Group One over coffee; Tuesday: Assistant Rectors' 
meet over coffee, Thursday : staff room for staff announcements. 
(h) Communications and discipline problems of science teachers 
are supposed to pass through p4(ar). 

25. 10.44: pupils hand in text books 'and one pupil sent with texts 
to return them to ptc. Bell at 10.45, class left, p4(ar) went to 
Group One coffee meeting. 

26. Observer spent break in technicians' room. ptp, aptf(p) 'p'5, 
Te2 and Te3 present (Tel on day release). One science interaction 
recorded: ptp to Te2 "That's my two kilogram weight". - The rest 
coded as "social". Asked ptp about the remainder of the term (one 
week). He did not think that anything different would occur except 
for the examination trials. 'p'5 not certain whether returning 
next term. ' 

27. 11.00: back in p4(ar) lab., 2nd year integrated science class 
enters, one pupil, withou~ request, gives out work sheet folders 
which are usually kept on the back bench. 



28. 

29. 

30. 

31. 

32. 

33. 
34. 

35. 

36. 

37. 

38. 
39. 

40. 
41. 
42. 

43. 
44. 
45. 
46. 

47. 
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11.02 : p4(ar) arrived at the door with a non-science teacher (DR), 
probably 'tail-end' of group one meeting, until 11.06. 
11.06 : lesson starts, class told to reweigh crucibles from 
previous lesson, they commence. 
11.07 : Te3 enters with some equipment (for this lesson), talks 
to p4(ar), pupil is sent with Te3 for further items. 
11. 08 to 11.09 : p4(ar) is dealing with some issue concerning a 
pupil's bag, pupil sent with bag and note to office. 
11. 09 : pupils to get soil samples "use :raper towels s:raringly 
because shortage in school". Referred to :page 20 of worksheets. 
Reminded that next Thursday is section 12 test. Pupils are to 
look for organisms in the soil, no hand lenses provided. 
11.10 : pupil returns with equipment. . 
11.11 : p4(ar) left the class after telling class to search soil 
for organisms (soil samples were lumpy and did not appear to hold 
promise). His usual procedure seems to happen often is to ask 
c3, in the next lab, to keep an eye on the class, but since 
observer is there he feels class will be alright. 
11.23 : p4(ar) returns, apparently the science organiser is in the 
school and he went to hold discussions with him. Observer expresses 
desire to meet the science organiser, p4(ar) promises to approach 
him later. Pupils continue with worksheets. 
p4(ar ) reports that c3 was late today because his "driver", a non
science teacher overslept. 
11.31 : :passing pupils were making a noise, p4(ar) ascertained 
that they had been called to a medical, p4(ar) had to close the 
door. 
11.50 : p4(ar) leaves to look for the organiser. 
Further information from p4(ar ) : lunch duty is every other week. 
Interruptions to lessons are few and far between, group one work 
is always in breaks. 
11.55 : Class to note organisms and clean up. 
p4(ar) had seen the organiser about the upgrading of CL 13. 
Further information from p4(ar) : 
(a) Whether there is early closing on the last day of term depends 
on the buses. On the day when the snow was bad the buses came at 
12.30 so school had to close because there is no alternative trans
port for many pupils. 
(b) Principal teachers have to make assessments of their staff 
requirements for next term. 
(c) Group One decides number of periods for each class and subject. 
There is a traditional number for some subjects, subjects that have 
their own curriculum :papers. 
p4(ar ) refers to a pupil: "She's a dumpling, hand knitted". 
12.05 : observer has brief chat with science organiser. 
12.10 : bell and class leave, worksheets taken for revision. 
Proceed with p4(ar ) to his office for the faculty meeting, as 
usual the teachers sit around a small round table but the observer 
sits away from the group at p4(ar)'s desk. Those present are p4(ar ) , 
ptp, ptb (who came in later ) and ptm (principal teacher of mathe
matics). ptc is not present because p4(ar ) gave him a "please take". 
p4(ar ) chaired the meeting, no minutes were taken. 
Record of the faculty meeting : 
p4(ar) : shows a black plastic box to the group and tells them 

that a local company is discarding great quanti ties of 
these boxes and the school has a number which can be 
obtained from sc~ool or home use. p4(ar) says he will take 
some for his son to store his "war game" soldiers in. 



ptp : 

p4(ar) 
ptp : 
p4(ar) 

ptm : 

p4(ar) 

ptp : 

p4(ar) 

ptm : 
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Complained that had not been properly informed about the 
tests being held next week. 
"It was announced at the senior staff meeting". 
"I was late, I must have missed it". 
"The rector always likes to start on time. But it should 
also have been round in the school diary','. 
"I would like a note of PI' and PI' Guidance meetings, 
what goes on. Really there's no point having different 
meetings. Guidance should also know what happens at the 
Prs meetings". 
"This is school policy, guidance teachers have official 
contact with parents so guidance faculty matters are 
secret or discreet". 
"We are not interested in personal details about pupils 
but really in policy decisions or what is happening when". 
"The decision re the change from 4th to 5th was suggested 
at group one and was mooted to guidance but they were told 
it was confidential. However, certain members were 
indiscreet". 
"It's not right that apt's of guidance should be asked 
for views before principal teachers". 

p4(ar ) "Actually it was presented to PI"s as a fait accompli". 
[which seems even worse since apt guidance consulted and 

ptm 

ptp : 

p4(ar) 
ptm 
ptp : 

Pr subject not at all] 
"These changes affect me directly, it means my pupils have 
to change teacher" [Thus he is really against the decision 
itself. Possibly if it had gone right for him he would not 
have worried about apt guidance] 
"Waste of time Pr meetings, just being told things, they 
could be on paper". 
"That was the rector's plan, it's not a policy body". 
"Why was the decision made without consultation?" 
"If we don't have them in next year's timetable we may 
have a class "only for one month, educationally that is not 
good" • [But many changes made with integra ted science 
and chemistry and biology departments deliberately change 
teachers from time to time] 

ptm: "There's no point in PI' meetings". 
p4(ar) ttl agree, I never go". 

p4(ar) goes out for something after mentioning to others 
that he had given ptc a class today. 

48. While p4(ar) is out only ptp and ptm present, that is, meeting 
temporarily adjourned, they discuss the mini-computer and when it 
is next due. 

49. p4(ar) returns and ptb also enters. Meeting continues: 
p4(ar) Indicates some material that is available at the teachers' 

p4(ar) 

ptp : 

p4(ar) 
ptb 
ptp : 

centre. 
One first year integrated science block has too many 
pupils and no suitable children can be found to extract 
for extra numeracy and literacy, Thought of an extra 
section but everyone is teaching last two on Friday. 
Raises the problem of when these numbers go into third 
year. 
Reckons new entry is going to be a twelve form one. 
Says may have to cut first year science to four periods. 
,,[ Science organiser's] recommendation is five periods, 
from the S.E.D," 
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p4(ar) "I wouldn't mind four and six" [that is, four in first 
year and six in second] "Six periods is pie in the 
sky". 

p4(ar) "There will be no faculty meeting next week". He says 
the next one will be after Easter. 

p4(ar) Introduces discussion of Bulletin article on mathematics 
modules. 

ptm: "There is information in Occasional Paper Two". 
p4(ar) "In Sl and S2 there is a lot of emphasis on scale reading 

and graphs". 
ptm: "Graphs come at the end of first year in mathematics". 
ptp: "Section one is only a bar graph". 
p4(ar) "In section five there is a solubility graph". Asks if 

some pupils get graphs in primary school. 
ptm: It Some do, some .don' til. , 
ptp: Thinks that that part graphs in first year is un

necessary. "Anyway the graphs are unclear on the sheets". 
p4(ar) "Early in the second year they also meet the pH scale". 

"Do science teachers have to spend time teaching scale 
reading, we have to modify objectives in the science 
course". 

ptp: "You do do something on reading scales, for instance 
reading meters?". 

ptm: "In geometry in year one they do read protractors" • 
p4(ar) "What about positive and negative?" 
ptm: Indicates that when used for the operation of addition 

the signs are plus and minus but when used to indicate 
status of numbers use the words positive and negative, so 
you say "five plus six" but "positive five". 

ptp: "Do all your teachers follow that?" 
ptm: "I've discussed it in department meetings in my first 

year here". 
p4(ar) "Fe two plus perhaps should be Fe two positive. Chemistry 

is difficult enough without this kind of anomalie". 
ptm: "Wi th the good pupils it's O. K., but with the others you 

can do it a hundred times and they are still confused". 
p4(ar) "What about metres seconds to the minus one?" 
ptm: "Not until book seven". 
ptp: "We start that at the beginning of third year, we teach it". 
ptm: "That is really notation, not a proper usage of signs". 
p4(ar) "We'll pass you copies of the science syllabuses, any way 

maths can complement science would be good". 
ptp: "The problem with modern mathematics is the language and 

some pupils have problems because some maths teachers 
don't use it". 

p4(ar) "We'll have an on-going open discussion at the next 
faculty meeting". 

ptm: "We did plan to have a copy of all texts available but we 
had to use them all". 

p4(ar) "I have no problem having taught mathematics". 
Mentions the mole concept. 

ptm: "I don't understand the mole concept". 
p4(ar) "We want to know whether the teacher in science is doing 

the right thing, but we want to be synergistic instead of 
antagonistic". 

50. Bell goes and the meeting officially ends. Ftb asks for 100 of the 
plastic boxes, also indica~es that his department is short of first 
aid equipment. p4(ar) says AR (admin) is responsible for that. 



51. 

52. 

53. 
54. 
55. 

56. 
57. 

58. 
59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

68. 
69. 
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The observer went out of the school during the lunch period. 
p4(ar) reported that he did lunch duty and then played bridge. At 
the end of the lunch period p4(ar) met ptc and told him what trans
pired in the meeting. 
Period six is a non-teaching period for p4(ar), he does paperwork 
in his office. He had one brief interaction with the PT of 
physical education. 
2.32 : p4(ar) enters his laboratory again. 
2.36 : 3rd year certificate class in. 
2.38 : They are directed to turn to a certain page in Nat Phil. A 
boy is reprimanded for wearing a w~istcoat. Talks to class about 
problem on page. 
2.42 : Gives further problems and a no-conversing order. 
2.43 : A pupil is sent to p4(ar)'s office for a folder, returns at 
2.46 and p4(ar) sits at front desk working on papers. 
2.51 : A pupil enters and asks if this is a second year class. 
2.55 : One pupil has some difficulty and is called to the front and 
another pupil asks the meaning of a word, otherwise pupils continue 
to work on problem. 
3.10 : A pupil asks about one particular problem and after looking 
at it p4(ar) tells them to leave it because it is too difficult. 
3.13 : Each pupil is questioned in turn as to whether they "have 
any problem". 
3.28 : A non-science teacher enters and asks for some document, 
p4(ar) does not have but promises to get for next day. 
3.30 : Pupil stuck on number thirty, briefly shows class how to do 
it on blackboard. 
3.31 : Into prep room at back, puts water on for tea. Walks around 
helping various pupils. 
3.42 : All pupils are to do number forty six. Teacher has tea, 
explains to observer that not going straight home. 
Tells observer that laboratories are not used for any other 
subject, they are not really suitable because they only contain 
twenty seats. 
There used to be a school brochure for staff, currently the rector 
is looking over it. 
3.50 Final word to class about problems. 
3.55 : Bell. Observer and :p4(ar) both left school at 4 p.m. 



APPENDIX IV 

AN INTERVIEW TRANSCRIPT FOR AN ASSISTANT TEACHER 

Interview with c3 (CUB) 

T The bell will go at twenty past. 

R Bearing in mind there may be problems and accepting that any 
persorrs view about the situation maz be different, first of all I 
want you to describe in as much detail as you can how you see an 
ideal, dedicated, professional science teacher operating; the sort 
of things you would expect such a person to do, both inside and 
outside the classroom. I'm deliberately leaving this as open as I 
can. 

T Just an ordinary science teacher, no promotion or anything like 
that? 

R [ Affirms] 

T Well, he could make a job of it, I suppose, under ideal conditions. 
Well, first of all he'd have to be in good relations with the rest 
of the staff he's working with, also the lab technicians who he is 
dealing with, I would say. More so the lab technicians because you 
can go from day-to-day without seeing the rest of the staff. And 
under ideal conditions you wouldn't be in a position to be sharing 
classes with other teachers, so really you are dealing with them 
as a unit for a whole session. The only time you have to consult 
would be on their past performances which you can find out very 
readily. 

What I've found in my limited experience, three years, is the 
amount of time you require to organise the apparatus, and unless 
you have sufficient, no matter how you try to organise yourself as 
an individual, it's not going to work and you tend to neglect 
certain spheres of your work that you'd like to press forward. 

If you can come to a good understanding with the particular set of 
technicians that are there to supply you, not just supply you with 
equipment every day, but to help you out in certain aspects, not 
just to throw down the equipment, and say there you are that's what 
you've ordered. If they've had sufficient experience, I think that's 
valuable for the technician's experience. He could come and say 
here's a hint, if you're trying something for the first time do it 
this way. I don't think that happens all that often. In fact it 
very rarely happens, simply because technicians don't stay in the 
job for all that long, very few of them stay in the course and 
become senior technicians. You find that the two young lads here, 
I don't know how long they'll stick it out, they are just passing 
through. 

R Do you think that we as teachers can do anything to help them to 
want to stay? 

- 468 -



- 1+69 -

T Well, it doesn't do any harm to give them as much instruction as 
you can when you find the time. In ideal conditions then you 
would have the time to do that, and not treat them as something 
apart, that's one thing. Not naming any names, but you do get a 
shock in the way some of the senior members of the science depart
ment treat these, well they are, kids, they have just left the 
school, sixteen, they would treat the pupils in the class in a more 
reasonable fashion than they do the technicians. It's out of the 
question when that sort of thing happens, it doesn't help them to 
enjoy the work, after all, they are doing a job of work like any
one else. 

Comparing this school with other schools, there's some vast 
differences in opinion the way things are run. I think' the whole 
education system is in turmoil just now. When you hear, you start 
off teaching, me three years ago, and you come into a system 
where all the kids are mixed up, the, after three years, what 
happens here? They've now started to stream them in the second 
year; four top sets. Now what do you make out of that, you can't 
make anything, you've no say in the thing, which doesn't help you, 
absolutely no say. There are very few senior members of staff 
prepared to listen to what you've got to say. Some of them will 
and they'll take noteof it, you can see something happening; but 
that's few and far between. 

Now this is the situation: The schools 'are far too big. That's 
probably been said more often than anything else. In an ideal 
situation, you WOUldn't consider a school of 1500 to be an ideal 
situation for a start, you just can't cope. There are kids, the 
embarassing thing that I found out at the parents' meeting there 
was that you may have had some pupil, male or female, in the first 
year or even for two years, then the third year you didn't have 
them. Then they come along with their parents and you've got a vast 
number that its embarassing to try and recall their names; not all 
the time, but there's the odd one that you've just forgotten . the 
name with so many passing through; whereas a smaller school, smaller 
units, then there's a good chance for better relationships. 

These things are thrust upon you and there's not much you can do 
about it except try your best and it all boils down to who is 
working around you. I think if you can settle down to getting a 
reasonable relationship with the people round about you it makes 
things a lot easier. If you're out on your own you've no chance 
the way things are, no chance at all. I don't know whether this 
school having been a school with a bad reputation, mainly the 
number of people when you say you teach here say "Oh that place!" 

R [Indicates positive things said about the school, eSp'eciallyabout 
pupils' participation in a 'Young Scientists Project'J 

T That's a recent thing. If someone's heard of that they realise 
there's something going on; have to be above average in interest 
to have heard of that anyway. But the school, I think it's still 
in process of change, that's why it's so different here compared 
with, say, a school that's been a high school ever since time began. 
Virtually it was made to be a high school to sixth year. This one 
wasn't always like that ~d there have been people on the staff since 
the beginning and they are geared, and still geared, to just doing 
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the minimum required for a small set up and its obvious in certain 
cases they don't want to push themselves to any great length. 

I'm personally quite happy here. Things do get you down and all 
you can say is if they're getting you down then it's the pupils 
who are suffering all the time. If you want to put that in the 
back of your head then its no good at all. You could go on like 
that, then that's you finished. 

R The interesting thing is that on paper this school has a very neat 
structure, very well laid out, but there seems to be less satis
faction with the system here. 

T Maybe that could be the personnel involved as well. You can have 
a neat structure, but if the people aren't there to run it that's 
it. 

R Do you think that the school management affects one at the class
room level? 

T Shouldn't really to any great extent, I don't think, you should be 
in a position to cope by yourself. It helps if you do have the 
backing from them. You don't come across, well let'ssay [p4(ar)] 
there, I'm right next-door to him, so I've more contact with him, 
but then the people at the far end probably don't see him at all. 
He's also in charge of the maths. Now talking to some of the 
maths people, they've not seen him all this year, he hasn't inter
vened in anything so they can't have much bearing there. 

R What about the departmental organisation? How does that affect what 
one does? 

T Well, when you do get together for a departmental meeting, you 
report any difficulties and any action that needs to be taken. 
You work it out as a group. In the chemistry department, [ptc] , 
its excellent, I think he's really on top of it and he, if there's 
any difficulty he can sort it out, he'll give you a hand, he's 
only too willing. He's also capable of, when timetables are made 
up and you're given an allocation of so many periods higher, etc. 
if you've just started he'll give you the appropriate amount; he'll 
blend it in to how things are going, won't just say, "Right, you're 
taking that, I'm going to take this". Through the three years I've 
been here he's not been the type of person to grab all the best, he 
shares it about equal. It works well. There's only four of us in 
the chemistry and it really does work very well, but then he's 
doing his job properly so there's no real quibble about that. But 
when you come to a science department meeting when everyone's 
together you find it would appear that the other heads have 
different ideas, and if they get to grips with each other you get 
the odd bitty remark that makes you wonder what's going on in the 
other. You don't really know exactly how ptp deals with people 
under him. That's it, communication stops there unless you're 
willing to talk to someone, not really all that interested as long 
as you're going alright on your side. 

The teaching is affected by the man himself, the principal teacher 
in as much as he will as~ you what you're doing. You tell him if 
there's anything you want to know and if you're having no trouble 
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he won't interfere, and that's it. I'm sure if there were any 
serious problems and the work not being done I'm sure [ptc) 
would look into it, and see, arrange. 

~R You were saying earlier that because of the time problem, the 
need to spend alot of time on basic organisation and so on, that 
there might be a tendency to neglect certain spheres. What sort 
of thing do you mean? 

T Well, where you would like the pupils to do things for themselves 
with apparatus, you find that because of lack of finances to get 
the appropriate equipment you have to demonstrate more than you'd 
like for a start, hardly equipment. Not just because, when they 
leave the school they're going to be handling the same 'equipment, 
it's nothing to do with that at all, they will be handling things 
anyway, manipulative skill. You can't do that, when you do, you 
do get a shock when you introduce something very simple in the 
~ter years and they have no idea, they don't understand that 
simple things like glass will break. Something as simple as that 
which should be taught in the first year. ' 

R Is this an expected aim of the integrated science course? 

T Aye, but unfortunately you can put theequipment out, let's say 
an ideal situation that you want, you can put the equipment out, 
you can say, "There are your sheets", you can go with the sheet 
and say, "Right go on, do it", but unfortunately, most of them, 
and I mean most of them, haven't got the concentration or the 
reading abilities to read that sheet again and see what they've 
to do, even to look at a diagram and see how to set up the 
apparatus. You'll find that some of them can't do that so that 
they are not really using the equipment, it's being wasted anyway; 
and you would like to spend the time and go round and show every 
single group, do it, take hold of it, try and do it; but you can't, 
just the time allocated, you just can't do it. 

R Is this certificate classes you are thinking of? 

T Well, integrated science and certificate classes that you would like 
to get. The integrated science I think takes a blow because it is 
always creeping into your mind, if you've got to organise other 
classes you've no free time, you say, "Oh well, it won't matter if 
they miss something. What is this, anyway?" and you tend to let 
them slip; and you want to organise equipment for another class 
which is coming in directly after the class you have, and when 
you do have a certificate class in, because of the amount of work 
you've got to cover you don't have the time to go round individually 
and help. Although that's the aim, that's the way I like to do it, 
individual contact as much as possible. 

R [Repeats that individual contact is a real problem] 

T I don't think you can teach anyone or a class unless you have at 
one time had a personal relationship with everyone in the class. 
If someone's left out you can see it's a different atmosphere 
altogether. I'm quite lucky inasmuch as sport; I think these 
people that I've had contact outwith the classroom, I don't have 
to spend as much time because they know me and I know them and so 
you can get away with leaving them out slightly and try to devote 
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more time to the ones that you don't see. That's just a fortunate 
situation. 

R To what extent do you think the job of teaching should encroach on 
non-working hours time? 

T Well, I quite often find myself at lunchtime, breaktime; I very 
rarely go up to the staffroom for a start because I'm down here 
trying to get things ready for the next class. At home, its 
funny you should say that, the wife made a comment last night, 
"Not seen you doing any work for the past three or four weeks", 
which normally I have to do at home, corrections or making some 
alterations to notes that I want to do or writing out some Banda 
sheets that I could quickly come in here, turn them ov~r and 
they're away. But you definitely have to do it at home without 
a doubt, and the reason the past few weeks, well they're obvious 
of course, running down to summer, but also the number of free 
periods that I've had has doubled in the past three weeks because 
of the kids leaving school. Now that's made things easier inas
much as I can do it here, no problem at all. But if you're down 
to the minimum there's no one, I don't think, who can get away 
without doing something at home; if they don't do it there's 
something been neglected I think. I think even with the experience 
of many years' teaching that you still have to do it, that you 
still have to re-write certain things or look at it another way. 

R From the teachers I've talked to previously I have got the 
impression though, and I don't know when it happens, that at the 
beginning in terms of preparation and so on, one has to climb 
pretty steeply until one gets on to the plateau. I don't know 
how many years that takes, it depends on how soon your principal 
teacher gives you the opportunity to teach highers and so on. 

T The quicker you are given the chance to do higher work or even 
sixth year studies, then as you say, some people would say once 
they've covered that maybe once or even twice then they've reached 
this plateau, they don't have to do as much work. Well, I don't 
reckon I've reached that stage yet. It's three years, first year 
an introduction to '0' level, the next year doing the full '0' 
level class, then the next year, the third year, the full higher 
class, you know, build up, getting a taste of each year and once, 
I don't think is enough. I think I've still got a lot of work to 
do. 

R still got sixth year stUdies. 

T Oh yes, that's it, I'm still climbing up to that, but I WOUldn't 
like to say, as soon as you're up there do you still have to go 
to all that bother, you don't have to prepare. I don't see how 
that can be right. You can do it more efficiently, but I don't 
think you can stop altogether. 

R How do you find teaching the non-certificate classes? 

T Not too bad, I don't have any problems there. Teaching is another 
thing - teaching them ~, that's going to be of use to them? 
That's the only big thing I have against it, the poor kids, they're 
wasting their, as far aa I am concerned, it is unfortunate, they 
seem to have just been wasting their time. You can give them things 
to do, if there are plenty things to do, over the past two years 
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quite a few courses have been made up, great pains taken to do 
this, that. Actually they like to fiddle about. Unless they've 
got something to aim for, which they don't have, they have nothing 
to aim for as far as any little certificate or prize is concerned, 
so there's no incentive for them, they maybe do the work, you can 
have your class sitting there as quiet as ever doing the work but 
hardly gaining anything from it, they're not, they're gaining 
nothing. 

There's no set course, we, [apts(c)] has definitely tried to make 
an impression there. He wants a third-year course laid out in 
chern. and in the other disciplines as well, to try and get a set 
course. Nothing is being mentioned about having something at the 
end, but if you had a set course you could put it to a committee 
to see if its, that's what they do, so that they can get something 
from it, and it passes the scrutiny of those people that say it's 
worthwhile and they are prepared to give certificates for it. 

R \o[ell, there may be some City and Guilds thing that they can do. 

T I've always done this photography course with them. In the fourth 
year, not the third year. Do paper making, they'll ~ it alright 
and get on with it, but what discourages you after you've finished 
and you produce photographs, you say, "Right, come back and get 
them next day", you'll find one person will come back. "You can 
take away the negatives, you can find some use for them if you take 
this up yourself" : You're left with the lot, and yet they're there 
for them. It's the sort of thing you'd get from the chemist and 
yet you wonder if you haven't shown enough enthusiasm yourself. 
And you find at the end of the day that it is you that is doing it, 
you can't be more enthusiastic than virtually doing it yourself to 
help them out. Big problem, but I'm sure it can't be the same in 
every school, if it is we're in a bad state. 

R In the three schools it appears to be the same that teachers are 
just trying as hard as they can to enthuse the pupils and there are 
various courses available. 

T It's designed so that they are short and they don't drag on. You 
jump from one thing to another and no matter how interesting, it's 
over. 

[The interview was interrupted by aptf(p) with a query about some 
mark totals] 

T If I was going to give up teaching it wouldn't be because the money 
was bad, it would be because you really were in such a state that 
you really didn't feel you were doing any good at all, especially 
in these situations, and that's half your teaching, well it should 
be anyway if not more. If you're not getting anything from that 
then what's the point of carrying on? I find myself getting into 
these little ruts of thought, saying "What exactly am I doing here 
at all?" It's easy enough with the certificate ones, don't find 
any problem, get on with it. With non-certificates I think it's 
maybe the feedback, it's just not there, you can't feel anything 
so you can't go on. 

R Should the professional s't.!ience teacher teach non-certificate? 
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T vfuat did they do when I was at school? This is where I find 
difficulty, being in a situation where you were surrounded by 
people who were doing certificate, and you were always in that 
class. You didn't know about the other people, who was teaching 
or what they were doing. Now you come to it and be a teacher 
yourself, I wonder how these people got on ten years ago. They 
must have been there; they may have left at fifteen in their third 
year. 

R Appears in training college courses, I don't know what your 
experience has been, but these people are not considered. 

T No, they are not catered for at al~ you get the choice, this is the 
only time you can glean some information from the training college 
is when you get the choice to do certain courses on a Wednesday 
afternoon. You say, "This may be useful". When you've been out at 
a school for, say, a term, and you know you've got to cope with 
these kids and you know that what they're giving you is geared to 
certificate pupils or integrated science, which is a set course, 
you immediately jump on, you know, I took things that were going to 
be useful to these kids, photography and various other things that 
I could, but that's all, you had to do it yourself. You have to be 
prepared, you have to have five out of these ten courses complete 
so at least you're capable of something. They don't. 

R Is there anything else in terms of things that might affect teaching 
that you can think of? 

T Yes, the little niggly problems you always come across. It doesn't 
pay to be honest for a start. When you go and think you're being 
a good little boy and you ask to do certain things you're kicked in 
the teeth, and you do it behind the backs of the people who are in 
charge, if you're caught you'll get kicked in the teeth, but if 
you're not caught you, its the same in life I suppose. 

R Are you talking about the school management in particular? 

T I don't know if it's school policy. It varies from school to 
school. Not science really, it's other little problems. Makes 
you want to give up. 

[Tape ends] 



AP~NDIX V 

INTERVIEW TRANSCRIPT FOR A PROMOTED SCIENCE TEACHER 

Interview with ptb (sur) : 

R [Introduction as with previous interview;was not taped] 

T Well, I would expect the teacher to have his lesson prepared well in 
advance, with apparatus coming in a working order because he's 
informed the technicians properly. I would expect him to have read 
fairly widely, so that he would use various approaches for different 
classes. He would want a fair bit of practical. I would like to 
see him using worksheets regularly, worksheets that would be at the 
level of the class he was teaching, whereas we tend to produce one 
set of worksheets for all classes due to pressures of time and so on. 

R Yes, we'll talk about the reasons perhaps why these are difficult 

T ••• later on 
Really you're just looking for somebody that's conscientious and 
getting on with his job; looking for the best way within his 
capabilities of doing his job. If he's a young teacher I'd hope 
he'd come to the head of department for advice regularly. At the 
same time not to expect too much spoon feeding, very often this 
happens. 

R To how much extent would you expect his, sort of, teaching life to 
encroach on his, his or her should I say, on his, or her, sort of 
private life, home life? 

T Well, your contract says you do five hours outside the school. What 
you do in these five hours is your business. 

R In anyone week? 

T In anyone week, yes. Some of that time is bound to be spent on 
correcting if you've got a fair number of certificate classes. On 
top of that, as far as biology is concerned, you should be collec
ting specimens for class demonstration, and that itself can take 
up quite a number of hours. On the other hand, if you've got a 
family, you can use your time at the sea shore with both your 
family and collecting specimens, you can make it less of a burden 
than it may appear at first sight. Again this is something that 
tends to go by the board, you're not in an ideal world with ideal 
people. But I would think particularly in biology there is a lot 
of work you should be doing outside school in the way of gathering 
materials. 

R O.K. that's a pretty comprehensive ideal situation, now supposing 
we, sort of, put ourselves back within this school now, maybe if I 
sort of remind you of some of the things you said we might get some 
idea of maybe where the difficulties lie in trying to live up to 
these ideals. Let's take something like organising of lessonsin 
advance, what sort of problems might there be, particularly in this 
school, say? 

- 475 -
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T In some ways it comes back to shortage of time again, because you 
have right down on the bare number of free periods, occasionally 
you find that you're being landed with supervision classes in 
excess of the contract, either because teachers within your depart
ment are off and the department •••••• looks after its own pupils 
or it works through the Deputy Rector supervising the other depart
ments and passing other classes on to you. Now he might not be 
aware that you've already had classes given to you by the people in 
your own department, so you end up with shorter time that the con
tract suggests you should have. By the time you go along and explain 
how you're short of time and so on usually it's just easier to take 
the class. This works into your free time. 

As a principal teacher I find that the first five, six, , seven weeks 
you are engaged most of the time filling up forms; forms for the 
county, forms for the school, forms for S.E.D., they're never ending. 
On top of that, of course, you find that the timetable doesn't 
settle down for six or seven weeks, classes changing and so on. So 
you don't get down to the work of building up worksheets and so on 
until quite late on. You start off the year out of step with 
classes, you're rushing, rushing all the time, and then later on, 
getting to the exam period, correction of exams takes up too much 
time, not preparing your lessons the way you should be preparing 
them. 

R Is it ever possible to predict what is going to happen in, say, the 
next school year? 

T I can't say that any two years have been similar in all my years 
of teaching, you don't know your classes and you don't know your 
staff. As you get to know your staff better, you may give them 
more certificate classes. For example, this year I've got two 
good young teachers coming along, it's good to see them taking 
certificate classes, take some of the burden off me. So next year 
you expect to have more free time, ideal lesson preparation or ideal 
supervision of your department. 

R In terms of the apparatus, are there any problems with technicians 
and so on? 

T Up until recently, of course, we were short of a technician; that's 
caused us a problem. On top of that the technicians we had were 
still learners, beginners and weren't terribly sure often of what 
was meant when you gave them a brief description of a piece of 
apparatus they didn't have the gumption to look at it to find out 
if it was working or not, they would make assumptions. You have 
it down in your room, after your lesson you set up the apparatus 
and discover it doesn't work. This creates problems. Then you say, 
well, should you leave your class to get it sorted out or do you 
miss it out and say we'll do it again next day? Being so far away 
from the technicians here I would tend to the latter, I'd miss it 
out and possibly not come back to it next day because it's a 
certificate class and you've got to keep going, going, going to 
keep up with the syllabus; or you may find some other experiment 
to take its place if you happen to be in your own room. People 
that are peripatetic, of course, they can't do this, they can't 
lay their hands on alternatives. 
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R A thing that intrigues me, one gets different answers as to who is 
really responsible for the technicians, especially now that their 
contracts say that they are really school technicians. 

T At the end of the day they are responsible to the headmaster. For 
day-to-day running they are responsible I suppose to the principal 
teachers of science. But [apts(p)] at one point it was suggested 
that he should have responsibility for seeing to the technicians, 
the way they set up apparatus, get out requisitions and so on. I 
tend not to have much to do with them simply because they are a 
long way away. I think the most logical person probably to have 
responsibility would be the chemist, the principal who is next door. 

R What about other problems? You mentioned reading fairly' widely and 
this kind of thing. 

T No real problems, just getting down to it. We have the books in 
the library, we have a reasonable selection from different 
syllabuses. 

R viorksheets? 

T It depends on which level we are talking about. If it's highers, 
very, very few and more directed to reading material and working 
with second hand information: Tables of data, graphs, that sort of 
thing. We've recently acquired Roberts for the highers class. 
Ideally what we should be doing is making a series of worksheets 
for each chapter, for each part of the syllabus, to direct their 
reading. I've done one or two bits and pieces, but not much. That 
would be a big job and ought to be done next year because we've 
just acquired these books. One of the shortcomings of the biology 
'0' grade is that there aren't many books available that fit the 
curriculum as we approach it in this school. 

R Do you find problems with the biology syllabus itself? 

T Highers level. The problem is putting in enough experimental work. 
I'd like to do more than we've time for. But it's a fairly long 
syllabus if you're giving each part of the syllabus the amount of 
time that .it desires. In fact you find that you start rushing 
through it towards the end of term and very often that's the stuff 
that's remembered and the stuff you spend a long time on they tend 
to ignore. 

R Of course it's not possible to sort of plan it out, sort of knowing 
what you are going to do at any particular time. 

T You have a fair idea throughout the year. You have the overall 
picture, which order you're going to be taking the syllabus. This 
happens when, well this year for example, I discovered we were six 
weeks behind by Easter because we'd dropped from seven periods per 
week to six periods per week. We also have lost two to three weeks 
in November because we had two sets of prelims this year instead of 
one set, so that was work that had to be done in a hurry. 

R What about the worksheets at the 81 and S2 level? 
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T I like to leave that to (aptf(c)] This is his principle remit. 
There are occasions where you might like to change, then you 
don't like to interfere. You know, he should be given total 
responsibility. 

R So he is left by the principal teachers to run the integrated 
science? 

T Yes 

R Perhaps also thinking about this ideal situation, what about, 
you've talked about lesson planning, what about operations within 
the classroom; for example, relationships to pupils, for example 
extra tuition, would you expect the person to be doing that kind 
of thing? 

T Only under odd circumstances, the odd circumstances this year 
being we were behind time, we were short of time, or one of the 
other pupils who was coming in needed biology for medicine, she 
did a crash course within a year, she needed as much tuition as 
possible. I don't count this as part of the contract, you know, 
I'm not adding up these hours I spend with them, it's totally 
voluntary and I wouldn't expect members of my staff to do this. If 
they wanted to do it O.K., well and good, but it wouldn't beheld 
against them if they didn't do it. 

R We'll try and look at it now from a slightly different direction, 
not in terms of things one would like to do but looking at perhaps 
things that in various ways affect \-1hat you do. I'm thinking in 
particular here of things like the school management or other things 
inside the school that might affect the work of the teacher, or 
outside the school, say, at the regional level. 

T One of the current things I think might affect us looking into the 
future is the Bullock Report, talking about language across the 
curriculum. I think we may be asked to change our teaching styles 
with more emphasis on the pupils using language. It might change 
\-1ha t we are looking for in some of the note books, but at the end of 
the day, though, it's not going to change the science substantially 
because I don't think it's a first commitment. One of the things 
that worries me is the more we emphasise the language the less we 
emphasise the subject: you lose the science in the body of the 
material. But I think it's something we've still got to look at, 
something we've still got to think about. 

R Any other things that might have an effect in some way? 

T On what we teach? 

R Not necessarily on what we teach but how we teach it or planning. 

T Nothing really that I would disagree with myself from outside. I 
wouldn't say there's too much pressure from outside. There are on 
occasions, niggling things, only niggles. 

R Are there any things, perhaps, I'm thinking here s pecifically in 
terms of, maybe, things that, say, the school management says must 
be done, where-one finds that this is, perhaps, beneficial; so you 
say, 'I'm glad I know what to do there'. Or does it tend to be 
rather on the niggling side? 
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T I would suggest that if you've taught in an establishment for a 
number of years you come to assume that things that we do are 
standard practice everywhere, and that is the way the subject should 
be taught, and you fit in with the general ethos of the school. It 
may be that things may niggle me at odd times no longer do because 
I have just accepted it as standard practice. Obviously, this is 
a fairly authoritarian type of school and we teach our science 
accordingly with less movement possibly than might be in many 
other schools, within the classroom, perhaps a slightly less free 
atmosphere. You'd be more in a position to comment on that than us 
because we accept that as part of the general scene. 

R What's the problem with movement in the class? 

T Well, occasionally you find the headmaster coming to find out why 
there should be so much movement. I remember one occasion when, it 
wasn't me that was in the office but a teacher was telling me this, 
he suddenly stopped and looked down at the science room opposite 
his room; YWhat on earth's happening down there? a class bouncing 
up and down!" \mat, in fact, we were doing was exercises to speed 
up the pulse rate. He Hould want to know what was happening and 
quite right too, I'm not objecting. If there are noisy experiments 
going on - Van der Graaf generators, and so on, where pupils getting 
an electric shock are going to squeal, you have it in mind, "How 
far is that noise travelling? Is that another mark in the black 
book against me?" 

R There's no problem, for example, in going out in the garden? 

T No problem at all, I accept most of what is asked of us. 

R Can you think of anything where there is perhaps a rule or some
thing? 

T One niggle at the beginning of the year was to do with the first 
and second year. We were told that lower streams must use note
books rather than worksheets. This was imposed against the 
principal teachers' judgement. Whether it was right or wrong is 
immaterial, that was one example of something imposed on us. 

R But you have to survive without being under too much tension. 

T Ah, well, that comes into it of course. You're under tension all 
the time, you must get results. That would be interference in some 
way. But do you disagree with it? At the end of the day I think 
it's more the approach that is made to us when our results aren't 
good enough which puts you under tension. You're under tension 
through the year because you're always looking to what the class 
are doing. The fact that your homework is checked up on is something 
which puts you under tension. Is it of an adequate standard? Is 
it in suitable English? We're back to the idea of language again. 
Have you ticked off everything that should b9 ticked off? You 
don't expect some of these things are something you'd be pulled up 
on. 

R Sometimes these books are called in for checking? 
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T Oh, yes, everybody's are called in, as though at random, but not 
necessarily at random. 

R Perhaps we can look at your role as a principal teacher, the things 
that you have to do in your job, maybe you can describe that. 

T As a principal teacher, my role is to see that certificate classes 
are taught certificate work to as high a level as possible. This 
often means that I take these classes myself until such time as I 
know the quality of my assistants. I think they are good assistants 
as I've said already and I hope they will take more of this work . 
I would be obliged to see that they know what's involved in the 
syllabus, what's meant by each phrase. A brief phrase in the 
syllabus can mean something quite expansive if you go into 
experimental work and so on. I should be able to advise them as 
to things they can skip over fairly lightly and things which they 
have to go into in a fair bit of depth. I should keep them right 
as to discipline - what was expected of them, let them know the type 
of behaviour in class and the type of behaviour from themselves. 
Safety aspects: I should go over what's safe and what's not safe in 
labs. from time to time. Generally keep my eyes open on what they 
are doing, and as things crop up put them right if need be. With 
non-certificate classes I would be involved in making up courses 
for them. 

R And yet it's [apts(p)'s] concern? 

T He's concerned with that but he's not a biologist so he can't be 
expected to make up biology courses. 

R Any other aspects that you can think of? 

T I'm involved, of course, in dissemination of information coming 
from further up the school. Requisitioning material, of course, 
to make sure there's stock in hand for next year. Just make sure 
the department runs reasonably smoothly. 

R As before we were thinking about the kind of problems that one 
might have in carrying out all of these tasks. Again, can you 

, think of anything that might affect execution of these things? 

T If I want to see how a young teacher is getting on? What happens 
is that the class that I might want to see him with are timetabled 
at the same time as ones that demand my whole attention. If I want 
to know how a teacher teaches a third or fourth year class it means 
leaving my own third or fourth year section because they are a l l 
timetabled to come together. The only classes I'm likely to see 
would be either a first year class or a non-certificate class. The 
time that I have free sometimes coincides with their time, which 
reduces the chance of me going and seeing what they're doing. It 
means when I do look in to see how they are getting on it's always 
the same class they're working with so I'm not seeing them over 
their full range of activities. I do go i n for pieces of apparatus 
and so on. I look in pretty regularly on teachers, especially when 
they're new, to see what they're doing, and I tend to do that rather 
than sit in the back of the class and observe a whole lesson for a 
whole period. I think you get a better balanced picture of the 
general atmosphere of the class by constantly dropping in. 
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R Any other difficulties do you think? 

T One of the things, you asked what should a principal teacher do, 
what's his role. One of his roles is to attend meetings at places 
like , to keep up to date with current moves in the 
syllabus. Going down to for meetings, very often you're 
not learning very much from the meeting itself but in general 
discussions over coffee you might pick up quite a bit that's useful. 

R How do you see the role of the departmental meeting? 

T Just making sure everybody's keeping up to where they should be in 
the syllabus. Just finding out what they're actually doing and 
looking for ideas from them as well. I don't think that I should 
be constantly pushing material on to them. Just generally what's 
happening in the department. This happens before exams and so on, 
you have exam papers, what do they do in the classroom, their 
approach. 

R Do you think that as far as their operations in the classroom are 
concerned, do you have any things that you would consider to be 
departmental policies - a way in which we all agree to do some
thing? 

T The way you carry out the syllabus is limited by the apparatus you 
have to hand. What I see the job as - here is the apparatus, here 
is the way I do it, ' there are other possibilities with the books, if 
you can see other ways that suit your class better, get on with it. 

R So that you would say that the answer is that it's left to the 
individual? 

T I hope they are aware of the way I work, for example, the worksheets 
there set out what I do. If they choose to use them well and good. 
If they think they are not good enough, again well and good. 
Strictures I put on them, not many. The only one I can remember 
recently is with this gorgeous weather we are having at the moment. 
'If you're going outside make sure you have something definite to 
do. Don't just go out on a 'nature ramble' without any prior 
intention of doing a particular piece of work', and there's so much 
that can be done, and they should be out there, but I want it 
planned. What bothers me is that it will come that every class in 
the school will be wandering out and wasting time - a blanket rule 
will be made - nobody goes out - that will hamper what we're trying 
to do there, we're actually going out with the intention of doing 
a lot of work, and I'd hate to see our activities hampered. 

R Do you find any difficulties with the situation where, perhaps the 
science is somewhat different from some of the other subjects in 
that to some extent science is lumped together but yet you have 
three principal teachers. 

T All chiefs and no indians? 

R All chiefs and no superchief perhaps. 
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T This can happen. I can't really think this impinges on, but 
sometimes I think it would be a quite useful thing to have an 
assistant rector with a science background, who would be more 
better acquainted with the kind of work we're doing - a link man 
with the headmaster. When the '0' grade and highers came out, 
what I found is that if one of the three sciences ,has had a bad 
year, the science department results are bad, not just chemistry, 
physics or biology, it's the whole science department are bad boys, 
therefore we have to change our ways. This happens in science, 
that happens in science but I don't believe it happens in my 
department. On the other hand, when the three of you are lined up 
on the carpet, you can always think to yourself, 'It's not me, 
it's him'. You're not likely to get the chop on your own, there 
is some comfort in numbers. 

RWhat sort of results are expected? What would be a bad year? 

T When this school is not at the top of the league in 

R People actually know the relative positions do they? 

T Yes, they are sent out confidentially to headmasters to know how 
well the school is doing. But it's statistically bad because what 
the league consists of is a percentage pass rate. If you chop off 
the worst people and don't let them sit, you will have a much better 
percentage pass. A more useful measure is the number of passes 
compared to the number of pupils in the year, but this does not take 
into consid~ration the type of area from which the pupils are 
drawn. There is a demand by some councillors that these results 
should be made public. There has been resistance so far in that 
the education authority regard it as being damaging to some schools. 

R How often is this school at the top of the league then? 

T This has only been happening in the past two years or so, and we're 
not in the bottom half, the top half. 

R What do you think of the sort of deal that the non-certificate 
pupils get? 

T Science probably reflects the school itself. In terms of the school 
these pupils don't matter very much. The people that matter are 
doing certificate work. That's school policy. If anyone's going to 
be supervised, it will be these pupils. When the timetable is made 
up, these people are at the end of the line. If there are good and 
bad teachers in the department, the' good teachers take the certifi
cate classes and the bad take the non-certificate. If you are 
spending money on courses, you make sure that your certificate 
courses have priority. From the point of view of the school as a 
whole they probably get a raw deal. In some ways this is under
standable - the school's going to be judged on certificate pupils, 
not on non-certificate ones. In science we probably have a little 
more to offer than a,lot of departments have, but I don't think, if 
we are honest about lt, we do as much as we should do. 

(Tape ends] 



APPENDIX VI 

A FEEDBACK DOCUMENT 

Some observations on the context of science ,teaching 

In this brief report I shall describe some of the conditions which 
I saw to be surrounding science teaching at the school particularly 
as they related to, and created problems for, science teachers. 

For my description I have utilized as an outline some of the 
characteristics that various writers use to define "professionals", 
but I am not taking these characteristics as an id6aZ~ just as a 
convenient framework. 

I have chosen the following five characteristics: 

1. The Knowledge Base A profession is founded on an area of knowledge 
in which members of the profession tend to specialize, and which is 
usually exclusive to them. 

2. The Service Orientation Professionals usually provide some form 
of service to clients, and through those clients se'rve society. 

3. AutonomY PFofessionals usually enjoy a measure of autonomy, that 
is, they work relatively unsupervised with some opportunity to make 
their own decisions. 

4. Past and Future Consciousness Professionals usually try to improve 
their service by reflecting systematically on past actions and by 
looking ahead and making long and short term plans. 

5. Group Solidarity Similar professionals, it is suggested, can be 
expected to have some degree of solidarity as a group. 

This is not an exhausti ve 11 st, but I felt that other characteri sti cs 
were less of a problem; for example, one of the characteristics I have 
left out refers to the control of entry qualifications and mode of 
entry to professions; in the case of science teachers this is covered 
by G.T.C. regulations. 

-L+8)_ 

1. 
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I am going to discuss each of the five characteristics in the light 
of data obtained from my visits to the school, including teachers' 
own comments. 

1. The Knowledge Base 

For science teachers in this school the specialist area of knowledge 
and skills appeared to me to be basically each person's science 
discipline, e.g. physics for a physics teacher, etc. (or at least an 
area of the discipline shaped by the S.C.E. syllabus). This area is 
not exclusive to science teachers because it is shared at least by 
people outside the school who have taken similar degree courses (and · 
some of whom would be professional scientists). There is an additional 
area of knowledge that is not shared by non-teachers (though some may 
think they share it by having been taught) and this concerns the 

2. 

knowledge and skills needed to pass on the subject to pupils. It appeared 
to me that although this second area of knowledge and skills (from a 
larger area that I shall call "teaching") was initially introduced in 
the training college, the specific induction was within the school as 
the science teacher gained experience and made up a personal set of 
notes for each certificate level. It seemed that a "fully-fledged" 
science teacher was one who had experience of all levels up to sixth 
year studies. (How quickly a teacher reached this point depended on 
the circumstances, in this school the principal teachers seemed quite 
concerned to allow teachers to gain this experience from a very early 
stage) • 

Also in training, from what teachers told me, it seemed that attempts 
were made to give them other knowledge from a field that I shall call 
"education". (I distinguish this, as teachers appeared to, from the 
knowledge and skills needed to teach the subjec~) From teachers' 
comments it was evident that they were critical of these courses, 
particularly of their relevance and useful~ess. I interpreted this 
criticism to arise because they saw themselves as professional "science 
teachers" rather than professional "educators"; the latter were· seen 
as a distinct group. Further evidence for the idea of professional 
science teachers rather than scientists or educators was obtained from 
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the professional issues that were talked about when groups of science 
teachers were together, especially in meetings. This tended to be' 
teaching methods and examinations rather than subject knowledge or 
"education" knowledge. 

I noted that there was some dissatisfaction with having to teach 
integrated science and non-certificate science. The latter had some 
of its own special problems that I shall mention later, but it seemed 
that with both this and integrated science for most teachers there was 
a problem of having to step outside their subject area. Teachers 

· 3. 

reported that some people outside the school argue that all three 
disciplines are part of IIscience ll knowledge and that each teacher should 
be able to teach integrated science,but their own views did not support 
this. I also felt that this problem of having to teach outside one's 
specialism explained the tendency to follow worksheets rather closely. 
While on the subject of integrated science it was apparent that subject 
principal teachers, who said that they were the representatives for 
their subject in the science department, also felt it difficult to over
see their subject within the integrated science course, and in both 
integrated science and non-certificate science the APT's with special 
responsibility for these courses were primarily single subject specialists 
themse 1 ves • 

It is sometimes suggested that there tends to be a problem when 
professionals are promoted to administrative positions because this 
usually carries with it an additional set of duties which as well as 
drawing the professional away from his specialism could cause him to 
have to learn aspects from a new area of knowledge which I shall call 
lIadministration ll

• In the case of PT's and APT's it was clear from 
what was said, and from the timetable, that although there were 
administrative tasks, the main task continued to be teaching. Secondly 
I found that promoted science teachers were not obliged to attend courses 
in administration . The relatively lower involvement with the administrative 
side was a satisfactory state of affairs as far as the promoted teachers' 
science specialism was concerned (though even so they did report that 
administrative duties sometimes cut into lessons) but I felt that it did 
have some consequences for aspects of departmental organization and these 
will be discussed later. 
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Also connected with the professional·s knowledge is the ubiquitous 
phenomenon -ofchange;_ continuous modification is taking place in the 
subject knowledge and in techniques for teaching it. Two possible roles 
are considered here in connection with the process of change, firstly 

4. 

the actual areation of change (a role in the research and development 
process) and secondly a role in keeping up-to-date with new developments. 
Taking the research aspect first, I did not see any teacher engaged 
in organized research of his or her own volition. However, three things 
must be said in that regard: (a) This does not imply that-teachers did 
not approach some aspects of their work with what might be called 
a IIresearch-mindednessll. i.e. an experimental approach which was not 
formalized; I noted action and comments which indicated that this did 
take place to a small extent. (b) Formal research would have required 
a number of factors to be present: 1ncen~ives. resources and not 
least, time. I shall return to the question of time, in particular, 
later. (c) Two departments were assisting with outside research projects 
on examinations, and. of course. all of the science teachers were 
willing participants in the research on which this document reports. 

With regard to keeping up-to-date. no person could be expected to keep 
fully abreast of his field. at least one as wide as, say. "chemistry 
teachingll • but it is possible to attempt this in a limited fashion. 
Firstly, there are a number of science or science teaching periodicals 
available. though no current ones were in evidence in the science 
department here. (Some teachers did indicate that they read the 
Times Educational Supplement). Secondly, there are book sources, and 
a number of reference books were seen, mostly subject texts or teachers· 
guides. Thirdly, informational documents. solicited or unsolicited. 
came into the school from various agencies such as SSSERC and industrial 
sources. The main problem here seemed to be the amount of information 
to be read, made worse by the number of pieces of paper circulated 
within the school to communicate information. Fourthly, some in-service 
courses organized by the region were available to teachers, and utilized 
during the time I was at the school. Some teachers suggested that ways 
of helping them to keep up-to-date could be more organized. as could 
ways of helping them to maintain their knowledge, for example, through 
refresher courses. 
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One final point on the question of keeping up-to-date: training courses 
came in for criticism for their lack of attention to recent developments 
such as non-certificate science (some teachers~whose previous experience 
was limited to being pupils in senior secondary school~reported that 
they had only learned about the "phenomenon of non-certificate" during 
teaching practice). 

To summarize, the knowledge base for science teachers was basically 

5. 

their subject and the teaching of it, the former gained in school and 
university and shared by others outside teaching, and the latter largely 
gained on the job. Integrated and non-certificate science courses caused 
problems where teachers had to step outside their specialism. Promoted 
science teachers up to principal teacher still remained essentially 
subject specialists. There was limited evidence of teachers attempting 
to keep up-to-date with new developments. 

2. The Service Provided by Professionals 

It is suggested that professionals usually provide a service to 
"clients", which I shall take, from the science teachers' point of 
view, to be the pupils. This means that one might expect that the 
teachers' professional decisions would be based primarily on the perceived 
needs of the pupils, to the extent that their own self-interest would 
sometimes be sacrificed. On the other hand, it is not assumed that the 
professional is a complete altruist, for it is also admitted that he 
has a duty to himself, to his family and to his fellow professionals. 
The fact of becoming a teacher could be said to imply that a person has 
contracted to serve pupils, and a number of teachers made reference to 
the "paramount" role of IIteaching the pupils" or of IImaking pupils think" 
etc. But teachers were also faced with maintaining a balance between 
serving the pupils and serving the other needs. For all of the science 
teachers these needs appeared to include: 

(a) The need to further one's career: because of the nature of 
science teaching where teachers are cloistered with pupils 
and relatively unseen in the classroom by other adults, 
they perceived that one had to do things outside the class
room to be seen, and as much as they may not have liked this, 
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they saw this as a fact of life. Attendance at in-service 
courses was one activity mentioned (one which appeared to 
have a dual role - see the Knowledge section) and serving 
on committees was another. Whereas these activities could 
be considered as indirectly improving the "service" function, 
they did not appear to be primarily focussed towards that. 

6. 

(b) The need for recreation: teachers needed to have regular 
breaks from science and from pupils because of the general 
pressures of teaching and again because of the cloistering 
mentioned above. It also appeared to me that in this area 
of what teachers called "humarll needs, actual teaching did 
not always provide immediate and built in satisfactions and 
this sometimes had to be sought in other ways, through sport 
and so on. 

(c) Members of most professions are concerned about remuneration 
and about conditions of work, and it was not surprising that 
both aspects were mentioned by science teachers. Particular 
mention was made of contractual safeguards, and although 
these were appreciated, it was pointed out by teachers that 
in some ways these rules are too rigid and they also lead to 
what was called the "contract mindedness" of some teachers, 
that is, a tendency to be over concerned about keeping within 
the contractual rules. 

I identified some other factors which appeared ,to affect the service 
orientationiOthese were as follows: 

(d) The school management made certain demands on teachers' time 
and energy in terms of routine administration, such as 
registration, and also in terms of the teaching of a non-science 
course. While the latter may be considered as service it was 
not service in the sense of using one's specialism. 

(e) Teachers were aware that they were only dealing with a part 
of the development of the pupils and that there was a need 
for more contact between subject departments. However, it was 
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reported that different subject departments tended to be 
isolated from each other, in fact science teachers said that 
they each knew very few teachers of non-science subjects 
well. 

(f) I noted that teachers tended to teach groups of pupils rather 
than individuals and that the aim, in certificate classes 
in particular, was to cover certain content during the year. 

(g) Another factor that a number of teachers raised was the 
question of classes that two or more of them shared for one 
subject; it was said that they could not get so committed 
to shared classes and could not feel so responsible for them. 

7. 

(h) Teachers felt that the atmosphere of the school tended to favour 
certificate pupils. This particularly concerned them because 
they felt that non-certificate pupils did not get an equitable 
share of the resources, and they, themselves, were dissatisfied 
with the way they taught non-certificate classes. Also at the 
school rather than department level, they felt that some 
decisions were made on the basis of "administrative simplicity" 
rather than on the basis of what was good for pupils. 

(i) For promoted science teachers: I felt that they perceived 
the need to serve the members of their departments, as well 
as their own and pupils' needs. An example of this was the 
re-allocation of integrated and non-certificate science classes 
when preliminary examinations were in progress and after the 
SeE examinations so that teachers would have an equitable 
share of teaching time (i.e. rather than considering any adverse 
effect on pupils). 

Although the professional .may only be respons.ible for part of the 
development of his "cl1ents~l, it is sometimes suggested that he should 
show a high degree of positive involvement and commitment. This is 
estimated by the amount of thought, time and energy which is put into 
various tasks. I inferred from teachers' comments that they tended to 
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agree with one of their number who stated that they were too busy 
with the "bread and butter commitment" (by which he meant the daily 

- -
pressure of basic classroom work and routine tasks) to become really 
involved in discussion and contemplation on what they were doing, 
why they were doing it and how they could best do it. It was stated 
by teachers that it was possible to be lazy and to get away with a 
minimum of energy expenditure, and that this was a likely result if 
one did not get encouragement from other quarters; for example, the 
work atmosphere of the school was not felt by some teachers to be a 
particularly encouraging one, they found "the large size of the school 
rather depersonalizing and that the over-elaborate organizational 
structure made the top management remote. 

In considering the "service" characteristic of professionalism, that 
is, the extent to which pupils are the main focus in decision making 
and the amount of thought, time and energy put into the actual work, 
the problem of achieving and maintaining an appropriate balance between 
pupil and other needs has been raised, and a number of factors which 
might tend to tip the scales away from the service function have been 
listed. 

3. Autonomy 

8. 

It has been suggested that a feature of the professional is that he 
enjoys a measure of autonomy, firstly, as the opportunity to work without 
being supervised, and secondly, as the freedom to make his own decisions. 
Autonomy in these senses does not signify a laissez-faire situation, 
since one works within certain standards which are based on professional 
knowledge and the service n~tion. The granting of autonomy carries with 
it the implication that the professional will accept responsibility 
for his actions if called to account. In the supervision aspect, it did 
not appear to me that science teachers were supervised to any extent 
except in a very indirect way by principal teachers; on the contrary 
some felt that they would appreciate some feedback from colleagues or 
school management on their work. 

In the ahoiae aspect, teachers perceived limitations in all three major 
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areas of teaching. In integrated science and certificate science 
the basic content of the courses was stipulated from outside, and 
though in one sense this was appreciated because it reduced uncertainty 
(see below), it was also felt that some greater flexibility was needed. 
Teachers felt that the low ability and unwillingness of non-certificate 
pupils placed restrictions in that area. With regard to ideas from 
outside the school they expressed the feeling of being less enthusiastic 
if they were merely instructed to do things. PT's mentioned that there 
was some need to have controls on classroom teaching within their 
departments because of (a) the need to ensure that the whole syllabus 
was covered. (b) the limited range of equipment that could be made 
available (though this could be supplemented by other materials 
available at the regional level) and (c) ensuring that topics were 
taught in a similar fashion because of the transfer of pupils between 
classes or the possibility of changes of teacher for a class from year 
to year. No teacher raised any problem about controls on actual class
room activities. Principal teachers said that they tried to arrive at 
these policies as much as possible in a democratic way. 

Other factors affecting the autonomy of individual teachers or departments 
were: 

(a) The lack of what I shall call "slack" in various elements 
connected with science teaching. For example, teachers 
were tightly scheduled throughout each day and there was 
little scope for any changes by principle teachers, 
numbers were close to the maximum allowed per cl ass, and one 
principal teacher said that even if there was any "slack" 
the administration was likely to move to fill it. 

(b) The major response to any question about problems was the 
shortage of time; time to do preparation. time to hold 
meetings and so on was always lacking. It appeared to me, 
however. that the "time" referred to was that within official 
school hours and that it was not normal to consider official 
activities. such as meetings. after 4 p.m. (though some 
meetings we're h~ld at lunchtimes). Many teachers were 
conmitted to car "pools" for daily travel and this appeared 
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to make staying after 4 p.m. complicated to arrange. 
Teachers indicated that the lack of time sometimes meant 
that priority had to be given to, say, highers science 
over integrated science, e.g. when it came to the use of 
non-teaching time for preparation, marking and so on. 

(c) Teachers felt that the rigid communication structure in 
the school, and the annoyance shown by some individuals 
when their level in the communication structure was by
passed, was a discouragement to putting ideas forward 
beyond those within one's department concerning one's 
own subject. Some ideas took a very long time to go 
forward and one risked the ideas being vetoed at each 
level. 

(d) Teachers perceived a growing trend for people outside the 
schools to try to influence the work of teachers, and 
saw this as a threat to the teacher's professionalism. 

The general picture I received from my time spent in the school was of 
science teachers working under very controlled conditions in a number 
of respects that have been outlined above. inside the school and at 
the department level, and except at the department level teachers had 
little opportunity to participate in the formulation of these controls. 
The main area of autonomy, and arguably the most important, was in 
some aspects of how teachers organized work within lessons. 

4. Past and Future Consciousness 

It has been suggested that it is characteristic of professionals to 
undertake some form of self-analysis, that is, they tend to reflect 
systematically on past actions with a view to improving their service. 
I shall also consider here the possibilities of long and short term 
future planning also as a way of enhancing service to the pupils. 

10. 

I did not perceive many systematic attempts by individuals or departments 
to formally analyse previous activities and again the question of time 
was raised as an obstacle by those who did contemplate doing this. 
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Turning to "future consciousness", and long term planning, teachers 
- -

seemed to me to be somewhat limited in the extent to which they could 
make such plans. Each school year was to a large degree separate from 
another and planning for the fol10wing ·year by individuals depended 
on knowing one's timetable and whether one would be taking a certificate 
level that one had not experienced before. Long term planning in the 
buying of items of equipment was difficult because all money in anyone 
year had to be spent immediately. since one risked the possibility of 
any unspent sums being called in by the region. One department had a 
fairly extensive programme of equipment construction for long-term use. 
I perceived that teachers were dissatisfied with the example set by 
the school administration in appearing to show a lack of forward and 
contingency planning. 

The major aspect of short term planning in which I was interested was 
lesson preparation. From the way that most science teachers included 
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this as a characteristic of an ideal teacher I inferred that they were 
dissatisfied with the extent to which they prepared for lessons. I noted 
that they blamed this partly on alack of time and also on the training 
college for making unrealistic demands for a form of preparation of 
practice lessons teachers could not hope to continue in day-to-day teaching. 
I did feel that some interruptions of lessons could have been avoided 
by "thinking through" a lesson for all the materials that would be needed, 
but it was not always possible to predict exactly what would be needed. 

I- shall call this inability to predict an uncertainty~ and I wish to 
expand the ·idea of uncertainty by listing a number of aspects of it 
that I noticed. I shall categorize the inability to predict factors 
within a lesson as teaching unce~taintie8. The following are examples: 

(a) Experimentsnot giving the results that teachers expected, 
sometimes this was due to non-functioning equipment 

(b) Pupils not recalling ~hat had taken place in previous 
lessons, or not behaving in class in an appropriate manner 

(c) Experiments or other activities taking longer than expected. 

(d) Pupils not having relevant knowledge needed in a lesson but 
expected to be given in other subjects e.g. mathematics. 
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The following long-term teaching uncertainty was also expressed by 
some teachers: 

(e) Whether extra effort in the short-term would payoff 
in the long-tenn in the pupils IIknowing more at the end 
of the dayll. 

12. 

I shall categorize some other aspects that were mentioned as administrative 

uncertai.nties~ first of all, again at the classroom level:-

(f) Sometimes teachers did not get the equipment for integrated 
science that they had requested, or had to share equipment 
with other classes during the same lesson. 

(g) There was sometimes difficulty in locating equipment when 
it was needed. 

(h) Teachers never knew when a lesson might be interrupted by 
science colleagues or others. 

(i) Teachers were unsure of the responsibilities of the 
technicians, who technicians were really responsible to, 
and sometimes their location. 

(j) Teachers were unsure with some classes, especially non
certificate, which pupils would be present for a lesson, 
and for all classes whether pupils might be withdrawn 
from a lesson, for various reasons, for example, band practice. 

(k) If teachers had more than five free periodsa week they 
were unsure about whether the extra ones would be taken 
for supervision. One's only free period in a day could 
be lost in this way. 

Secondly, for administrative uncertainties, at a broader level: 

(1) Teacherssaid that there was uncertainty about school rules 
and procedures and about the actions of school administrators, 

-for example, a typical convnent was: IIThey say one thing and 
change it and don't always inform us ll • 
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(m) Teachers perceived the whole education system to be in 
IIturmoil li or a "state of flux". 

13. 

It is my view that the general influence of both teaching and administrative 
uncertainties was to undermine and discourage forward planning, on the 
other hand if there was less detailed preparation this could mean that 
teachers contributed to the uncertainties, especially to those in the 
IIteaching ll category where careful thinking about the lessons is potentially 
very important. A number of the administrative uncertainties seemed to 
me to be reducible if attended to by various administrators, some, 
apparently, by fairly simple measures such as a device on the technician's 
door to indicate where they were if they were all out. Some of the 
teachers also mentioned that uncertainties could sometimes lead to 
beneficial effects, for example, if one was uncertain about the success 
of an experiment and it was unsuccessful then one '1earned to live with 
i til but if such an experiment was a success then there appeared to be 
some form of added satisfaction; a further example concerned lesson 
interruptions, very often these would disturb continuity and concentration, 
but in other instances they could liven up dull proceedings. 

In this section I have considered past and future consciousness. 
Although elements of both were evident, I did not perceive many systematic 
attempts to look backwards or forwards. Teachers mentioned time as being 
the ever-present problem in this regard and I have suggested that in 
addition to the sort of daily pressures that tend to force teachers to 
concentrate on the present, there are a number of inherent unce~tainties 
in the situation which one copes with by not attempting to plan in too 
great a detail, but with the added consequence that, in a cyclic fashion, 
this adds to the uncertainties. 

5. Group Solidarity 

It is suggested that similar professionals tend to have some degree of 
solidarity as a group. When discussing professional knowledge I proposed 
that science teachers could be considered as a distinct professional 
group and I re-emphasised this when outlining the idea of service by 
calling attention to the manner in which science teachers work independently 
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of other subject teachers. Thus I shall concentrate on solidarity 
within the group of science teachers in this school and between science 
teachers in this school and those in other schools. 

The aspectsof solidarity that I shall examine are rather specific ones 
and somewhat different to the sense in which the term is normally used, 
where it might refer to serried ranks fighting conditions-of-work and 
salary issues. MY interest was in the extent to which science teachers 
worked together as a group in the normal course of teaching; the extent 
to which they provided mutual help to one another; whether they used 
other science teachers as a means of comparison; and whether actions 
were performed with the benefit of the science teachers' group in mind. 

I have already referred to the cloistered nature of science teaching 
with each teacher sequestered with pupils, sometimes (if the teacher 
had a full day's teaching) for up to eighty percent of the school day. 
Teachers saw their job as one in which for much of the time one worked 
in isolation from other adults and they felt that there was not enough 
contact with other science teachers. Certain factors contributed to 
this isolation: 

(a) Each teacher had his or her own laboratory, and this was 
also used as a working base during non-teaching periods; 
there was no recognized gathering place for all science 
teachers. Some science teachers regularly met together in 
the staff room, these tended to be teachers of one subject, 
and some teachers regularly met in the technicians' room. 

(b) There were no meetings of the full group of science teachers 
during the time of the study, though a number of separate 
subject. meetings were held. 

(c) The arrangement of laboratories meant that some teachers 
were in areas less frequented by other science teachers. 

Another feature of the nature of the teachers' work was that although 
individuals worked in some degree of isolation, teachers of the same 

14. 
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subject were working towards the same goals and, as was mentioned 
under IAutono~l, they reported that there had to be some co-ordination 
between them. I noted that in seventy-four percent of the 
communications I recorded between pairs of science teachers, the 
two teachers were of the same science subject and of the remainder 
seven percent were on purely administrative matters and fourteen percent 
concerned integrated science. In the case of in'tegrated science a 
number of classes were shared between teachers of different subjects 
and thus there had to be further communication there. One teacher was 
of the opinion that if teachers were not "forced" to "ive together" 
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for integrated science then they might "come and go further up the school 
where it matters more". Another factor which reinforced my perception 
of' separate subject groupings was the way that equipment was administered, 
it appeared that due to the complexities of having to store and oversee 
so many items it was more convenient to do this on a separate subject 
basis. 

I noted mutual supportiveness in such matters as co-operation when 
colleagues interrupted, lessons with equipment or other problems,but again a 
degree of individualism in the ordering of films and videotapes by 
individual persons. Also such matters as the reports of teachers 
omitting to check equipment and report breakages at the end of lessons 
aouZd be construed as a lack of consideration for one's fellows though 
the pace and pressure of work was a mitigating circumstance. 

Regarding science teachers in other schools, there were some limited 
individual contacts between teachers in this school and other scnools 
but this had to take place largely outside school time. There were 
also contacts through regional meetings and in-service courses.Where 
teachers in this school made comparisons between their practices or 
conditions and those of other science teachers this was usually of, 
schools they themselves had taught in previously. 

To summarize, it appeared to me that teachers were co-operating 
individuals, particularly at the separate subject level, rather than 
seeing themselves as one corporate body. It was hoped by the school 
management that the faculty. system would be a means by which science(and 
mathematics) teachers would be drawn together as a body, but teachers 
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from that system. 

Conclusion 

16. 

As I said at the beginning I set out to describe the conditions under 
which science teachers worked in a general way using five characteristics 
of professionalism as a basis and in an attempt to demonstrate the 
problems for the professional of being within an organization. I think 
what has emerged is a person whose knowledge area would permit us to 
classify him as a professional "science teacher", who has a service 
standard which is strongly challenged by other factors; whose autonomy 
is relatively limited to working non-supervised on rather controlled 
tasks; who tends to work largely in the present; and who has limited 
solidarity under normal working conditions with his immediate science 
teacher colleagues, but little with other teachers in the school, the 
school management or with "educationalists" outside the school. 
Also, as I said previously, I personally did not set out to pass 
judgements, but problems raised by teachers - particularly in the service 
autonomy, and future consciousness areas, indicated that they, themselves, 
considered that there is a need for improvement in these areas. It 
appears to me that each area involves some sort of balance; for example, 
in relation to future planning and autonomy the phenomena of uncertainty 
and control were raised, it was suggested on the one hand that there was 
a need to reduce some of the uncertainty in some areas, but on the other 
hand that there was a need for more flexibility in others. Agin, in 
the service section there was a problem of balance between the needs of 
the pupil on the one hand and the teachers· needs and personal responsibilities 
on the other. 

The science departments, and the promoted staff within them, work within 
a framework of constraints which limits their scope for initiative. Partly 
as a result of this, the promoted staff generally did not interpret their 
jobs as involving policy-making and creative, supportive leadership; but 
because of this, in turn, those in authority in the school and outside 
it make prescriptions for what is to happen when further limit and 
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constrain the departments' activities. Similarly, the individual teacher 
tends to react to the constraints which limit the autonomous professional
ism of his role by not taking full advantage of the opportunities he 
does have to be an autonomous professional, with the result that the 
tendency of others to prescribe what he should do is confirmed. In this 
way, there tends to be a perpetuation of a state of affairs whereby 
science teachers neither have the conditions for professional work which 
they would like nor use their professional knowledge in the service of 
their clients as much as they would like. 
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