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PREFACE

I first became interested in the Science 5/13 project while working
in the Advisory service in Lothian Region. It was same time later,
in 1975, that I began the research that is reported in this thesis.
In the meantime I had camwpleted a B.Phil degree in Education at

the University of Hull and my interest in Science 5/13 has
broadened fram the practical concerns associated with use of the
project in schools in my authority to more general issues of

curriculum innovation.

I initially registered for a PhD at the University of Hull on a
part-time basis in 1975 and began work on a full time basis in 1976
at the University of Lancaster, but in 1980 my registration was
transferred to the University of Stirling. The Research and

the thesis has taken a long time to camplete. In part this has been
because it has taken longer than I anticipated to undertake the
research and write it wp. In part, also, though this has been
because I have had two children and a short period in full time

employment as a chemistry teacher.

The length of time covered by this research endeavour has created
a number of problems. It is obviously difficult to sustain
momentum. More critically, it means that the research can get

'out of date'. The review of the literature that provided the basis



(27)

for the research design was undertaken before the fieldwork and
therefore could not take account of more recent work. I have
tried to monitor discussion since then but, of course, this
does not overcare the basic problem. Nevertheless I believe
tha{: many of the general and particular issues locked at in

this thesis are still relevant and are the subject of current

academic debate.

I have benefited at Hull, Lancaster and Stirling fram the

guidance and advice of members of the teaching staff in education.
At Hull my research was supervised by Dr W J Wilkinson, at Lancaster
by Dr J B Reynolds and Dr J C Mathews and at Stirling by Mr J K
Davies and Mr D I McIntyre. Their camments were always 'to the
point'and constructive. In a nurber of instances they were able

to prevent me from making serious errors, in others they were

able to point me to avenues I had not considered exploring.
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CHAPTER 1

Introduction

The central focus of this research is the implementation of curriculum
innovation: this is examined by looking in detail at one particular
innovation, the Schools Council project, Science 5/13, and attempting
to isolate factors affecting its use. The research has been under—
taken in a sample of those schools who tried out the project materials
in the initial trial stages. These schools were contacted a number

of years after the camwpletion of the trialsl to examine the development

of the project in the post trial pericd.

It was considered important to enquire into how the project progressed,
both at the school level and at a more local lewvel, during the trial
period itself as developments in this period might affect the use of
the Science 5/13 materials in the post trial stage. Information was
sought at the school level, fram headteachers and teachers, and also
fram support perg.onnel such as local authority Advisers, teachers

centre wardens and College of Education staff.

One of the reasons for concentrating on schools which had previously
been involved in the trials of the project was an interest in
examining how such schools, which received a considerable amount of
help to encourage the use of the project's materials, continued

the project after the end of the trials. Although there hawve been

a nurber of well docurented report32 following projects through the



trial stages, there are few which have revisited trial schools

several years later to examine the post-trial impact of a project.

For example, a nationmwide survey conducted in 1973 by H.M. Inspectorate
showed how various Nuffield Foundation and Schools Council science
projects were being used.3 The sample included 1,732 secondary schools
in England and Wales with all types of schools within the 11 - 18

age range represented. The survey showed the number of schools either
'using' parts of the material or 'doing' all of the project. However,

it did not seek to differentiate between 'trial' and 'mon-trial'

schools.

It was considered unrealistic to cover the total population of 378
trial schools (spanning nineteen local education authorities in
England and Wales and four local education authorities in Scotland4)
which were uséd.in the official trials of the Science 5/13 project,
and so a sample was chosen from selected areas which illustrated a
variety of different circumstances. These included geographical
position (for example, urban-rural setting); school type (for example,
schools based on the traditional primary-secondary system and others
in a middle school system); and the structure of the local authority
Advisory/Inspectorate service. In all nine axeasswere used in the

sarple coverina 198 schools. .

The methods used in the research for collecting information were of two
types: one was by a questionnaire survey of all trial schools in the
sample, and the other was by a system of area visits which involved a

series of unstructured interviews and a search through relevant



documentation held in the areas, mainly at the teachers' centres

and colleges of ecucation. The questicnnaire survey took place first
and was conducted some five years after the trials ended. The
questionnaire form was in two parts: Fomm A dealt in the main with

the work of the trial teacher in the trial period itself, and Form B
with developments within the trial school after the trials ended The
data fram the questionnaire forms was analysed to discover which factors
were correlated with the continuation of the Science _5/13 project in the
trial schools sampled. Whereas the questicnnaire survey was aimed at the
trial schools and gained information from trial teachers, headteachers
and teachers using the materials in the post-trial period, the area
visits locked at the position from the point of view of the support
staff in the area. Key persons in the support structure were the

local authority Advisers/Inspectors and additionally (particularly

in Scotland) oollege of education staff. They were the main focus

of the interviews and the main aim of the area visits was to lock at

post-trial developments fram the point of view of the support persannel.

The research report itself has been divided into a number of chapters.
This chapter (chapter 1) inti:oduces the research by locking at such
issues as: the main focus of the research; a brief outline of the
sample used; the reason for undertaking this particular research

topic; an outline of the research methods used; and the structure of

the research report.

The nest three chapters (chapters 2,3 and 4) introduce three reviews
of the literature: the first locks at the topic of curriculum



innovation and models of change; the second examines the factors
affecting the implementation of curriculum innovations; and the
third describes developments in science education in Great Britain.
All three chapters are deliberately broad so that they can provide a
general background, but also include a number of points which are

directly relevant to the implementation of a project like Science 5/13.

Chapter 5 locks at the design of the empirical research. The first

pé.rt of the chapter explains how the literature reviews have been used
to generate areas for research. The second part discusses the relevant
points fran the literature reviews and focuses upon a number of pertinent
reseérch questions. In a number of instances, as the result of research
evidence discussed in earlier chapters, a relationship between factors

is suggested. The final part of Chapter 5 examines the methodology

used for collecting the relevant data.

Chapters 6 and 7 examine the data collected: Chapter 6 discusses the
results of the ‘questicnnaire survey and Chapter 7 the outcame of the

area visits.

The final chapter (chapter 8) draws the research together. First it
looks at the research questions raised earlier in chapter 5 and

examines them in the light of the data collected. The chapter tries

to highlight those factors which have played an important role in the
implementation of Science 5/13 in the sample of trial schools studied.
This concluding chapter goes on to éxaminé how the Science 5/13 project
developed in terms of the various models of change, outlined in chapter 2.



The final part of chapter 8 proposes one way in which the relevant

factors affecting the implementation of the Science 5/13 project might

be linked together in a cocherent manner.

Footnotes

l.

Although the trial period stretched from 1969 until 1972 the main
trials (the first,second and third sets) ended in 197l. The
questionnaire survey was undertaken five years after the end of the
main trials. Those schools which were involved only in the first
set and/or second set of trials would have recieved the questionnaire

some six years after the trials ended.

See for example: Shipman, M.D., Inside a Curruculum Project,

Methuen & Co. Ltd., London, 1974; and Humble, S. and Simons, H.,

From Council to Classroom : An Evaluation of the Diffusion of the

Humanities Curriculum Project, Macmillan Education, Basingstoke,

1978.

Booth, N., "The Impact of Science Teaching Projects on Secondary

Education", in Trends, 1975, Vol. 1 pp. 25 - 32.

The nineteen local education authorities which took part in the
trials of the Schools Council Science 5/13 project were, Anglesey,
Birmingham, Bradford, Bristol, Cardiff, Carlisle, Croydon, Essex,
Gloucestershire, Kent, Leicester, Liverpool, London (I.L.E.A.),
Somerset, Southamption, Staffordshire, St. Helens, Teesside and
West Riding. The four local education authorities involved in the
trials from Scotland were, Dundee, Lanarkshire, Roxburghshire and

West Lothian.



Footnotes (continued)

Eight of the areas used in the sample were the local
education authority areas of Anglesey, Birmingham,
Kent, London (I.L.E.A.), Southampton, Staffordshire,
St Helens and Teesside. The ninth area was Scotland |
which included all four local education authorities

used in the trials of Science 5/13.
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‘CHAPTER 2

Cwuicwlum Innovation and Models 04 Change

This chapter attempts to review the literature on curriculum innovation
and the various models of change up to the time when the present research
was started. The review thus gives an account of the ﬂn’.anng which

underlay the design of this work.

Introduction

Any discussion of the factors affecting the implementation of curriculum
innové.tions is difficult because of the plethora of definitions and
different temms used. Three examples are given to illustrate this
point: the first of these concerns the concept of the curriculum and
the various definitions attributed to it; the second illustrates the
different emphases placed upon the words 'change and 'imnovation'; and
the final example distinguishes different interpretations of the term

'curriculum innovation'.

(2) Curriculum

An internatiocnal reportl dealing with curriculum development noted the
diversity of definitions of the tem curriculum. Other writer52 have
made similar camments. This has led camentators to try to classify

the various definitions. Same have talked about the distinction

between descriptive and prescriptive definitions’ ; others about the

distinction between wide and narrow definitions®. The two types of

classification are not mutually exclusive; this point is well illustrated



by considering the definitions supplied by Kerr and Gagne. The
former views the curriculum '...all the learning which is planned and
guided by the school,' 5 whereas the latter equates the term with
'....a sequence of content units arranged in such a way that the
learning of each unit may be accamplished as a single act, provided
the capabilities described by specified prior units (in the sequence)
have already been mastered by the leamers.'6 If one were to campare
the definitions ocne could term the former descriptive and the latter
prescriptive or the former broad and latter narrow. Indeed this is
possibly what one might expect with a descriptive definition tending

to be broad and a prescriptive definition tending to be narrow.

Attempts have also been made to classify definitions according to

whether or not they have a 'dynamic' quality; typically any definition
with a dynamic quality conceiwves of the curriculum as 'an organised

set of processes, procedures, programmes, and the like which are applied -
.to learners in order to achieve certain kinds of objectives.'7 Same of
the advocates of this interpretation view the curriculum as a 'teaching

strategy'a; a strategy to be used as an ‘'instrument of change'.

Other writers have tried to distinguish between different types and
elements of the curriculum. Thus scme writers have distinguished
between the 'planned' and the 'hidden' campcnents of the curriculum
while others have drawn a camparison between the 'official', 'actual’,

'formal', and 'informal' types of the curriculum.

For example, Michaelis, Grossman and Scott when considering a

definition which views the curriculum as 'all learning experiences of



the child under the auspices of the school' 9 argue that it is readily
divisible into a 'planned' component ('the broad goals and specific
cbjectives, cantent, learning activities, use of instructional media,
teaching strategies, and evaluation-stated, plamned, and carried out
by school perscnnel’ lo) and a 'hidden' camponent ('learnings in the
cognitive, affective, and psychamotor damains that are acquired con-
currently with the planned curriculum but come about as a result of
conditions . or experiences not deliberately planned or set forth in

advance' ll) .

Dreebr—:.nl2 argues that the 'hidden' curriculum is but one name for the
cancept 'urwritten curriculum' which he defines for thé purpose of his
paper as 'the prevailing social arrangements in which schooling takes
place and the implication that children i:rlfer modes of thinking, social
noms, and principles of conduct from their prolonged involvement in

the arrangements. 13 Whitfield]'4

also uses the termm but in a wider
sense acknowledging that the hame and the total enviramment of a person
provide experiences through which learning occur; probably each
person's enviranment provides a unique 'hidden' curriculum which can
be marked off from the more ocbviocus planned formal education of the
school which is formulated toward same essential targets. However
Whitfie_ld's own interpretation of the term curriculum clearly
emphasises the importance of the plamned camponent; it is defined as
'all the experiences for learning which are planned and organised by

the school.'’ 15

The distinction has been drawn also between the 'official' curriculum

(that which is outlined in an official policy statement) and the
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'actual' curriculum (that which actually happens in practice)..®
Other classroom research has tended to highlight the second of these
two types. Projects such as the Ford Teaching Projectl7 attempt to
assist teachers to assess the realities of the classroom situation;
such work aims to help the practitioner not only to diagnose prcablem

areas but also to ﬁypothesise and test possible solutions.

The 'official' curriculum has been further subdivided into the 'formal’
(all that is 'timetabled') and the 'informal' (often called 'extra-
curricular'). While Kerr's definition of the curriculum emphasises
its planned nature it also contains the caveat which takes account of
same of the more'informal' aspects. Kerr's definition is presented

below; this represents a fuller account of the definition discussed

earliearl8 .

[The curriculum is] all the learning which is planned and
guided by the school, whether it is carried on in groups
or individually, inside or outside the school.19

(22) Innovation and Change

Different writers emphasise different aspect of innovation and change
when they draw the distinction between the two terms. For example
Miles contrasts the planned nature of innovation with the possibly
haphazard nature of change; his descriptions of the two temms are

presented below.

[(Change] generally implies that between time 1 and time 2
some noticeable alteration has taken place in something.2o
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Innovation is a species of the genus 'change'. Generally
speaking, it seems useful to define an innovation as a
deliberate, novel, specific change, which is thought to

be more efficious in accomplishing the goals of a sgstem.21

The description of innovation given by Miles is similar to that used
in a Council of Eurcpe report where it is defined as 'the deliberate

attempt to improve practice in relation to schools.' 22

Walton23 in his carparison of the two temms highlights the more
dmamic and challenging nature of innovation, so much so that to him
innovation inplies a movement across existing frontiers into new areas
of development. Owen in his definition of innovation supports Walton's
emphasis upon 'newness'. He states :

By definition, innovation is to do with something which is

new rather than with the rearrangement of old constituent parts

in a different pattern.24
Owen concludes that because innovaticon (unlike change) is associated
\.«rith such 'newness' 'change in education usually calls for respanse
while inmovation calls for initiative.'?> Walton also highlights the
more camplex nature of innovation stressing the very many changes
involved. In such a situation Walton argues that it is hardly
surprising teachers resist innovations.

Many writers argue that either the existence or the lack of certain
critical factors prevent a full realisation of imnovation as it has
been defined by Miles, Walton, Owen and others; for example Miles
points out that the 'state of health of an educational organisation' 26
is particularly important in assessing how successful an innovation will

be. This and other factors are discussed in more detail later. It is
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sufficient here to conclude that failure to take full account of
such variables tends to lead innovation to be samewhat haphazard;

a feature earlier attributed to change.

Gross, Giacquinta and Be'n'xste:i.n27 in their discussion of the failure
of innovations to have the intended effect in educaticnal and other
kinds of organisations point to the many references given in the
literature cn organisational change that emphasise the limited nature
of our knowledge in this aieazs; one writer reported argues that the
chief reason for the lack of success in planning educational
improvement is 'the rampant conceptual poverty about the change process
in general.'? miles™ also concludes that this is the crux of the
problem, demanding that we adopt a much moré systematic enquiry into

the various features and consequences of the change process.

While séme authors have attempted to distinguish between innovaticn
and change, it appears that others view the terms as synonymous. This
is particularly true where discussion has centred upon the 'dimensions'
of change and innovation; such dimensions include rate (rapid/slow),
scale (large/small), degree (fundamental/superficial), and continuity
(revolutionary/cyclical) .31 Different w:c:i.ters32 have used the same

dimensions in describing aspects of both innovation and change.

(127) Curriculum Innovation and Curriculum Innovations

'Curriculum innovation' as a term has been used in one of two ways.
First,'a curriculum innovation' is used to refer to a set of materials

(which could include ideas for teachers as well as written pupil
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materials), produced by agencies such as the Schools Council and

the Nuffied Foundation with the aim of furthering change in the
school curriculum; second it is used to refer to 'the process of
curriculum innovation' suggesting a series of stages by which the
'materials' of a particular curriculum innovation come to be used

by teachers in the schools.

Miles,33 although writing more generally about educational change,
drew a similar distinction between the ‘'content' of the desired change
and the change 'process' itself., Camenting in the 1960's he observed
that the daminant focus was toward the fommer with its emphasis upon
particular innovation materials. He argued that the trend should be
reversed so that critical questions such as the following might

be answered.

1. Why does a particular innovation spread rapidly
or slowly?

2. What are the causes of resistance to change in
educational systems?

3. Why do particular strategies of change chosen by
innovators succeed or fail? 34

A numbe; of innovations, especially same of the large scale
enterprises arranged centrally by the federal govermment in U.S.A.
and the Schools Council/Nuffield Foundaticn in Great Britain, have
failed to achieve the success originally hoped for. This has led to
an increased concern with the innovation 'process' and questions like
those outlined above. Writers in this area have often included other
fields of study in their work in addition to education; possibly

the most camprehensive of such reports are those by Havelock35 and
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Rogers and Shoemaker. 36

An examinaticon of the literature reveals that the most cammon way
of analysing the innovation process is to consider it as being made
up of a number of phases or stages. Havelock aJ;'gues that a study
of adoption and diffusion curvesS has contributed to the identific-
ation of a regular sequence of events in the process of adoption and
diffusion. Ryan and Gross>° distinguished between (1) awareness

(2) conviction (3) acceptance and (4) camplete adoption, of hybrid

3 §s usually credited with the first use of the

seed com. Wilkening
concept of stages in the process of adoption; he viewed the process
as being camposed of (1) learning (2) deciding and (3) acting over
a period of time. Rogers and Sho<—:make1:40 talk of the traditicnal
innovation-decision process which they trace back to the adoption

process postulated by a camittee of rural sociologists in 195541.

This camittee isolated the following five stages : (1) awareness
(2) interest (3) evaluation (4) trial and (5) adoption. I.ewin42,
in his study of phases of implementing change in social behaviour and
attitudes, distinguishes the three stages of : (1) unfreezing
(2) moving and (3) freezing. In the field of education Mort's
- early studies43 indicated that innovation in the American school
system cames about through a swrprisingly slow process and follows
a predictable pattermn, which is described as follows :
Between insight into a need (for example, identification
of school children's health problems) and the introduction
of a way of meeting the need that is destined for general
acceptance (for example, health inspection by a school
doctor) there is typically a lapse of half a century.

Another half century is required for the diffusion of
the adoption. During that half century of diffusion
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the practice is not recognised until it has appeared
in 3 per cent of the systems of the country. By that
time, fifteen years of diffusion - or independent
innovation - bhave elapsed. Thereafter, there is a
rapid twenty years of diffusion, accompanied by much
fan-fare, and then a long period of slow diffusion

through the last small percentage of school systems.44

Havelock isolates the four stages of (1) insight into a need (2)
the introduction of a way of meeting the need (3) diffusion and
(4) adoption, from the above account. Miles commenting on Mort's

3 on diffusion

time-span for tﬁe various stages suggests that data4
rates for the 1960's indicates an increase in these rates. Comparing
Mort's four stages (as delineated by Hawvelock) with the five earlier
outlined by the committee of rural sociologists, Havelock suggests
that Mort's final stage of 'adoption' can be thought of as encampassing

the entire five stage process described by Rogers.

As with Mort's breakdown, many descriptions of the change process
include stages preceding diffusion and adoption, with the additional
stages describing the preparation of an innovation for use. Miles,
in his presentation of a typology of change strateg_ies46, formulates
a series of four stages which occur prior to the actual adoption of
an innovation by a target system, the first of which highlights

the design stage of the innovation itself. The four stages include;
(1) design (the innovation is invented, discovered, produced by
research and development operations etc.), (2) awareness-interest
(the potential consumers of the innovation i.e. members

of the target system, came to be aware of the existance of the
designed innovation, becane interested in it, and seek information

about its characteristics), (3) evaluation (the consumers perform
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a kind of mental trial of the imnovation, and form an opinion about
its efficacy in accamplishing system goals, its feasibility and its
cost), (4) trial (where the target system engages in a (usually)
small scale trial of the innovation to assess its consequences).

If the trials are favourable adopticn occurs. Miles camments that
Roger's formulation excludes 'design' simply because most of the
studies he reports on begin with the existence of an adequately
designed innovation such as hybrid cormn. However the other three
categories are heavily dependent on the stages outlined by Rogers.

Thus the literature shows how different writers have highlighted
different stages in the innovation process depending upon their
particular interest and emphasis within the total process. For
example Rogers is essentially concerned with diffusion whereas

Miles takes a much broader lock including the design stage of an
innovation. Other writers have placed a particular emphasis upon
the user-system so that the intial stage for such writers becames

the perception of a particular prablem by the user. Overviewing

the situation Havelock has identified three broad perspectives or
'schools of thought', each associated with particular characteristics
in terms of the stages of the change process; these 'models of change'

will be discussed in more detail in a later section.

This discussion so far has concentrated upon the problem of defining
same of the key terms within the field of curriculum innovation. The
three examples taken clearly show that in most cases the different

definitions and terms used involve more than mere semantics; they
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rather involve a particular approach and vhilosophy. This point

is made forcibly by Tanner and Tanner47 in their review of the
various definitions of the termm 'curriculum' ;  these authors find
that the definitions given by contemporary curriculum scholars

both here and in America reflect '....differences in the vantage
points fram which curriculum is studied, conflicting educaticnal
philosophies, changing societal influences and demands on education,
and the enormous difficulty in seeking to define such a camplex
concept, which, like knowledge itself, is limited only by the

48 The same authors conclude that

boundaries and tools of thought."'
the different definitions present limitations so that each cne only
partially explains the full meaning of the concept, thus it can be
argued that any one definition would be inadequate. In supporting
this argument we find that for the purpose of future discussion it
becames unnecessary to came down in favour of one or other of the
various definitions, and in holding this particular view—éoint it
allows us to take a more eclectic view of the general field of study.
Tanner and Tanner stress that profitable discussion can continue
without prior general agreement cn a particular definition and point
in support of their argument to the field of science where they argue
that the lack of a fixed definition of science has not inpeded

useful work from being conducted.

However because the focus of this study is upon the 'implementation'
of curriculum innovations it is important for future discussion to lock
more closely and suggest a working definition of the term 'implementation'

within the context of curriculum innovation.
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' TmpLementation' o4 Cwuriculum Innovations

Many writers have distinguished between adcption and implementation.
However both terms have been used in different ways by different
writers and at times overlap. For example same writers who have
used the term adoption have seen it as one of a sequence of stages
while others have seen it as a process encampassing a number of

different phases49. Thus Guba and Clark50

argue that the 'adoption
process' is made up of three stages; (1) trial (2) installation
and (3) institutionalization. If the trial (or the testing of

the innovation within the context of a particular situation) proves
successful then .installation follows. Installation aims 'to fit
the characteristics of the innovation to the characteristics of
the adopting unit i.e. to cperationalise'SI. The final stage of
institutinalization is 'to assimilate the invention as an internal

and accepted camponent of the system i.e. to establish' 52.

Rogers carbines the use of the term adoption as a process with its
use as one of a sequence of stage553. He delineates a five stage
adoption process of which adoption itself is the final stage. As the
fifth stage it is defined as the time when 'the individual decides
to continue to full use of the innovation.....Adoption implies

>4 It would appear

continued use of the innovation in the future.'
that Rogers' definition of adoption includes the element of
institutionalization menticned by Guba and Clark earlier. However,

in a later piece of work (with Shoemaker) >6 the adoption process is
reconstructed as a paradigm which aims to represent more realistically

how adoption and rejection of innovation occur. In this paradigm



19

adoption is no longer the last stage; it is followed by other
decision making processes where receivers may well decide to dis-
continue with an adcpted innovation. Thus Rogers' and Shoemaker's
modification and extension of previous work suggests that the

adoption stage camnot be considered with the same finality, in

terms of the whole adoption process as it used to be; other

decisions continue to be taken after an innovation is adopted which may

well lead to its discontinuance.

Adoption (as a stage defined by Rogers and Shoemaker) can therefore
take a different meaning to terms like instituticnalization which
suggests a more long term and serious committment to a particular
innovation. Hoyle claims also that there is a distinction between
adoption and institutionalization but accepts that in practice it
is often difficult to use the terms.

adoption is a synonym for acceptance and simply implies

that an innovation....has 'entered'! the school and is

being practiced....institutionisation implies not only

that the innovation has been accepted, but that it has

become an integral part of the school's functioning
and has persisted over a period of time. 56

He adds that the "possible disjunction between acceptance/adoption and

institutionalisation is a major problem facing the would-be :i.nnovator."57

Hoyle further camplicates discussion when he appears to equate
implementation with the trial stage of the Guba and Clark schema.

Other writers do not use the tem implementation in the same way. Thus,
Fullan and Pamfret®® define implementation as the 'actual use' of the

innovation and Reynolds sees it as "how intended curriculum changes
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are translated into actual changes in the learning experience

teachers provide in the average school"sg.

Gross, Giacguinta and Bernstein, take an organisational perspective

of innovation in their discussion of implementation and provide
further insight into the term. Like other writers they view it as

a 'stage' in the process of planned organisational change where the
three sequential stages inwolved are (1) initiation (2) attempted
implementation and (3) incorporation. Initiation 'covers the period
of time in which a particular innovation is selected and introduced
into and organization' 60. The second stage, 'attempted implementation'
'begins after an announcement that an innovation will be adepted and
focuses on efforts to make the changes in the behaviour of organizat-
ional members specified by the innovation'sl. If the second stage is
successful, the final stage of 'incorporation' can take place; this

is 'the period when a change that is implemented becomes an enduring
part of the operation of the organization' .62 Two points can be seen
as important here. First, Gross et al's distinction between
implementation and incorporaticn mirrors Hoyle's camments earlier about
adoption and institutionalization; two different sets of terms
apparently meaning much the same. Second, Gross et al are more vigorous
about the boundary limits of implementation; they quite clearly see
this particular stage as the period when organisational members attempt
to come to grips with an innovation, with success leading ultimately to
incorporation. The definition provided by Gross et al offers possibly
the most camprehensive working definition; not only does it elaborate
the term itself but it also places it within the context of other stages

of the innovation process.
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The value of the Gross et al definition becomes even more apparent
when it is realised that it lends itself to practical measurement

in terms of 'the degree of implementation'; the latter refers 'to
the extent to which, at a given point in time, the organizational

. behaviour of members conforms to an organizationél innovation... (or)..
the extent to which organizational members have changed their
behaviour so that it is congnient with the behaviour patterns required

by the innovation’ .63

It is possible to take the idea of 'the degree of implementation'
proposed by these authors and represent it as a continuum, where any
particular point (using Gross et al's terminology) will be a measure
of the extent to which members have changed their behaviour to became
congruent to that required by the innovation. Clearly the aims of the
innovation and the expected outcomes need to be specified before the
degree of implementation can be ascertained.

The use of such a continuum to measure the degree of implementation
allows the researcher to distinguish between the different effects of
innovations; same could be superficial while others may make a more
fundamental impact on the school's curriculum However, it is

important to guard against the danger of using the Gross et al continuum
to attach the labels of 'success' or 'failure'; such terms are
inappropriate shorthand and do little to pramote greater knowledge of

innovation.
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Models 04 Change

Any discussion of the topic of innovation ought to include a

review of the various models of the change process. Havelock's
work represents a significant contribution to this field. There was
a brief mention of his work ea.rlier64; this section deals with it

in much more depth and relates it to the contributions made by other

writers in this area.

Havelock identified three broad perspectives, or 'schools of thought',
each of which had particular characteristics when viewed in terms

of the stages involved in the process of change. The three schools
of thought are: (1) research, develomment and diffusion (R,D & D),
(2) social interaction (S-I), and (3) problem-solving (P-S). Table
2.1 highlights the major stages of each scheool.

() The R,D and D perspective
Havelock argues that this school of thought is based on five assumptions:
(a) a rational sequence in the evolution and application

of an innovation, which includes research, development
and packaging before mass dissemination takes place;

(b) a planned process usually on a massive scale over a long
time span;

(c) division and co-ordination of labour;

(d) a more or less passive but rational consumer who will
accept and adopt the innovation if it is offered in
the right place, at the right time and in the right
form; and

(e) the acceptance of high initial development costs which
will be outweighed because of the long term benefits
in efficiency and quality of the innovation together
with its suitability for mass audience dissemination. 65
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Research, development and diffusion locks at the process of change
fram the point of view of the originator of an innovation beginning
with the formulation of a problem on the basis of a presumed receiver
need, and followed by the developer deéigning and developing a

_ potential soluticn. Dissemination of the solution to the receiver
and pramotion of adoptive behaviour in the receiver growp camplete
the process. Stenhouse camenting on this model, argues that it
represents the pattern adopted, with variations, in the first wave
of curriculum development through the use of the objectives model and
the emphasis on the production of classroam materials and teacher
handbocks. He goes on to argue that it diverges fram a research
model because of the R,D & D's assumption that 'it is products
embodying solutions, rather than the hypotheses or ideas behind these

66

products, which are being tested.' The main concern of innovations

in this model is to get the product right and then market it.

It is generally accepted that R, D & D was the basis for projects
first used both here and in America during the 1960's in an attempt
to bring more effective planning for change in education. It is also
generally agreed that work in these early days tended to concentrate
on the initial research and development stages to the detriment of
diffusion and implementation. Becher makes the following comment

about the situation :

The early 1960s, then, taught the new agencies concerned
with planned change a good deal more about the ways to
develop innovations than about the ways in which, once
developed, they might most effectively be implemented.
The problem of implementation was iIn fact hardly then
recognized to be a problem - it was simply assumed
that successful adoption would follow logically and
inevitably from successfulinitial development and trial,
and subsequent revision and mass production. 67
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Disillusicnment with the R,D & D model in education stimulated action
in two directioms: first, there were attempts to rectify the problems
by concentrating more closely on the diffusion/adoption process and
second there were moves to consider other models which might be

amalgamated with or supercede the existing R,D & D paradigm.

Before considering other models it is perhaps worth examining those
aspects of Schen's work which relate to the R,D & D model as these
form a base for later discussiononthe altemative models. Frequently
in the literature cne finds the association of the R,D & D paradigm
with Schon's centre-periphery (C-P) model. Schon's general concern
is with social change and within this he focusses upon the diffusion
of innovation in a number of spheres. The C-P model rests on three

basic criteria:

l - the innovation to be diffused exists,fully realized
In its essentials,prior to its diffusion:

2 - diffusion 1s the movement of an innovation from a
centre out to its ultimate users; and

3 - directed diffusion is a centrally managed process of

dissemination, training, and provision of resources
and incentives. 68

Pictorally diffusion of an innovation radiates outwards from a centre
as i1f along the spokes of a wheel moving toward the wheel's periphery.

Schon, in examining how the model has worked in practice, offers same

insight into the reasons for recent failures in educational innovation
which have adopted a R,D & D approach. He argues that the effectiveness
of the C-P system depends on the following factors : (1) the level of

energy and resources at the centre; (2) the number of points at the
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periphery; (3) the length of the radii or spokes through which
diffusion takes place; and (4) the energy required to gain a new
adoption. If the system exceeds the resources or energy at the centre,
overloads the capacity of the radii, or mishandles feedback fram the
periphery, it fails. Failure can take different forms: (1) simple
ineffectiveness in diffusion; (2) distortion of the messag.e; and
(3) disintegration of the system as a whole.
In Stenhouse's review’® of Schon's models he refers to them as models
for the 'dissemination' of innovation not diffusion of innovation.
Although the interchange of such words may appear trivial it is but
cne more example of the myriad of closely knit terms used by writers
in the field of curriculum innovation. Recently there has been an
increased emphasis on the distinction between diffusion and
dissemination. Ruddock and Kelly see Hoyle's definition of diffusion
('Diffusion is the process whereby this new idea (i.e. an innovation)
spreads through the social.system' 70) as too haphazard when one is
considering more purposeful programmes. They suggest that the task and
study of disseminatim 1is as follows:

The task of dissemination is to ensure that investments

in innovation actually influence the system and are not

simply building private wisdoms among those involved in

planning and development. The study of dissemination

would then be concerned with the attempt to understand

the difficulties of making new ideas and approaches

accessible within the system. 71
To summarise, the R,D & D school of thought presents one view of the
change process inwvolving an orderly sequence of stages. We have noted
how early curriculum projects of the 1960's centrally managed by such
agencies as the School's Council in this country, tended to concentrate
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on the initial stages to the detriment of the diffusion phase; the
latter is now receiving much more attention because of its apparent
camplexity. An examination of Schon's C-P model, although almost
exclusively derived fram agricultural studies (it is sametimes
called the agricultural model) offers same insight into this
difficult area of diffusion presenting possible reasons for failure
in the C—P model. In Havelock's overview of writers working within
the R,D & D framework, he tabulates the sequence of activities which
same authors describe in the R,D & D process. These he sumarises in
a general fashion as research, development, diffﬁsion and adoptiaon,
though, as he shows (see Table 2.2) few authors specifically include
all the activities. Havelock notes that none of the models has became

knamas_t_IER,D&Dmodel.

(i2) The Social-Interaction Perspective

Earlier, the search for altemative models which might prove more
effective in the general process of curriculum innovation was noted;
Havelock's 'social-interaction' perspective is one of these alternatives.
Table 2.1 shows the social - interaction (S-I) approach in relation to
R,D & D in 'phase' terms. The innovation to be adopted is already in a
developed form, suitable for use and readily available to the potential
adopter. Thus, comapred with the R,D & D school of thought, the research
and develomment stages, together with same diffusion activity are assumed
to have occurred already. Therefore the initial stage in the S-I

process is toward the end of the diffusion part of the process and
essentialiy within the adoption phase. The five main stages within the

diffusion/adoption phase are : (1) awareness, (2) interest, (3)



TABLE 2.2

28

Research,

Development and Diffusion Change Models

*
i 1 H v §
I suia e 4 e 1 oon . : N res : )
Poetark { Reszearch : cevaleopmant { Diffusion ; dention
: vidla ‘
I - ¢ i H
] L. 3 H H 3
;,, ; o ‘e . 4‘%"1-"»’ r“‘\l-ﬂnr«:‘nmv-t"v.‘f-';‘r!:.xmw.l!':m’rm:‘-’ll
; Hepelns : ; :
' s ¥ .
! Clar $ fesecrceh Diffusion
i 1
| ' : , ..
e 1253 i : 5 i )
RTH AN RO M 4 L, !
H -~ P et d
ceantl i t¥s] feg ® ) s .
: ) main ¢ i r‘pj el Tistribution ¢ inzwzliatien
Yannas fasegreh A Reszargh -
K] '
} : : :
. ; i
Brickel! ; ;
i : i Dissemination
’—v— ) —w;-::.: ; - -
i T
roathers ¢
{ ¥ . . . !
{ Dissamination :
i :
" - e PTINY '
5 -
Hiles ; 4 :
; Desigr i flostion i
i ! .
: { 5 i
Antat i ¢ F s
Lavraior ) f ¢ :
i ' P o lmraaraw. i
H irnova*ion ! Digzeminztion g ofntegraT
: S tion i
» 3 .
i'-‘wGM'ﬂm.rMm!—hwmnw-—.‘- . — o LT A S WM £ T iy N i - -
i HMverson f ; ;
B g H Discrinry I Dlasaminatis H
{ovz : ! ! H
. 4 :
T R o i s S R L i T T, o Y L Cag o LaztT A R s Y T T T,

Source: Havelock, R.G., Planning For Innovation, Center for

Utilization of Scientific Knowledge Of The Institute
for Social Research, The University of Michigan, Ann
Arbor, Michigan. 1969 p. 10.50




29

evaluation, (4) trial, and (5) adoption.’? Rejection by the adopter

can truncate this sequence at any stage.

Advocates of the S-I scheol of thoughtplace particular emphasis

on the patterns by which innovations diffuse through a social system.
Stenhouse, in an analysis of the model reflects that it focusse§ on
the diffusion of ideas with the flow of messages from person to person
replacing the emphasis in the R,D & D model on the marketing of

products. Following a review of research associated with the school,

Havelock highlights five important assumptions :

1. that the user/adopter belongs to a network of social
relations which largely influences his behaviour;

2. that his place in the network (centrality, periphery,
isolation) is a good predictor of his rate of acceptance

of new ideas;

3. that informal personal contact is a vital part of the
influence and adoption process;

4. that group membership and reference group identification
are major predictors of individual adoption; and

| 5. that the rate of diffusion through a social system
follows a predictable S-curve pattern. 73

It must be admitted that the bulk of the evidence cames fram studies
in rural sociology. However there are advocates in education
including Mort74, Ross75, and Carlson76. Havelock argues that the

model has gained more status recently with both policy makers and

practitioners.

Havelock regards Rogers' five-stage process77 (named by Rogers as the
'adoption process' or the traditicnal 'innovation-decision process')
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as the model most widely used within the social-interaction school.
Rogers defines the total 'adoption process' as 'the mental process
through which an individual passes fram the first knowledge of an
innovation to a decision to adopt or reject and to @fimdm

78

of this decision.' Criticisms of this particular conceptualization

of the adoption process led Rogers and Shoemaker to propose a new set

of four functions or stages:

l. Knowledge. The individual is exposed to the innovation's
existance and gains some understanding of how it functions.

2. Persuvasion. The individual forms a favourable or unfavourable
attitude toward the innovation.

3. Decision. The individual engages in activities which lead
to a choice to adopt or reject the innovation.

4. Confirmation. The individual seeks reinforcement for the
innovation-decision he has made, but he may reverse his
previous decision if exposed to conflicting messages about
the innovation._79

As can be seen these new stages incorporate the idea of first rejection
and second the process of seeking f\irther information; two important
modifications in the light of research findings. Rogers and Shoemaker

80 (see Figure

construct a paradigm of the innovation-decision process
2.1) based on these four stages. The model contains three major
divisions: (1) antecedents (2) process, and (3) consequences; a

8lIn

feature prominant in Bolam's model of the innovation process.
summation Rogers and Shoemaker suggest that their latest model is
most applicable to the case of opticnal decision and would need to
be modified if it were to be used for collective and authority
decisians. Also it is acknowledged that various stages in the model
may occur in a different order or in a different way for same

individuals and sare innovations. Rogers and Shoemaker's extension



31

*s53201d 2y} Jo saouanbasuod ay} Kjuo nq wdipeied siy) uj ucijeAsuuy Iy} Jo SIWanbIsuod Iy} UMOYS JoU dAey IM AJNjdwWIS JO YT ] I

- AL
Aunaearssqo g ¢
et U01}23]aY PANUIIUOY finaeieny 'y ®2}30}13
J/ vorgaefay wixajdwog ¢ _UoIje13aju} U0l edUNWLYY) ¢
n F—— Pl Qmgnedriag 2 foueraag Jo aouesaol T
. afejuerpy SAElRY'T SuULON W3Sk (81208 "1
SUOIjeACH] JO SNYSHIJIRIBYY PIMIIG sajqen2p WaysAs {e120g -
L . RN Y
. - Re RIS ]
. T J0§ DITU PALAAAG °E
Al i 1 i (ssauajodoussa “33)
T T T NOUYKELNGD [T NOISINIa [T NOISVNS¥Id 3903IMONY [ nsﬁun.wmm 2
@ _ R Enalk]
wounueyauasig -z | ] pe) e
Juawaoeyday (s1euueyy) Bﬂ”.ﬂ.)&n mnw
U5
BJUEAUNUOISI() Lroosiag -t
/ .48 1 $A|qTURA JAU9Y
wondopy $0UNC 3 L 01} LINUNWLLOY .
g Londopy panunuo) .
-{$30N1nD351:0) {3529084) (spaanNyd

SSa00IJ UOTSTOS([-UOTIRAOUUT Y], JO wbtpereg

T°C INO14

Rogers, E.M., Shoemaker, F.F., Communication Of

Source

Innovations, The Free Press, New York, 1971, p.102



32

of the basic 'adoption process' shows how the S-I model, like the
R,D & D model needed changing in the light of practical experience.

It also re-emphasises the camplex nature of the adoption stage.

As with the R,D & D school of thought, Havelock tabulates the phases
described by a number of the authors who have studied adoption from
the S-I perspective (see Table 2.3). Most of the studies care fram
rural sociology and are cancermned with the'adoption of agricultural
innovations. The two excepticns are those of Holmberg, who is
concerned with the individual adoption of cultural change, and
Coleman who studied the adoption of a new drug by physicians.

Although all authors are concerned with individuéls as the adopting
unit, Havelock argues that the model is applicable to groups and total

social systems.

Just as similarities have been drawn between the R,D & D perspective
and Schon's work so also with the S-I school of thought. Stenhouse
suggests that both the R,D & D and the S-I perspectives fall within
the 'centre-peripherx;" model. Usually writers associate social-
interaction more specifically with Schon's second model, the
‘proliferation of centres' model (often referred to by writers as the
'periphery' model). In fact this is an elaboration of the 'centre-
periphery' model. While keeping the basic C-P structure the
'proliferation of centres' model differentiates between primary and
secondary centres. The primary centre supports and manages the
secondary centres located at the periphery but allows the secondary
centres to engage in the diffusion of innovations. The primary centre

still remains the 'guardian of pre-established doctrine and methodology'
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with the possibility of conflict if secondary centres innovate upon
the work produced at the centre. Its advantage over the C-P model is
that it can multiply many-fold the reach and efficiency of the
diffusion system, although the system's scope still depends on the
energy and. resources at the centre and the infrastructure technology.
within the S-I philoscphy, points at the periphery would represent
'jumping-off points' for the spread of an imnovation to other parts

of the periphery.

Schon highlights four main sources of failure for the 'proliferation
of centres' model. First, he points to the limits of the infra-

structure, where the 'network of carm.mications‘ of money, men, information
and materials' can became inadequate for the demands made upon it;

this leads to retrenchment or complete failure of the system. Although
the 'proliferation of centres' model offers far greater scope than the
C-P model this depends on a more advanced infrastrcture technology

which has to incorporate the need for rapid central response and the

need to meet varying regional conditiens. Second, Schon highlights

the constraints acting on the resources at the centre; these include

the differing roles which the centre (and the secondary centres) must
take on as the system changes fram creating networks to maintaining

them. Third, he stresses the importance of the motivation of the

agent of diffusion. The local or regicnal entrepreneur may encounter

considerable difficulties when placed in an envirorment whose
features cause clashes with central policy; such a situation will
be heightened by remoteness from the centre. Schon's fourth point

concerns the regional diversity and the rigidity of central doctrines;
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this raises the whole issue of how amenable the central message

~ 1s to adaptation in the various regional settings. Concluding Schon
argues that the failure of this model leads to the secondary centres
becamning out of control and eventually disconnecting themselves fram
the centre so that the diffusion system fragments and becomes unable
to maintain itself. There is no longer the diffusion of an established
message, instead there is a variety of regiocnal 'transformations'.
However Schon suggests that even in 'failure' the model still behaves
as a learning system, not between secondary and primary centres but

between the secondary centres themselves.

Stenhouse, writing in the mid 1970's, describes the 'proliferation of
centres' model probably as the closest to the situation existing in
curriculum innovation in England and Wales. He argues that the Schools
Council in encouraging the establishment of teachers' centres could

be seen as setting up 'a nation-wide chain of secondary centres'.
Stenhouse goes on to point out that campared to the Coca Cola Campany
(cne of the examples used by Schon in illustrating this model)
centrally organised curriculum projects, as primary centres, are only
temporary systems with a limited life-span. Aiso the teachers' centres
are associated more closely within the administrative framework of

the local authorities than with the primary centre of the project.

As a result there is a greater concentration of power in the

secondary centres. Also, examining the position from the secondary
centres' point of view, it is the primary centres (i.e. the centrally
organised project) which proliferate and die. Consequently Stenhouse

proposes that in such a situaion the secondary centre "must have a
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tradition which is not determined by individual and transient projects,
but which is capable of responding to many primary initiatives. Such
a tradition must either be cn the model of a consumer association
helping clients with a choice between projects as products, or it must
be on the model of a research centre helping clients to work out

lines of development which will become autonomous and organic."82
While Stenhouse favours the latter, he suggests that the Schools

Council appear to be adopting the former policy.

A CERI report83 notes that in those countries where the R,D & D mocdel
has been found unsatisfactory in terms of implementation, attempts have
been made to give more emphasis to the social-interaction approach.

The first examples of this trend have often been in the primary schools
(e.g. AAAS elementary science programme in the U.S.A.) although same
secondary school projects (e.g. Project Technology in Gt. Britain)

also have adopted this pattern where the central team concentrates on
building up a network of co-operating teachers together with collating
and disseminating the ideas they put forward. As with the R,D & D model
certain limitations of the S-I paradigm have appeared in practice.

Not all teachers appear sufficiently enthusiastic and creative to
develop their own programes from a set of stimulating ideas. Also

the extensive commumnication networks built up by the central team can
fragment once the teamdisbands, resulting 'in more localised networks
which perpetuate the original innovation only in a mutated form, if

at all.' 84 Even with the active involvement of enthusiastic teachers

there can be duplication of effort and the production of scme rather

poor quality materials.
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To summarise the 'social-interaction' school of thought presents
another way of locking at the innovation process. It does not

include all the_ phases of the R,D & D model but because it analyses
the later stages of diffusion and adoption in much greater depth it
does camplement the lack of emphasis given by the R,D & D school.
However just as certain limitations and failures becamé associated with
the R,D & D perspective and the consequent turn to other models such
as social interaction, so also with the S-I perspective. As one way
out of these difficulties people have locked toward a third perspective

based on the problem-solving model.

(2272) The Problem=-Solving Perspective

Much of the criticism of the centre-periphery type models of which
the R,D & D and S-I schools can be seen as examples, has been on the
grounds that they imply too high a degree of centralization of ideas,
and fail to take local variations and needs into account. The third
of Havelock's perspectives, the'problem-solving'(P-S) model goes some
way to meeting such criticism. It concentrates primarily on the
prablems of the client which may be defined by the c_lient himself

or diagnosed by a 'change agent'85 who has directly studied the
client's situation. An examination of Table 2.1 shows the stages
within the prcblem-solving school as reviewed by Havelock. Basic
research is assumed but in the two active stages remaining the
camplete reversal in philosophy of the P-S model toward receiver needs
marks a sharp contrast with the R,D & D and S-I models where the
receiver's role is much more passive. The receiver in the P-S model

becares actively involved in finding an innovation to fit his own
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particular problems. Hawvelock camments 'whether or not this same
input could also satisfy the needs of other receivers (i.e. mass

86 The change sequence as

diffusion) is not generally considered.’
listed by Havelock is triggered off when the receiver (who can be an
individual or a group) becames aware of same need and therefore wishes
to improve his present position. This is followed by a process
-involving diagnosis, searching for solutions, selecting the best
alternative, planning implementation and terminating in the evaluation
and revision of the innovation before instituticnalization. A
particular feature of the P-S model is the use of persons from outside
the receiver system, for example 'change agents' who collaborate with
the receiver (often called the client-system), in finding solutions
to receiver problems. The use of the termm 'client system' again
contrasts with the word 'target system' which is often found in the
literature dealing with the R,D & D and S-I schools of thought. Tabie
2.4 outlines how a number of authors within the P-S perspective have
conceptualised the various stages involved in change. Havelock

argues that many of these authors draw upon the early work of Iewin,87
adding additional stages to each of Lewin's three main categories of
(1) unfreezing, (2) moving and (3) freezing. Most of the people
belonging to this school are social psychologists in the group dynamics

human relations traditien.

Drawing parallels again with Schon's work, the P-S model has been
linked to a 'periphery-centre' approach88 which emphasises the
identification of client needs at the periphery with the central
agency taking a non-directive stance, helping the search for relevant

soluticns for the client—system;
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Prablem Solver Change Models

TABLE 2.4

Havelock, R.G., Planning for Innovation, Center For Utilization of Scientific
Knowledge Of The Institute For Social Research, The University of Michiganm,

Ann Arbor, Michigan, 1969, p.10-56

Source ¢
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In education the Nuffield Resources for Learning Project can be

seen as working within a type of problem-solving pattern. When tried
in practice the P-S approach has proved to make heavy demands upon
clients. Respect for teachers' individual differences and autoncmy
brings with it a need for greater continuing professional development
Also programmes based on an ideal P-S philosophy would prove costly
because consultancy techniques are heavily labour intensive. Hence
there is some need to rationaiise client problems/needs so that
results/solutions can be transferred to a number of clients. Writc_ars
propose that social-interaction strategies could prove useful heregg.
In addition because of the impractibility of developing individual
tailor made solutions for each client it is suggested that the P-S
model should make use of the wide range of products of R,D & D whilst
at the same time accepting the need for local adaptation. Same hold
the view therefore that successful curriculum development depends on
an amalgam of all three of Havelock's models; this view is supported

by Havelock himself in the develcopment of his linkage modelgo.

At the macro-level the linkage model involves the development of
'naticnal systems' whid1 allow any school district to 'plug in' to

to sources of information; this allows districts to "get knowledge and
materials which are relevant and timely and truly cost beneficial.' ot
Although Havelock sees parts of such a naticnal network already present
one serious amission is the network of regicnal centres which would act
as 'truly camprehensive resource linking centres with the skills and
the staff to be an effective mediating mechanism between R & D on the

one hand and operating school districts on the other' 92.
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MacDonald and Walker camrent that a proposal like Havelock's
linkage model which is an amalgam of all three approaches so far discussed,
is 'rather like advising the punter to back each horse in the race to

93 Stenhouse is also cautious,

make sure his money is on the winner.'
believing that all Havelock's models are based on solutions; he
instead advocates a more research oriented approach where solutions
are gradually arrived at by contstant evaluation of a particular line
of development. Such an approach is seen to demand that schools have
their own 'learning systems' where teachers gain the expertise for

problem-solving.

In addition to the views already put forward by the various writers
concemipg the best way to make progress in f:he future on the process
of change, Schon makes one further contribution. He goes beyend the
centre-periphery models to present a description of a model which he
believes more closely fits present day reality. Schon takes as his
main examples for this description (called by him the 'movement'

approach) business caoncerns and societal movements.

Schon reflects how the business world has changed from an essentially
centre-periphery model of operation in the diffusion of innovation
toward a movement approach. Earlier we discussed how develcpments in
education have also emphasised the centre-periphery model. Thus it
seems particularly relevant to discuss a model such as the ‘movement
approach' which could evolve within the education field as it has done
in the business world. Other writers stress the importance of drawing

on all available evidence fram different fields of study in the search
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for generalisations which may help our understanding of the process
of change; Rogers views such generalisations as vital in assembling
a general theory of diffusion, and Havelock believes that they will
assist in producing a more effective system of knowledge dissemination

and utilization (D & U).

The 'movement' model (often referred to by same writers94 as the

'shifting=-centres'model) is described by Schon as showing the

following features.

l. It has no clearly established centre. Centres rise
and fall on a shifting ad hoc basis around new issues
and leaders.

2. There is no stable centrally established message.
Instead there is a shifting and eveolving doctrine -
a family of related doctrines.

3. The system of the movement cannot be described as
the diffusion of an established message from a centre
to a periphery. The movement must be seen as a
loosely connected, shifting and evolving whole in
which centres come and go and messages emerge, rise and
fall. Yet the movement transforms both itself and the
institutions with which it comes into contact. The
movement is a learning system in which both the
primary and the secondary messages evolve rapidly,
along with the organization of diffusion itself.

4. Its remarkable behaviour and its international scope
depend upon the infrastructure technology on the basis
of which it operates. The connectedness permitted by
highly developed infrastrcture technology allows the
movement to retain cohesiveness in the face of shifts

in the centres of leadership and the central doctrine.
95

Schon sees the learning system of the movement as survival-prone dué

to its fluidity and apparent lack of structure; its ability to transform
itself enables it to function as situations change around it. The scope
of the 'movement' model, unlike the former models, is no longer

determined by the energy or the resources at the fixed centre, nor by
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the capacity of the 'spckes' connecting the primary to the secondary
centres. The 'movement' has to be seen as representing 'a set of
overlapping and evolving innovations, rather than a set of like
instances or applications of a single innovation. Its innovations

bear a family resemblance to one another.' 96

Stenhouse suggests that the movement model may be useful in the area
of political and social policy but limited in its application to
education. This is because the direction of the movement model

is assumed and its leaming is one merely of tactics; there is no
systematic basis for the critical development of either the message
or its practical implementation in the classroam. In fact just those
features which Stenhouse sees as vital to the teacher-researcher

approach are absent.
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CHAPTER 3

Factons Affecting the Implementation o4 Cwviicwlum Innovations

Like the previous chapter this is a review of the literature up
to the time when the present research was undertaken. So far the
discussion has concentrated upon the definition and elaboration of
essential temms within the area of curriculum innovation and
implementation. We now tum to an examination of those factors
which have been highlighted in the literature as instrumental in
affecting this implementation process. The analysis which follows
categorises these factors into four main sections: the first section
examines the factors which relate to the inncvation itself; the
second locks at factors which deal with the user system where a
distinction has been drawn between users as individuals and users
as part of an organisation; the third secticn studies those
factors which are concerned with the effect of the various support
agents and agencies surrounding users as they attempt to implement

an innovation; and the fourth section suggests the possibility of

interaction between these sets of factors.

1. Factors Attributable to the Innovation Itself

Gross et al in a study of the implementation of an educaticnal
innovationl isolated four main barriers to effective implementation;

all four have implications for 'the innovaticn itself'. Gross' work
indicated that barriers arise when there is a deficiency in one or more
of the following areas; first, in the clarity of the innovaticn as seen
by organisational members; second, in the necessary skills and knowledge
needed by organisaticonal members; third, in the necessary materials and
resources; and fourth, in the compatibility of the innovation within
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organisaticnal arrangements. In temms of the innovation itself these
conclusions infer that for effective implementation an innovation
should show the following four features: (1) state clearly its purpose;
(2) be realistic in temms of teachers' existing skills and knowledge;
(3) be realistic in terms of the amount of ancillary materials needed
to operate it; and (4) be compatible with the organisational arrange-

" ments so that 'trying it out' becomes a realistic undertaking.

The same authors make two further points which are of particular
interest here. The first concerns the possibility of such barriers
being at least partially lowered by administrators taking appropriate
counter-action. The second point warns that initiai enthusiasm and
acceptance of an innovation by staff is not sufficient for effective
implementation; frustrations develop as barriers are met during the
implementation process leading to a feeling of resistance against
the innovaticn which can end in its abandonment.

Rogers and Shoemaker examining the position fram, the stand-point of
diffusion research note the dangerous tendency of workers to regard
all innovations as 'equivalent units'. They themselves identify five
different attributes of innovations which determine the rate of
adoptj.on2 of a particular innovation. The authors' aim is to dbtain
a camprehensive set of characteristics which are as mutually exclusive
and as universally relevant as possible. The five characteristics
are listed below.

1. Relative Advantage ~ this 1s the degree to which an

innovation is perceived as better than the idea it

supercedes. This factor, as perceived by members of
a social system is positively related to an innovation's
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rate of adoption.

2, Compatibility - this is the degree to which an
innovation is perceived as consistent with the
existing values, past experiences, and needs of
the receivers. This factor as perceived by
members of a social system, is positively related
to an innovation's rate of adoption.

3. Complexity - this is the degree to which an
innovation is perceived as relatively difficult
to understand and use. This factor, as perceived
by members of a social system is negatively
correlated to an innovation's rate of adoption.

4. Trialability -~ this is the degree to which an
innovation may be experimented with on a limited
basis. This factor, as perceived by members of
a soclal system, is positively related to an
innovation's rate of adoption.

5. Observability - this is the degree to which the
results of an innovation are visible to others.
This factor, as perceived by members of a social
system is positively related to its rate of

adoption.
3

The two characteristics of ‘compatibility' and 'camlexity' relate
directly to the first and fourth barriers highlighted in Gross et al's
research. Four further points can be made about Rogers' characteristics.

The first concerns the characteristic 'relative advantage'. Researchers

5 6 indicate that the

such as Wilkening4, Sutherland™ and Bertrand
relative advantage of a new idea may be emphasised by a crisis situation
so leading to an increase in the rate of adoption of the innovation.

7 show that decisive events may work in the cpposite

Other studies
direction retarding the rate of adoption. However it has been noted
that as soon as the crisis is over members of a social system react

in such a way as to make up for the time lost. Rogers and Shoemaker
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highlight also a number of sub-dimensions important in the
cansideration of relative advantage; these include the degree of
ecanamic profitability, low initial cost, lower perceived risk, a
decrease in discomfort, a saving in time and money, and the immediacy

of the rewards.

The second point locks at the feature of ‘camplexity'. Whilst arriving
at the generalisation given earlier, Rogers and Shoemaker accept that
the research evidence is far from. conclusive on this issue.

The third deals with the factor of 'trialability'. There is evidence’
to suggest that early adopters perceive trialability as more important
than later adopters. Laggards (very late adopters) move from the
initial trial to full scale use more rapidly than do innovators

(the first to adopt) and early adopters (the next category to adopt
after innovators)lo. Whereas the more innovative individuals
(innovativeness is defined by Rogers and Shoemaker as 'the degree to
which an individual is relatiwvely earlier in adopting new ideas than

11

other members of his system.'™™) have no precedent to follow at the

time they adopt, later adopters are surrounded by peers who have
already adopted the innovation; such peers therefore act as a guide
or demonstrators through their experience so that 'trialing’'

becares much less significant for later adopters.

The fourth point concerns the changing perceptions of receivers to
the various attributes of an innovation over the adoption process.

Fram the limited amount of research conducted in this area it would
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appear that perceptions alter during the period of diffusion in part

as a result of changes in the 'meaning' of an innovation and the ‘'use’
to which an innovation is being put. Rogers and Shoemaker postulate
that such changes during the adoption process result in different
perceptions b:eing held by early and late adopters. Further, different
attributes of an innovation are perceived by the receivers with
differing degrees of importance depending upcn the stage thé receiver
is at in the innovation-decision process.l2 At the knowledge stage

" the innovation's camplexity and compatibility should be more important;
at the persuasion stage the innovation's relative advantage and

cbservability; and at the decision stage the innovation's trialability

should feature more prominently.

Elsewhere Rogers and Eichholz list a number of pertinent questions
requiring further research. These are listed below :
l. Does a given innovation cause a certain form of
rejection, or are all forms of rejection common
to all innovation?
2. What happens when a series of many innovations are
available in a short period of time? Are they
adopted as a cluster, Is such a cluster or complex

of innovations adopted more quickly or slowly than

single innovations?
13

These questions concentrate particularly on the individuality of
innovations and the effect of one innovation upon another especially
where a number are available together within a short period of time.
Later in this section we shall see how Bolam takes the discussion
further describing the way in which innovations not only compete °

with each other but also become planned antecedents for other more
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highly valued innovations. Rogers and Shoemaker, -noting the
general lack of research interest in this area, conclude that such
neglect reflects an 'implicit and certainly false assumption...
that the adoption, and the consequences of an innovation, are

14 The same

campletely independent of all other innovations.'
authors negate any such assumption, a view based on research already
conducted into the perception of receivers to a new idea in terms of
its campatibility with previouslyadopted ones and the relationship
between the eventual outcare of an innovation and others being tried
at the same time. Thus Rogers and Shoemaker urge researchers to
become more realistic, to examine in more detail 'bundles' or

'packages' of innovations rather than individual ones as if the latter

exist as discreet units for analyis.

The idea of innovation cawplexity, a factor raised by Rogers and
Shoemaker, can be related to the issue of the 'language of cammmication'
used by the various project development teams. MacDonald and Wa].ker]'5
argue that a central team which is working closely together and with a
group of teachers trying out the project's ideas inevitably builds up
an 'in-group or words and phrases'; because these words and phrases
become familiar .to this group they do not necessarily present problems
during the initial stages of a project's development but difficulties
may arise later as the project undergoes wider diffusion. Philip

16

Jackson's work™ ™ shows how cautious a project team must be in choosing

the correct language for comumicaticon. His research highlights the
simplicity of teachers' language both in the use of technical terms

and in its level of conceptual camplexity. Thus MacDonald and
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Ruddock conclude :

This has implications for a curriculum project which

aims at development through teacher understanding and

which does not give careful thought to the uses and

effects of its language of communication.

17

A project's 'language of cammmnication' also affects other sections
of the education commmnity in addition to teachers. For example,
headteachers and various local authority personnel engaged in the
administration of education take important decisions about curriculum
innovations. In the light of MacDonald and Ruddock's comment that
no standardised method of describing curriculum projects as yet

exists, this makes decision making in this area particularly

hazardous.

So far we have highlighted the importance of appropriate carmmunication.

19 argue that 'cammmication

However writers like MacDonald and Walker
prablems' often became red herrings in discussions where the basic
malaise may well be with the receiver who prefers not to hear about

a particular innovation; one remedy suggested for the latter is to
change the image of a project so that the receiver sees it in a more
appealing light. This brings us to MacDonald and Walker's main thesis :
they propose that as a result of discrepancies between a project's

own educational convictions and the convictions of 'others' outside,
which include teachers cn the one hand and academic critics on the other,
projects engage in a process of 'image manipulations' where each group
receives a picture of the project more in tune with their particular
convictions. Thus the reason why different groups receive different

messages (or images) caoncerning a particular project is not essentially
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one of bad cammmication where the central message is being
misinterpretted by. each group but rather is a result of policy by a
project team to meet the various diverse expectations of different
groups; a strategy of negotiation which allows the project to be
seen in an acceptable light by all interested groups. MacDonald and
Walker's thesis is well supported by Shipman in his analysis of the
Kg;ele Integrated Studies Project19 where he describes the process of
bargaining, negotiation and horse-trading which went on during the
trié.l stage. One further coamment appeé.rs important here and concerns
the amount of flexibility project teams are allowed or decide to allow
so that the various views camning fram outside the team can be taken
into account. It needs to be recognised that such flexibility
reduces the degree of standardisation of the message received; as
MacDonald and Walker's work suggested it is the intrinsic differences
between receivers which is the determining factor in a project's

endeavours to sell its products.

Farlier in the discussion?® 'trialability’ (the degree to which an
innovation may be experimented with on a limited basis) was isolated
as one factor leading toward a faster rate of adoption. Work by

21 shows that 'temporary systc-'m\s'22 exhibit this feature of

Miles
'trialability'. After examining three case studies concerned with
‘temporary systems Miles concludes that such systems can accomplish
fundamental change. As a result it is proposed that if an innovation
lends itself to the establishment within the school setting of a
temporary system, with the result that other characteristics such as

'lower risk involvement for teachers' are evolved, the process of
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immovation will become more effective.

In a review of nurerous studies, Miles23 concludes that as far as the

imovation itself is concerned educational innovations are almost
always never installed on their merits; other factors including the
characteristics of the local system, of the innovating person or group,
and of other relevant groups often outweigh the impact of what the
immovation is. However he does suggest that same properties of the
innovation itself play a part in affecting its adoption and continued
use. He lists five main properties which are: (i) cost; (2)
technological factors; (3) associated materials; (4) implementation
supports; and (5) innovation/system congruence. Research into the
first of these suggests that if large amounts of money, energy or

time are required by the adopting person or group, the innovation's
progress will be slow. However if the innovation is 'divisible'24
the acbstacle of cost becomes less important. Research pertinant to
the second category listed indi.cates that in the adoption of technol-
ogical innovations features such as cost, feasibility, ease of
availability for efficient use, and convenience of use, have a large
influence at the user level on diffusion rates. Miles concludes

that the third factor of 'associated materials' supports the diffusicn
of educational innovations to a considerable extent if the n*atei‘ials
are camprehensive and-desig'ned as coamplete wnits, as in the case of
the Physical Science Study Cammittee's work. The fourth area,
'implementation supports', highlights the difficulties teachers can
encounter in attempting to implement an innovation; such difficulties

can cause an effective barrier to adcption and continued use. Whilst
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the 'camplexity' of an innovation appears to have no effect on
diffusion rat;.eszs, Miles argues that innovations which are difficult
to operationalisg (those requiring extra administrative energy,
proving disruptive to the local system, or found to be puzzling or
threatening in a technical sense) will diffuse more slowly. The
fifth property, 'innovation/system caongruence', follows directly as a
consequence of the conclusions reached with regard to the last
category, and bears a close resemblance to Rogers' characteristic of
'compatibility'. In addition to the five properties outlined, Miles
makes two further dbservations regarding the characteristics of an
innovation. The first is that substantial structural innovations,
for example those necessitating changes in the teachers' role diffuse
at a much slower rate than technologically based ones; and the segond
is that innovations which are perceived as threats rather than
additions to existing practice are much less likely to be accepted.

In Bolam's analysis26 of those factors which are important to the
success of an innovation he includes characteristics such as relative
advantage and campatibility (re-named 'feasibility') outlined earlier
in Rogers' work but also goes on to discuss the importance of the
'campetitive strength' of an innovation in its struggle against other
innovations and activities competing for scarce resources. The
emphasis given in Bolam's analysis is clearly toward the relationship
of the innovation to the 'organisational setting' campared with Rogers
who concentrates more on individual values, ideas and needs. In this
respect Bolam's work shows a similarity to that of Gross et al. Three

other issues raised by Bolam and not covered in quite the same way by
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writers discussed so far include: (1) the 'magnitude' of an

innovation (this involves the scale of the change to be undertaken,

7

the degree of change and its trialability/divisibility®’) ; (2)

its 'adaptability' and (3) its 'gatewayability'. ~The last two factors
in particular require a further elaboration. Bolam argues that
'adapability' is rarely menticned as a factor in the literature and

28the

notes that while development agencies may deplore such a process
user on the other hand may see it as one of the chief strengths of a
particular imnovation. As the same author points out it is when cne
has to decide whether an adaption is still sufficiently like the
innovation to be called the same innovation that praoblems arise.

Bolam argues that 'gatewayability' becames important when innovations
are valued for their ability to create opportunities for the intro-
duction of other more highly valued innovations. This concept reflects
the importance of Rogers' statement concerning the need for research

to concentrate more upaon the effect of one innovation upon ancther.

Havelock, based largely upon the work of Bamettzg, makes the useful
distinction between intrinsic and extrinsic characteristics of

knowledge and innovations3o. It is under the heading of intrinsic
factors particularly that he provides further information for discussion.
In this category he includes the characteristics of 'scientific status'
and 'value loading'. In comnection with the first of these, Havelock
suggests that despite the importance of such attributes as reliability,
validity, generality, and internal consistency to scientists in

assessing the scientific status of knowledge, the literature contains

few attempts to assess the impact of this factor on diffusion or
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utilization. Factors which appear to over-shadow scientific status
include the educaticnal background of the receiver and the perceived
credibility of the information source. The second property of 'value
loading' is important in that it makes information more acceptable to
some groups (for example their own peers with similar values) but at the
same time less so with those who hold opposite views. Earlier in

31 it was

this section in a discussion of MacDonald and Walker's work
proposed that different groups holding different values can affect

the policy and resulting strategies adopted by a project team.

2. Factors attributable to individual users and the user system

Writers analysing innovation from the user perspective tend to take

one of two approaches; same place emphasis upon users as individuals
whilst others are concerned with the wider user system within which
individuals work. Growing interest in the second of these two approaches
has browght with it a need to understand how the various parts of the
user system interact with each other; this has led to moves for the

applicaticn of systems ":heory32 to the field of education.

Hoyle after reviewing the potential uses of systems theory in the social
sciences in general and the field of administration in particular,
suggests that it has three main uses. These are outlined below :

First, it can integrate into one theoretical framework
data from the behavioural sciences and thus lead towards
a unified theory of human behaviour,.....and it can
integrate this data further with data from the natural
sciences to reveal patterns of organisation common to all
phenomena. .......the second use is to utilise general
systems theory as a model in order to bring order to the
data of the behavioural sciences and to reveal the
crucial relationships in a concrete situation. ......
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there is no doubt about the value of general systems
theory as a model for an organisation and its environ-
ment....The third use of the general systems theory
lies in its power to generate hypotheses which could
not otherwise have been generated by a more limited
theory. 33

Fx;(glest:on34 provides similar cament, remarking that the 'ordering

of data' is a key contribution of the systems approach; a contribution
which helps the development of three processes (1) categorisation,

(2) conceptualisation, and (3) theory construction. Bolam, dealing
more specifically with educaticnal change, places great importance
upon the 'organisational setting' of the school; such an emphasis
leads him towards the application of general organisation theory

to educational organisations such as the school. Within this area

he believes there is a certain amount of concensus about the value

of general systems theory (his caments largely mirror those of Hoyle).

Systems theory may be crudely divided into the two categories of
'open' and 'closed'35. Katz and Kahn36 examine some of the
consequences of viewing organisations as open and closed systems.
They conclude that traditional organisational theorists have tended
to view the social organisation as a 'closed system' ; this tendency
has led to a disregard of differing organisational enviromments and
also to anover concentration of the functioning of the internal
organisation. The 'open' system on the other hand, through its
feedback principle, can take account of changes in the surrounding
environment, so allowing for a more realistic means of development
campared with the closed system. As a result many writers,

particularly in education, favour cpen systems theory. Thus Griffiths37
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uses cpen systems theory in his search for a theory of administrative
change; he considers administration as an open sub-system, the
organisation as the system and the environment as the supra-system.
In this Griffiths produces a model out of which he is able to

canstruct a number of propositions about organisational change.

Silverman presents an alte-rnativev view to the use of systems theory
when examining organisations. Whereas systems theory stresses 'the
way J.n which the action of the parts is structured by the system's
need for stability and goal-consensus, and emphasises the processes
of integration and adaptation' 38an alternative might be to analyse
organisations 'in temms of the different ends of their members and

of their capacity to impose these ends cn others....an analysis in
terms of power and authority' .39 He suggests that these two
approaches can be seen as opposite sides of the same coin. Systems
theory can be seen in terms of 'society makes man' and action theory
(the alternative) as 'man makes society'. Silverman argues that
systems theory limits itself unnecessarily by playing down the
political andstatus concerns of those involved and implying that both
goals and actions are to a large extent conditiconed by the problems
of the organisation and the role-expectations defined by the formal
structure. One could also arcue that in its extreme form the
altermative approach which locks at the action of members within an
organisation is too limited because it fails to recognise the possibility
of shared values. Consequently Sj;lveman proposes that when analysing
interaction cne must remember that there is a 'plurality of action

systems available to the individual' such that any one may be taken
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as the particular frame of reference for a certain action.

Sare authors when comparing systems and action theory treat them

40 is one such example. He begins by

as camplementary; Cohen
distinguishing between an 'holistic' approach (this seeks to explain
the action of parts of a system in terms of the nature of the whole)

and an 'atamistic approach' (this views the system as an outcome of

the action of the parts), and goes on to argue that they are alternative
ways of analysing the same prcblem, that of social order. Other
write.rs41 contend that action and systems explanations offer
conflicting rather than camplementary frames of reference because they

deal with different types of problems.

Bolam argues that in the field of educaticnal change systems theory
and acticn theory can be brought together through the use of 'cpen
systems theory'. He highlights three aspects of an open system for
educational change: (1) the change agent (2) the innovation

(3) the user (which all constitute dimension 1 of his conceptual
framework for studying educational change). 1In this way, he says, a
model can be constructed which takes account of 'the way in which
individuals and groups within the systems construct their own
phenamenological worlds and thus affect all aspects of the organ-

isation, including its innovation activities' .42

However not all writers accept that cpen systems theory is as
satisfactory as Bolam suggests. Jac:kson43 notes that there are many

variations of open systems theory. Same place considerable emphasis
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on the way the envircnment and the actor can influence the system.
These run the risk of destroying the notion of system which has
'integration’ and shared values as its central thesis. Others place
less emphasis upan the envirorment and the actor and their ability
to affect the system. These maintain the integrity of the system

but fail to answer the central criticisms of systems theory.

Crane44 notés the attempts made by same writers to develop a general
organisational theory of educational innovation but still argues that’
there has been a noticeable neglect of both systems theory and
organisation theory in much of the literature concemed with educational
innovation. He acknowledges the emphasis by people like Miles and
Griffiths in Innovation in Education45 upon organisaticnal theory but

argues that even they give little mention of temms such as bureaucracy
and names like Taloott Parson,Blau, or Webster. However Crane points
to the . work of Carlson & Gallagher46, and 'Ihcmpscm47 as an
indication that greater attention might start to be paid to the
organisational context of the dynamics of educaticnal innovation.

Mohr?® agrees with Crane that there is a lack of work dealing with
the organisaticnal correlates of innovation, not only in education
but also in the more general literature. The research which has
been conducted 'consists of scattered projects representing different
disciplines, motivated by different cansiderations, and employing

a heterogenous selection of independent variables' .49 Findings
resulting fram such work have not been sufficient to generate one

unified theory but rather carbine to form 'a series of suggestions,
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or an agglameration of operational hypotheses upon which one must
attempt to impose scme common conceptual dimensions before theory

0 Mohr states that many studies of

building can be undertaken.'
innovation have concentrated upon individuals rather than organisations.
He concludes however that individuals may well have a valuable role

to play in the adoption of innovations (see Burns & Stalker51, Mytintersz,
Eisenstadt53 and Blau54) . Mohr argues that 'the same factors that seem
to cause farmers and doctors to innovate for themselves might also

cause executives to innovate, or at least try to innovate, for their

organisations. 53

The remainder of this section, which examines in more detail those
factors affecting the degree of implementation of innovations, falls
oconveniently into two parts; the first concentrates on the factors
writers attribute more to individuals' characteristics and the second

includes those based upon a wider organisational perspective.

(1) Factors Emphasising Individual Characteristics

Rogers and Shoemaker provide a considerable amount of information
about how individuals within a social system adopt an innovation.
Adoption is defined as 'a decisiontomake full use of a new idea

as the best ocourse of action available."‘56 Therefore 'adopters'

can be interpreted as those individuals who take such a decision.
Thus the tem 'adopter' could include both teachers who decide to
try an appropriate innovation and policy-makers at the local level
who may decide to finance a particular project in a number of schools
in their area. Therefore in dealinag with Rogers and Shoemaker's
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findings it should be remembered that the term 'adopter' irmplies

more than just the 'user' category as exemplified by the classroom
| teacher.
In an earlier section57 the discussion dwelt upon the importance of
the adopter's 'perceived impressions' of an innovation; this represents
but one of the findings arising out of Rogers and Shoemaker's work.
They isolated also five main categories of 'adcpters'; these were based
on the criterion of 'innovativeness' ('the degree to which an individual
is relatively earlier in adopting new ideas than the other menbers in
his systen , where 'relatively earlier' means 'in terms of actual time
of adoption, rather than whether the individual perceives he adopted the

58) . The five

innovation relatively earlier than others in his system'’
catergories range fram 'innovators' (the first 2.5 per cent of the
individuals to adopt) to 'laggards' (the last 16 per cent of the

individuals to adopt).

Rogers and Shoemaker state that there have been very few adequate
investigations which examine the values of each of these adopter
cateqgories; as a result they have attempted to provide data by
abstracting details fram a variety of studies which do not as such

deal specifically with the value differences of the different adooter
categories. The ocutcome is a list of daminant characteristics for

each adopter category. Taken in order the innovators (category 1) are
highly 'venturesome'; early adooters (category 2) 'respectable'; the
early majority (category 3) 'deliberate'; the late majority (category 4)
‘skeptical’; and the laggards (category 5) 'traditional'. Obviously
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such limited descriptions mean very little without further amplific-

ation.

The characterisitic of 'mtgmess' entails an eagemess to

try new ideas; this takes innovations out of the local circle of peers
into more cosmopolitan social relationships. Commmnication patterns and
friendships among a clique of innovators are common even over large
geographical distances. But perhaps the most important feature of
innovators is their desire for 'tﬁe hazardous, the rash, the daring and
the risky'. In the light of this it is not surprising that this growp
must be willing to accept occasional setbacks when an innovation proves
wsuccessful. To carbat such 'failures' innovators usually have access
to finances whereby possible losses can be absorbed. Also innovators
can both understand and apply complex technical knowledge to better
advantage. Rogers' second category of adepters, 'early adopters' are a
more integrated part of the local social system, often called 'localites'.
More than any other category this grouwp has the greatest degree of
'opinion leadership' (defined by Rogers and Showmaker as "the degree to
which an individual is able to informally influence other individuals'

9,

attitudes or overt behaviour in a desired way with relative frequency'
In addition to potential adopters checking out an innovation with such
opinion leaders,. 'change agents' (defined by Rogers and Shoemak'er as
'a professional who influences innovation-decisions in a direction deemed
desirable by a change agency' 60) often use opinion leaders to assist
with thelr strategies for diffusion and planned change. FHolding a
position which is seen by their peers as not tco extreme (campared to

the 'innovators' group) early adopters serve as a 'role model' for
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many other members in the social system. The third group, 'the

early majority' who adopt new ideas just before the average member ofl

a social system hold a position between the early and the relatively
late adopters which makes them an important link in the diffusion
process. ‘The fourth category, ‘'the later majority', approach innovation
with particular caution. System nomms must favour a particular
innovation before this group adoot; pressure of peers is vital for
adoption to occur. The final grouwp to adopt, 'the laggards', are the
most localite in outlock with many showing near isolate qualities. This
group prefer to use past experience for reference rather than innovators
or change agents both of whom are treated with as great a suspicion as
the innovation itself. Their effect on the innovation-decision process

is to slow the process down.

In a further analysis Rogers and Shoemaker have isolated a number

of independent variables relating to 'innovativeness'. This has allowed
them to propose further generalisations about the various adopter
categories. These generalisations fall under three headings: (1) soc.io-
econamic status; (2) perscnality variables; and (3) commmnication
behaviour. The generalisations offered by Rogers and Shoemaker show
that within the first category, although age is not a distinguishing
criterion the earlier adopters are more educated, have a higher social
status, have a greater degree of uoward social mobility, have larger
sized units (for example farms), are more likely to have a commercial
econamic orientation and have more specialised operations than later
adopters. Personality variables seem to have received less attention

in the literature, possibly Rogers argues, because of the difficulty
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of measuring these dimensions in field interviews. However early
adopters are associated with qualities such as: greater erpathy

(the ability to project oneself into the role of another); less
dogmatism; a greater ability to deal with abstractions; greaﬁer
rationality; a more favourable attitude to change, risk, education
and science; less fatalistic; a higher level of achieverent
motivation; and higher aspirations (i.e. for education, occupations
and the like). In the third category of cammmication behaviour
earlier adopters are believed to have the following characteristics:
greater social participation; they are more highly integrated with
the social system; more cosmopolitan; more change agent contact;
more exposure to mass media commnication channels; greater exposure
to interperscnal commmnication channels; seek information more about
innovations; greater knowledge of innovations; a higher degree of
opinion leadership; and more likely to belong to systems with
modern rather than traditional nomms than later adopters. Figure

3.1 which indicates how the various independent variables are related
to 'innovativeness', shows that most of the variables are positively
related. A feature clearly highlighted is the concentration of the
characteristic 'opinion leadership' in the early adopter category; a
relationship discussed earlier in this section. Evidence also suggests
that the degree to which 'innovativeness' and 'opinion leadership'
are related depends on the nomms of the system; in a modern system
opinion leaders are more likely to be innovators than in traditiocnal

anes.

In conclusion Rogers and Shoemaker state that such differences

AJ

existing between adopter categories might be valusbly used by change
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FIGURE 3.1 Abstraction Of General Direction Of
Relationship Of Independent Variables
With Innovativeness
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st variables, such as social status, cosmopaliteness, and the like, are positively
related with innovativeness, However, a few variables, such as dogmatism and
fatalism, ara negatwe.y related, and opinion feadership seems greatest for early
aaopters, at least in most systems.

Source : Rogers, E.M., Shoemaker, F.F., Communication Of

Innovations, The Free Press, New York, 1971, p.190.
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agents when they select appropriate strategies of chance. In a
later section of this review such strategies will be discussed in

more Cetail.

Carlson61 in an American study of the diffusion of modern math

highlights many of the generalisations arising out of Rogers and
Shoemaker's work; he deals with the general characteristics of the
adopter categories and considers in defail the question of opinion
leadership. Carlson traced the adoption of a particular innovation
(modem math) as it was taken up by school superintendents in
Allegheny County. This study therefore does not equate 'adcpter’
with the ultimate user, the teacher, but rather écxzcentrétes upon

the decision making process occuring prior to teacher involvement
where the policy makers at district level decide whether an innovation
shall be tried or not. Carlson discovered that the first school
superintendent to adopt (i.e. belonging to category 1 =~ 'innovators')
was an isolate having no interpersonal comunication links with other
swperintendents in the County. Earlier it was established that
innovators are cosmopolitans so that relationships with a local circle
of peers is not a strong feature of this grouwing. Also in agreement
with the general findings of Rogers and Shoemaker, Carlson's sample
showed a concentration of cpinion leadership in categories two and
three. Carlson's work went on to show thaﬁ opinion leadership is
associated with a small nurber of pecple who form a clique of informal
friendship grouping; it is this clique which plays a central role in
the diffusion of the innovation. Carlson discovered that as soon as
the clique adcpted, especially the opinion leaders within it, the rate
of adoption began to rise rapidly in the owverall system. Cammenting
upon the role of opinion leaders, Rogers and Shoemaker suggest that



73

Carlson's study typifies the cammnication behaviour of opinicn
leaders. House, in a discussion of Carlson's s’cudy62 particularly
emphasises the role of the central friendship group and its importance
in dissemination. He notes that the innovation of modem math did

not diffuse until it reached the central friendship grouping.

Carlsen not only concerned himself with the friendship pattern of the
school superintendents but also tock a broader perspective, analysing
the superintendents general position in the social structure. This,

as he adknowledged can be measured in many ways; he concermed himself
particularly with 'social network involvement' and 'status'. The
former, with its emphasis upon involvement was assessed in three ways:
first by finding out how the superintendents rated as friendship

choices (this relates directly to the friendship patterns House caments
on); second by asking each superintendent for his perception of the
amount of his interaction with other superintendents, as campared with
that of his colleagues; and third by using a measure to evaluate the
accuracy of each superintendent's perceived degree of inwolvemt. As
the results discussed earlier indicate members who rate highly on the
nurnber of friendship choices (i.e. members of the friendship clique)
were among the early adopters. When all three measures were ccmbined
to give an overall score for 'social network involvement', those
scoring high in all three sections, and so receiving the highest overall
scores were also found to be the people adopting the innovation first;
quite simply 'social network involvement' was discovered to be directly
related to the rate of adoption of modern math. Status, a second

indicator of position in the social structure, also had a three-point
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rating system based on education, professionalism (measured

by means of the superintendents' judgements of each other) and
prestige (measured indirectly using the superintendent's salary
as the criterion). Again the data revealed a direct relationship
between a superintendent's position in the status structure and
his rate of adoption of modern math. Thus Carlson's study falls
in line with Rogers and Shoemaker's generalisations that (1)
earlier adopters have higher social status63 than later adopters;
(2) earlier adopters have more social participation than later
adopters; and (3) earlier adopters are @m highly inteqgrated

with the social system than later adopters.

House64 (locking more specifically at the question of opinion leader-
ship) contrasts Carlson's findings fram Allegheny County, (largely an
urbanised area) with the adoption rates of school superintendents
located in a rural area of West Virginia. In the latter the commmic-
ation structure was significantly different with superintendents
seeking advice fram their fellow superintendents much less frequently.
Opinion leaders in West Virginia were discovered to be drawn frcm

all status levels not just the top as in the wrban study, and rural
superintendents relied far more on state education personnel. House,
considering the diffusion data in spatial analysis terms, pictures the
diffusion pattern in the rural areas as following a regular wave
camared to the urbanised areas where there is an irreqular 'hop-
sootching' effect caused by superintendents seeking advice from those
on the same 'innovativeness' level. Concluding, House talks of the
'social hierarchy' of the urban situation where seeking advice can

be seen in tems of asking up the 'status ladder.
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Rogers and Shoemaker emphasise the importance of human commmnications
stressing both coomunication concepts and frameworks in their analysis
" of the diffusion process. Possibly the predaminant model at the moment
for mass camunication flows is a 'multi-step flow' where receivers are
a variable number of times removed from the message origin. Katz65
arques that the opinion leader has a vital part to play within such a
communication system; it is he who must bring the growp into touch with
new ideas using whatever media are appropriate. Opinion leaders there-
fore form an important 'linking role’. Havelqck offers a typology

of linking roles. As with any classification the types are samewhat
'ideal' but the author hopes that each of the major headings represent
particular linking aspects. As table 3.1 indicates Havelock's work
covers a wide range of sources. 'I‘he typology proves useful in
positioning the ‘opinion leader' (labelled in the table as 'leader')
within a whole spectrun of linking agents. Later discussion considers
same of the other linking roles listed. While opinion leaders would
seem to show features of both consultants and conveyors it is their
'insideness' which distinguishes them from these other two groups. They
are seen by Havelock as the 'legitimators' of new ideas and practices.
As we shall see later when discussing change agents, cther writers
(such as Bolam) have rather different definitions which view change

agents as part of the user system; for example in Bolam's framework

the head of a school could be considered a change agent.

In their analysis of the general characteristics of opinion leaders,
Rogers and Shoemaker highlight most of the points already made but also
include additimnal cnes. A summary of their findings in this area
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TABLE 3.1 Knowledge Linking Roles

EBLE TYPE FUNCT I ON FIELD EXAMPLES SAMPLE REFERENCES
—
L;:V Conveyor Yo transfer knowledge Agriculture County agent Wilkening,
from producers (especially as Abraham,
(sclentists, experts, seen by others)
scholars, developers,
researchers, manufac~ Agriculture Extenslon 8rown and Deckens,
turers) to users Speclalist
(receivers, clients, Agriculture Salesman, Elllote & Couch,
consumers) Medicine retailer, drug | Andcrson,
detall man, Bauer ¢ Wortzel,
Psychology Science waod,
reporters )
Education Traln-
ers
inform=- Dissemif .
ers nators Clark ¢ Hopklns,
Demon=
strators N
Education Taacher
Gov, Pollcy Sclentlific Moulin, Schilling, .
expert Spong ler, Lelserson,
Industriael Systems
REO engineer Havelock & Benne,
B. Consultant Yo assist users in lden-|Various Hental hedlth owman , ' . Berljn,
tification of problems consultant inderman, Xgufman,
and resources, to assist ]G)a«er, o

In Vinkage to sppropriateVarious

resources; to assist In

Change agent

Lipptit, et al.,

adaptation to use: Organlzation Change agent Schein ¢ Bennls,
facili*ator, objective
observer, procass Educ.tion Change agert Watson, 3
snalyst.
Agriculture County agent Penders, -
(as he actually | Stone, -
operates much
. of the time)
Urban Exped! tor Reliff & Relssman,
Psychlatry Legal mediator | Tarshakovec,
— v ———————— —— e — —
C. Tralner To transfer by In- All Fields Teacher
stilling in the user Professor of
an undsrstanding of Practice
an entire area of [
knowledge or practice. |ggucation Tralner Clark & Hopklins,
. To effect llnkage througti€ducation Administrators | Carlson,
Pr toader power or Influence In superintendent, | Richland,
one's own group, to principal Chesler, et al.,
transfer by example of . ;s Gatekeeper '
directlon : Lewln,
Medicine Opinfon leader: Katz,

physician

Agriculture

Opinion leader:
"q00d farmer'

-
Blackrore, st als, . - .-

Wilkening & Santopolo,

4 Lommunit Oplnlon leader:
(urban informal power Angell, .
structure
€. Innovater To transfer by Initis~ Agriculture Innovator Rogers,

ting diffusion in the Demonstrator: Blackmore, et ol.,

user system, Agriculture farmer Wllkening & Santopolo,
Industry product champlonfiSchon,
industry Entreprensur ader, -

Source :

Havelock, R.G., Planning For Innovation, Center

Continued on

folliowing page

For

Utilization Of Scientific Knowledge Of The Institute
For Social Research, The University Of Michigan, Ann

Arbor, Michigan, 1969, pp. 7.4-7.4a.
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TARIE 3.1 Continued

N

Role Type Function Field Examnles Sample References
F. Defender To semsitize the user Various Defender Klain, =
to the pitfalls of Acelcul
Innawations, to mobilize [2aClculture County scent francis and Rogers..
publle opinion, public Education "Quality
selectivity, and public controller Hencley,
demand for adequate
appitcations of sclentl-
fic knowledge
¢, Knowledae« To transfer through Various Scholar:
bul lders as gatekeepling for the sclentifie
Vinkers ' knowledge storehouse and leader Inanieckl, -
thromgh defining the gosl) .
of keowledge utflization. f;‘:"" educa-
Definers of
human values
Various Futurists and Wright, .
future planners
Yo transfer thisugh industry Applled researcht Steln, N
malntenance of 8 dus! er-developer *
orfentation: sclentiflc Educatl Aoplled ch
soundness and usefulness. cation pp’ied researcht Clark ¢ Hopklins,
L — er-developer
Medicine Clinical
rcsearcher Havelack,
K
Industry R & D Manager grygman & Edgartag.
Education Res. ccordinator| Siebar,
Education Res. director Sleber, .
Education Englneer Anderson,
Educatlon Curriculum Clark,
developer )
B Practitioner To trensfer to clients Al
s Linker and consumers through
practices and services
which Incorporate the
fatest scientific knowe
ledge .
! The User os To lémk by taking Agriculture Most sdvanced Havelock & Benne, -
Linker Iinitfative on one's own farmers Rogers, .
behalf ro seek out
scleztiflc knowledge and
dertwa useful learnings
th from, L_
— e e == —— e
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provides a fitting conclusion to the topic of opinion leadership.
They state that opinion leaders, as campared with their followers (or
non-leaders) ‘have greater mass media exposure, more cosmopoliteness,
greater change agent contact, greater social participation, higher
social status and more innovativeness. Opinion leaders conform

more closely to a system's nomms than do their followers. When the
system's nomns favour change, opinion leaders are innovative; but
when the norms are more traditicnal leaders are not especially

i.nnovaﬁive. 166

The discussion so far has concentrated uwpcon critical factors relating
to individuals within the 'adopter category' where the latter has

been interpreted using Rogers' definition which is scmewhat wider

than the term 'user category', a category nomally relating to school
perscnnel who are more directly involved in the implementation of an
innovation. American research findings in this area have tended to
highlicht the influence of the school superintendent wpon the rate

of diffusion of innovations within a school district; such work
involves more the analysis of the effect of policy making personnel
than the analysis of the effect of heads of schools. This emphasis
within the American research literature can be explained by the fact
that the headteacher in North America does not share the same degree of
power and autonomy as heads receive in this country. However before
turning to factors which concetnrate more closely upcn headteachers >/
and the members of staff within schools several writers provide yet
more information about the effectiveness of the school superintendent in

the process of educational innovation. House argues that the migration,
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mability and career patterns of school superintendents are important
features. 'Career-bound superintendents' are those ‘who move fram
district to district carrying new ideas and innovations with them.
Although they ordinarily move only short distances within state
boundaries, their very entry into a school district unfreezes the
district social structure for a period of time thus allowing new
coalitions to form and same change to occur. It is also in the career
interests of the superintendents to pramote change in order to build

67 House emphasises the unique position of the

their reputations'.
superintendent like other chief executives in having access, unlike
teachers, to outside information. He therefore functions as a
‘carrier, catalyst and gatekeeper' for new innovations. Carlson's
research seriously attacks the notion held by Mort that the school
superintendent is merely a victim of the local school budget. In
fact Carlson discovered a negative correlation between finance and
adoption. Mort also suggested that the superintendent was a powerless
office holder, finding himself subordinate to the school board. Data
collected by Carlscn on the relaticnship between social structure
variables and adoption parallels similar findings in agriculture and
medicine. Thus Carlson argues it is likely that superintendents are
like farmers and physicians in not finding themselves subordinate to

their organisational structures.

Turning now to an examination of factors associated with school
persamel, we begin by locking at the role of the headteacher. In an
article based upon their experiences in developing and diffusing the

Humanities Curriculum Project in this country, MacDonald and Ruddock68



80

observe that the head is a key figure in curriculum innovaticn:
curriculum developers require nct only his goodwill but also his
understanding. His task is to make the appropria{:e choices in temms
of staff , material resources and organisation, and in addition be
sensitive to the tensions that invariably arise during the process
of innovation; such sensitivity should show itself actively in the
provision of support which does not involve too much daminance by
the head. The writers stress that the project team itself must
accept their particular responsibility which is to help the head
make the most effective decisions by providing him with any relevant
details about the project; these may include the amount of support
the project itself can provide. But perhaps a more important part
of a project's strategy is the 'realisation' of the important role of

the head within the school.

MacDonald and Ruddock, recognise that the headteacher is a kéy figure
within the innovation process, emphasising his managerial function
within the organisation of the school. This is reflected by other

70, Dickinson71 , and Walton72.

writers such as Hcyle69, Gross et al
It seems inevitable that the head's role will be seen by many in this
light as more writers begin to concentrate upon the organisational
aspects of the school. Discussion of this topic along with other
organisaticnal factors relating to the user system are to be found

in the following section.

However, whilst accepting the increasing tendency of the literature
to highlight the organisational role of the headteacher, other



81

references concerning the effectiveness of the head in curriculum
innovaticn have been made. Shipman, in his evaluation of the Keele
Integrated Studies Project (K.I.S.P.)73 also locks at the effect of
heads together with other 'high-level manpower' when they participate
more closely with classroam teachers during the trial period of a
project. In the Shipman study the data showed that the involvement
of heads, deputies and heads of departments working within teams- of
teachers, caused a negative, zero and positive effect respectively
upan the iﬁpact of the project. Shipman concludes that the tendency
for heads to reduce the impact of an innovation like K.I.S.P. seems
to be positively correlated with a general desire by same enthusiastic
heads to pressgang uncammitted staff into trying out the project's
materials. Thus over enthusiastic heads tended to exert a detrimental
effect upon the innovation's progress. However even where staff
themselves were enthusiastic a head's participation in a team was
still found to exert a negative effect; teachers argued that it was
difficult to take the initiative when the head was present.

Writers generally support the assertion that the headteacher is a key

figure in the process of curriculum innovation74. Dickinson is cne

such example. In a study locking particularly at the role of the head
as an innovator within one school district in the North of England,
he concludes that heads often judged the 'success' of an innovation
in terms of whether it had been 'introduced' into the school or not.
All headteachers spoke of all the innovations as highly
successful, indeed, in one sense, successful introduction
of the innovation was frequently seen as a measure of

success of the innovation itself, and success in these

terms appeared to be a major goal of the school..... "
75
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Tuming more specifically to the general teaching staff within a
school, Shipman in his evaluation of K.I.S.P., concludes that the
demands made by a project can force teachers into using up a consider-
able amount of time and energy. Not only did the Keele project provide
its own particular demands involving teachers in the use of new skills
but it also increased the strain on teachers because of their very
involvement in 'an innovation'. Shipman concludes that 'the part had
to be léarnt, then played uncer public scrutiny.* 76 Innovating
teachers often found themselves visited by various outside persomnel
including project directors, co-ordinators, H.M.I.s, local authority
Advisers/Inspectors and researchers engaged in evaluation. One
example of the extra time and energy 'put in' by téachers arose
because of the need for team meetings in individual schools and other
meetings and conferences where teachers fram the various schools
involved would meet together. In same schools meetings were held
within timetabled hours but in most they were arranged at break times
or after school. Shipman outlines the varius difficulties involved in
arranging meetings: these included the problem of timetabling so that
all staff could be free at the same time for a meeting; the absence
of teachers' centres for more general meetings; and the fact that

' teachers seemed unwilling or umable to spare the time' 77 resulting
in a poor attendence at sare meetings. Shipman suggests that teachers
were more concerned with the immediate problems of the classroam;
problems of discipline and standards, so that the main ideas behind
the project ' (the) principles of integration, the niceties of team
teaching, and the camnitment to feed back experiences to the project

8

were often ignored.'’° It is argued that this failure to supply feed-
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back information prevented a more active involvement of teachers in the
project's development. Shipman makes the following conclusion as to the
reasons for feed-back failure.

Again it seemed to be the effort required in providing

feedback combined with reluctance to publicize problems

that stopped this active participation. 79

The difficulties over feedback were partly caused by the

private nature of conventional classroom teaching that
makes teachers reluctant to expose their problems to the

public. 80

Many of the factors reported here arising from Shipman's evaluation

have also been made by other writers commenting upon other curriculum
projects. MacDonald and Ruddock in discussing the Humanities Curriculum
Project (H.C.P.) emphasise the particular demands made by this project
in terms of new skills to be learnt. They talk of the un-learning of
existing teaching habits, a task which can all too often lead to
diffidence in the early stages. These writers also stress the importance
of sufficient time being made available to enable teachers to became
familiar with new teaching methods; they make the following cbservation.

In practice teachers generally are so concerned with
system maintenance that their energy is spent in
running to keep up with the status quo. Innovation
needs time: time for teachers to familiarise them-
selves with any new teaching materials time to reflect

individually and with colleagues on new experiences.
81

Browmn in an art:icle82 discussing the impact of the Scottish Integrated
Science course upon secondary schools, argues similarly emphasising
that 'time (should be) set aside in the timetable for teachers to
discuss with each other and to demonstrate the material that is to be

used. 83
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In ancther publicaticn84, MacDconald (again reflecting upon H.C.P.)

isolates other critical factors relating to teachers. In addition
to the increase in work-load he includes three other factors:

first, the undermining of confidence and campetence which initially
occurs (referred to as the 'negative Hawthorme effect' by Ruben);
secand, the fact that teachers appear to becare unpopular with their
colleagues who becare suspiciocus of the innovators' motivations,
resent the usually favourable allocation of resources innovating
teachers receive and also feel threatened by the innovating ideas;
and third the possible career risk to innovating teachers particularly
if the innovation departs fram a specialised subject structure (for
example K.I.S.R, Man-A Course of Study, the Scottish Integrated
Science Project and H.C.P.) on which pramotion is normally based,
embodies values alien to the organisation or involves teachers
extensively with pupils of limited ability.

Ancther factor arising out of Shipman's evaluation was the effect of
‘critical but involved teachers' in often producing more lasting
effects within their schools. Shipman concludes that the failures were
in those schools which either welcomed innovation or just accepted it
rather than using it as an opportunity 'to work at creating change.'
Gross et al more or less make the same point arguing that initial
enthusiasm is not a sufficient pre-requisite for an innovation's
successful implementation; the process is much more camplex with
barriers to implementation presenting a constant challenge. However
it should be noted that several stuc:'lies85 highlight the importance of

certain antecedent conditions for an innovation's success. One such
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antecedent is the degree to which organisaticnal members have already
worked within an atmosphere of innovation and general change, with
the data indicating that the greater the past history of change,

the greater the chance the innovation will be implemented.

Shipman also mentions the effect of staff turnover upon an innovation's
progress in the trial stages. Although sewveral schools participating
in K.I.S.P. suffered through loss of teachers. (in cne school all seven
of the team who joined in 1969 had left by 1972) with the possible
consequence of failure to complete the tfial period or failure to
effect change in the anticipated direction, the result was not all

loss. As Shipman points out, several of these teachers began integrated
studies courses in their new schools so assisting the process of

8 1na follow-up study of the Schools Council Primary

diffusion. Smith
Science Project discovered that 'teacher emigration' had severely
affected five of the original eight schools. He concludes that the
migraticn of those teachers who had played an active role in the trial
period (referred to by their colleagues as 'the real activists') could
be responsible for the resulting decrease in teachers pursuing primary
science in the post-trial period. However Smith also argues that
because the original pool of 'activists' was small, the development
of primary science in the geographical area studied, was particularly
vulnerable to teacher migration. Like Shipman, Smith discovered that
teacher movement had led to the diffusion of the innovation within new

schools.

In 1973 the Curriculum Diffusion Research Project87 conducted a



questionnaire survey of science teachers to examine same of the
variables influencing the dissemination and adoption of new curriculum
projects (in this particular case, science innovations). The data
showed a number of intersting features. First high adcption was
found to be positively correlated with teacher apvointment level
(1.e. the 'high adoption group' contained more heads of departments
| than assistant teachers). Second, a curvilinear relationship was
identified with the number of years of teaching experience sqch that
teachers at the beginning and end of their careers were associated
with lower adoption scores. Third, high adoption was negatively
associated with initial professicnal training so that there were
fewer teachers with a degree in the high adopter category. However

88 warns that ‘'generalizations

Nicodemus in his analysis of the data
fram these simple associations are.....difficult to draw because of

the complex inter-relations between the abowve data with school
selectivity coupled with subject specialism.' 8 In a detailed
discussion of these two factors (school selectivity and subject
specialism) Nicodemus reports that the former was discovered to be
related both to the relevance of the projects for the ability range

of pupils and to the characteristics of teachers found in the different
types of schoolé. These results not ocnly highlight the possible
importance of certain teacher characteristics, such as appointment level,
nunber of years experience and subject specialsim, but also suggest

that different types of schools with varying aims react in different
ways to educaticnal innovations; the latter fomms a fitting intro-
duction to the following section which examines those factors

emphasising the organisational characteristics of the user-system.
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The work of Pander and Doyle85

also highlights the important role

of the classroam teacher in the process of curriculum implementation.
They conclude that 'curriculum implementation is determined in large
measure by teacher reaction to change proposals and by the ways
teachers use innovations in the classroam.’ %0 They add that 'user
reaction derives from the Qestnictive ecology of the classroam, an
ecological system whose characteristics are set essentially by the
often conflicting tasks of managing and instructing relatively large
grous of non-volunteer students during comparatively long periods

91

of time.' The authors cansider that cne way teachers respend to

this situation is to be sceptical about changes in their routine, and
so teachers tend to examine change proposals in terms of how 'practical’
they would be. Change proposals viewed as 'practical' are those which
teachers will try to incorporate into their classroom procedures ‘
whereas those which are viewed as impractical 'have little chance of
being tried unless control mechanisms, such as those which frequently

accampany innovation projects, make teacher decision~making superfluous.' %2

(11) Factors Emphasising Organisational Characteristics

Gross et al argue that Rogers' mode193 of why individuals do or do not
adopt innovations is of little help in understanding the innovation
process within the school setting; their reasons are outlined below.

We believe, however, that this model has little use
in explaining the success or failure of the
implementation of innovations in schools or other
types of organizations. Its lack of utility is

due to certain of its assumptions which are not
applicable to the implementation of organizational
innovations. One of its basic assumptions is that
during any of the intermediate stages between aware-
ness and use, the individual is free to decide him-

Y
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self whether the innovation shall be tried, and if tried,
whether it should be continued. If the innovation does
not interest him, he is free to reject it. If he is not
pleased with his evaluation of it, he can discontinue his -
use of the innovation. This assumption does not apply

to major educational innovations in most school situations,
for example, those in which teachers are asked to redefine
their roles by their superordinates, or in the cases where
compensatory programs for lower-class urban schools have
been designed by top administrators and teachers must carry
them out. Moreover, the adoption of a particular program
by administrators does not necessarily mean that it will

be instituted or implemented at the school level......

The Rogers model is concerned with the adoption of simple

technological innovations by individuals, and it assumes

that they can try out innovations on a small scale without

the help or support of other persons. It also assumes that

persons can undertake trials in an either/or fashion and that

short trials are sufficient to render an effective evaluation.

94

The authors go on to suggest that the current schools situation means
that many innovations can neither be tried out on such a small scale
nor implemented without the cooperation and support of fellow
colleagques. Gross et al conclude that while the model may help one
to wnderstand adoption of 'single innovations among aggregates of

individuals', it has little value in the organisaticnal setting

Gross et al raise many interesting issues. First they suggest that
teachers are not free-agents within the innovation process because
important decisions are taken elsewhere by their supercrdinates or
administrators outside the school. We have already outlined the role
of the school superintendents in the United States of America as key
personnel at the decision stage of educational innovation and pointéd
out that in this country similar pdver is found more at the headteacher
level. In the next section dealing with support agents and agencies
the various functions of perscnnel such as local authority Advisers
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will be discussed; it will be seen that the latter can play a

large part not only in assisting the innovation once it is intro-

duced but also in deciding which innovations are most appropriate

in their area. Second, Gross et al infer that although an innovation

may be introduced by administrators, in reality teachers may well not
implement it at the school level. This raises the whole question of
consultation between the various personnel involved in the innovation

process. MacDonald and Ruddock argue that the headteacher has a

central part to play here linking the ideas of the projecﬁ team with

the organisational setting of the school because his is the only v
person with a camprehensive view of the organisation. Thus he will
be the only person able to anticipate the possible effects of an
innovation upon the different sectors of the school and marshall the
resources necessary to effect implementation for that particular

95, in a discussion of the role of the head in

innovation. Hoyle
innovation concludes that innovation requires: first, positive
leadership; second, the use o;‘. persuasion rather than the issuing

of instructions; and third, the exist_;_ange of administrative
procedures which emphasise flexibility rather than bureaucratic
control. The third peoint to note from Gress et al's conclusions
concermns the view that trying out innovations is a camplex undertaking
because teachers are .1i.mited by organisatimal constraints, such as
the need for support from colleagues. If one looks at any of the
major Schools Council projects cne can find supporting evidence;
cooperation is needed not only at the school level between fellow
teachers but also between teachers and outside personnel such as

Advisers, Inspectors, and project team workers.
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It is not surprising that writers taking an organisational
perspective highlight the need for effective strategies of management.
Gross et al in their discussion of the four main ba.ra:':'.ers96 to
implementation of an innovation conclude that these present serious
management implications; such barriers demand efficient strategy

for feedback between the initiators of change and the implementers.
Also, effective handling of these barriers can c$n1y take place if
problem-solving mechanisms are in operation to deal with unanticipated
as well as anticipated difficulties. Evidently such strategies
involve both user and the user-system, and re-emphasise Stenhouse's
plea for schools to see themselves as 'research and development'

institutions, rather than the clients of research and development

agencies,

Several writers have comented on the lack of effective strategies

for curriculum imnovation. Kelly, following his work with the
Curriculum Diffusion Research Project, oconcludes that the lack of
organised strategies for dissemination within both schools and local
authorities generally is to a great extent caused by the non-specificity

of role definiticn among the key personnel involved.

Their [the schools and local authorities] institutional
responses to the curriculum development projects varied
considerably and were characterised by ad hoc activities
at the tactical level. The lack of strategic responses
appeared to result mainly from ambivalent attitudes about
the roles that L.E.A. personnel and headteachers
considered they should play in diffusion.

We were able to detect few examples of dissemination
strategies that might be more widely applied. 97
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Dickinsc:n98 makes similar commrents. In his study he discovered that

heads concentrated on successfully introducing innovations into the

school rather than the evaluation of learning outcares.

In an endeavour to improve the nmaxuagerial aspects of innovation

writers have isolated various factors which they see as crucial. For
example, Walt:on99 emphasises the importance of the time-table within

a school. He argues that the time-table can be cne of the most power-
ful constraints functioning within schools, largely because of its
unchanging nature even in the face of an innovation. while accepting
that some modifications have taken place, he argues that these have
been piecemeal. Waxwickloo believes that the aims and cbjectives of the
curriculum must be made explicit in the formal organisation of the
school, with sufficient emphasis upon 'planning' to meet these ai.ms.]‘Ol
Shipman, in his evaluation of K.I.S.P. highlights the general lack of
consultation between heads and innovating teachers, reflecting the

important role of the decision-making process existing within a school.

Locking more generally at the organisaticn, several writers emphasise
the 'organisaticnal character'102 of a school and its relationship
with the innovation. Miles uses the concept 'organisaticnal health'
to describe 'che school system's ability not only to function
effectively, but to develop and grow into a more fully fumctioning
system.* 103 He delineates criteria essential for such organisaticnal
health, including such items as: clear goals; adequate cammunication;
high morale; innovativeness; autonamwy; ochesiveness; optimum

equalisation of power; optimum use of resources; adaptiveness to
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change and adejuate procedures for resolving internal prcblems.
Hoyle, cammentinguponthe concept, shares Miles concern that 'the
netaphor of 'organisational health' creates same problems, for
example, the tendency to treat an organization like same kind of
gigantic person, and the danger of distorting reality by seeing all
schools as conforming to, or deviating from this model.' 104 However,
in spite of such problems, Hoyle concludes that such a concept at
least allows one to visualise the type of school which is likely

to be innovative.

105 in his attempt to isolate those factors which not only

Griffiths
bring change but also sustain it within the school's organisational
setting, arrives at two important conclusions. The first is that

change in organisations is assisted by the appointment of outsiders
rather than inside;:s as the chief administrators. It is argued that

they introduce change either because they do not know the system or
because they have different ideas about how it should run. The séoond
oconclusion concerns the structure of the school, and states that

change is modified by the hierarchial nature of organisations. A
hierarchial structure makes innovation from the grass roots virtually
impossible. Reference has already been made to one aspect of this

secand canclusion in the discussion on decision making processes within
the school. It might be worthwhile, therefore concentrating attention

at this point on Griffiths' first conclusion. It might be suggested,

in this connection, that the appointment of top management personnel
represents a most important part of the planning procedure for educational

change. Glatter, in his more general discussions about management
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development for the education profession, argues that 'resources
are urgently needed for the creation of new learning situations

and teaching materials in the context of British educational admin-
istration, developed co-cperatively by the institutions providing

programmes and local authorities, schools, colleges and national

agencies.' 106

3. Factors Attributable to Supporting Agents and Agencies

This section concentrates upon the various support services which

exist to offer a back-up service for teachers engaged in curriculum
innovation. In the previous section, the supportive role of the

head within the school was outlined and note was taken of the type

of help which the project teams ought to provide. We now turm .to

lock in more detail at the general provision of support both at

the local and national level, continuing as we do so, to isolate those
factors which appear critical in the innovation process. The discussion
ends with an analysis of one particular change strategy, the use of
‘change agents', highlighting how in certain fields this can be a

promising way of assisting the planning of change.

(2) Local and National Support

Shipman, in his evaluation of K.I.S.P. points to the differing aims

of the local authority on the one hand and the national project team
on the cther; this led, he concludes to support being 'unsynchronised'’
and sanetimes 'conflicting'. Whereas the project was concerned
ultimately with the spread of integrated studies across the whole



94

comntry, and as a result tended to lock beyond the school, the local
authority's emphasis appeared to be primarily on the general quality
of work within trial schools (not just with integrated studies).
It was difficult to assess the effect of local authority support
because of the variety of methods used by different authorities.
For example, different authorities set about selecting trial schools
using different criteria. Even after this initial selection there
were great differences between the various policies adcpted. In
one authority each school was credited a small capital sum and
officials tock an active part in checking the trial's progress,
but in others the project received no direct support at all, although
sane schools did receive extra money after making requests for
specific items. Where there was a lack of actiwve support these
authorities argued that such support was the role of the project
team. Fram his experience with this particular project Shipman
cancludes that as a general strategy for curriculum change there needs
to be much more support at the grass roots level rather than a concent-
ration of resources at the centre. In defending this statement he
claims that, taking an area within a fifty mile radius of the project,
those schools on the periphery felt a distinct lack of contact not
only with the centre at Keele but also with other schools. Such
'horizontal cammumnication' between schools is seen as vital, not only
as a means of sharing information about the trial, but also because it .
is a way of obtaj..ning support and recognition. One could label cne
of the functions of horizontal cammmication as essential 'morale!’
boosting. Unfortunately with K.I.S.P. this type of cafnnmication was
hampered by the late establishment of teachers' centres which made
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local meetings more difficult to arrange.
Like Shipman, Humble and 7:'0.1ddock]'o7 (through their experience with the
Schools Council project, the Humanities Curriculum Project (H.C.P.))
reflect on the differences between local authorities. They make the
following cament about the effect of such differences on the diffusion
of innovaticons.

The response of each local authority to innovation will

differ according to its peculiar blend of innate features

(size; geographical location; history; basic income)

and its acquired characteristics (experience; resources;

personalities). The innate features provide a framework

of advantages and disadvantages in which the acquired

features operate. The result is a set of highly

individual patterns of role structure, and projects need

to plan in terms of variety of local situation. 108
Experience with the H.C.P. showed that four factors, in particular,
played a significant role in the project's progress. These were : (1)
size of local authority; (2) policy for the allocaticn of money for
innovation; (3) number of support staff; and (4) the location and use

of the teachers' caentre.lo9 Locking at the first of these, it was

discovered that in a campact county borough, innovating teachers ocould
not only meet readily but also there was a greater chance of a ccherent
pattern of follow=-up meetings being sustained. Urban areas were found
to be not as dynamic and self sufficient as the' team had been led to
believe they would be. The campactness of the county borough

appeared to create a uniformity which called for the establishment of
other links outside the area so that new stimulus could relieve the
development of this parochial view. The project team discovered that
in a county there may well be more diverse experience but that this
breadth of experience will not be used fully because of difficulties
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of bringing the teachers together. The greater distances involved
in country areas brought organisational problems, so that the siting

of institutions like teachers' centres came to have crucial importance.

Humble and Ruddock, camenting upon the second factor, argue that the
availability of resources is important at all the various stages of
innovation, and that the speed at which money can be made available

is of crucial importance. It is suggested that where local authorities
hold a central sum, budgeting is often used as a way of comitting

and controlling sums for future expenditure; a policy of this nature
makes effective response in a time of rapid educational change more

difficult.

The third factor, 'support staff', raises the whole issue of the
changing role of the local authorities, particularly the Advisory
service., Humble and Ruddock identify a shift fram a ‘quasi-authorit-
arian' stance to one which sees the support relaticnship with the
teachers as more important. Viewed as a possible anomoly within this
shift is the function of the newly created role of curriculum
development officers who function primarily to co-ordinate and
pramote their particular scheme of curriculum development; such a
function may well make him see national projects as competitors.
However, the very appointment of such pecple is viewed as an acknowledg-
ment of the growing importance of innovation and curriculum development.
Various Schools Council projects have linked with local authorities
through the use of co-ordinators/area organisers (e.g. K.I.S.P., Science
5/13 etc.). Humble and Ruddock see the establishment of local authority
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contacts as cne of the most important steps in a project's plan;

they are the main commumnication links. In H.C.P. where there was no
consultation between the project team and the contact/co-ordinator to
ensure how much the latter knew about the project, there developed a
wide range of contact types in terms of status, power, experience and
camitment to t.be project's aims; the implications for the diffusion
of H.C.P. are cbvicus. In Science 5/13 the area organisers, first
established in the trial period, were carmposed of an H.M.I., head-
teachers, local authority Advisers and Inspectors, teachers' centre
wardens and teachers. H.C.P. included a similar mix with the addition
of an assistant education officer, a Schools Council project adviser
and a curriculum development officer. Humble and Ruddock note the
variety of respanse fram local authority contacts; same acted in a

prescriptive role, others in a facilitating cne.

Humble and Ruddock's fourth factor inwvolves the location and use of the
teachers' centres. Earlier in the discussion we mentioned the importance
of the siting of the teachers' centres within local authority county
areas. The authors go on to isolate two factors concerning teachers'
centres which are crucial in the dissemination of a national project.
These are, first, the status and role of the teachers' centre warden

and second, the investment in and the use of centre resources. Experience
with the H.C.P. showed that considerable variation in both factors might

be expected from one authority to another.

Other writers have also camented on the important role of teachers'

centres; Crossland (in a review of the Nuffield Junior Science Project) 110
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Shipman and Stenhouse are good examples. Stenhouse argues that their
potential for stimilating effective curriculum development lies in
their ability to encourage and support local research and development
wits., The same writer also discusses the possible conflict between
local authority Advisers and teachers' centre wardens. Stenhouse
shows hov this conflict might be played out.

When tensionsoccur, advisers will often capitalise

on their closeness to decision-making and real power:

wardens will respond by playing their closeness to

teachers.

111

Locking at the two categories of local Advisory staff and teachers'
centre wardens together, Stenhouse suggests that they often hold the
important rcle of 'gate-keeper' in the cammmication of information
between projects and teachers in the locality and as such are key
pecple in innovation. After a consideration of the evidence available
he concludes that 'it is through the local authority and its advisory

services that the opportunities open to schools and teachers are

created, defined and negotiated.' 112

Harble and Ruddock adopt a more general view when locking at differences
in support provision between local authorities. First, because no
detalled diffusion model exists which takes account of differences in
values, policy and experience, they present a camplex challenge to
projects concerned with diffusion. One solution to the challenge is

for projects to clarify goals and outline difficulties associated with
diffusion, making clear the range of temporary and long term external
support available to schools, and leave the local authorities to
respond in a way appropriate to their particular setting. The second
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point refers to the attitude taken by different local authorities;
this is closely related to the role assumed by the authority. The
writers argue that the role of the local authority should be one of
camunicator and facilitator rather than promoter or censor. However
in practice the latter appears to be more the case when decisions
taken at the local authority lewvel are essentially about rejection or
adoption of a project. It appears difficult for authorities to comit
themselves to more than one project m the same curriculum area which
(against the Schools Council ideal) limits teacher choice. However,
Hurble and Ruddock argue that the rejection of a project by a local
authority on the grounds of its controversial nature is an even more
serious cause for concern. In sunma.zy the writers conclude that the
existence of such a relationship between the Schools Council and the
local authorities seems samewhat at odds with the fact that the former's
finance and committee representatives are highly dependent on the

local authorities.

04\7911113, himself a deputy education officer, points to the general lack
of expertise at the local authority lewvel in matters of the curriculum,
a situation which not surprisingly has given rise to a form of curriculum

development that is 'slow, jerky and not highly organized in its local

management.,' 114 The two main factors contributing to the situation

are first, inexperience, and second the relatively low rating of
curriculum develcpment, in-service training and teachers' centres within
the local authority budget system. This situation allows the authority

to side-step the issue on the grounds of insufficient resources. The

result is that curriculum develcpment is limited to becaming either a
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"local extension and interpretation of naticnal projects (or possibly
allowing) local initiatives to have enough encouragement to allow
same brief flowering before they are ended or before they are developed:

115 Owen reflects that this picture has altered slightly

more broadly."
because of the influx of money via projects fram such bodies as the
Nuffield Foundation, the establishment of single-purpose teachers'
centres and impetus from the Area Training Organisations who i:ogether _

with H.M. Inspectorate arranged joint in-service ti'aining courses.

Kelly, in a study of the extent to which schools use or reject project

116 concentrated largely upon the cammmication and decision

materials,
making processes by which local authority personnel become aware of
innovations leading to their subsequent use or rejection. He concludes
that the decentralised nature of education in England and Wales throws
up 'a formidable array of structures and processes'. There was also a
significant shortage of data on diffusion in L.E.A.s, a situation which
led the team to suggest the introduction of a menitoring system to
provide more information about types of courses and curriculum materials
available in each authority; not only would this be of value to
reséard'xers but also to the authority itself. In addition it would
allow diffusion research to be concentrated more constructively

and effectively on local studies. Kelly also notes that within the
sample of his study both local authorities and schools 'rarely used
organized strategies of dissemination'. a finding that has already

been discussed in same detail.

Most of the section so far has concentrated upon those factors relating
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to support at the local authority and national project lewvel.

However several other agents and agencies are also involwved in a
supportive role to curriculum innovation. Ruddock and Kelly,ll7 in
listing the various agencies important in the dissemination of informat-
ion, also include the work of H.M. Inspectorate, subject associations
(for example the work of the Association for Science Education in
pramoting new curriculur ideas in the sciences), teachers' professicnal
associations, examination boards and publishers. Also within the over-
all innovation process reference ought to be made to the effect of
central government in curricular decisions especially in the light

of the government interest which culminated in the 'naticnal debate'.
Undoubtedly the main issues in that debate (the core curriculum,
teacher training, the 16-19 age grouping and evaluaticn) have
implications for the future direction of education so affecting

future decisions about innovatim.

To sumarise it would appear that a substantial amount of imbalance
exists between local authorities in their provision of support. Aas
Hurble and Ruddock suggest such imbalance leaves national project
teams a formidable task in planning innovation strategies in different
authorities. The general lack of coordination and strategies within
the local authorities themselves provides curriculum planners with
little information on which to base and implement support provision.
The next section dealing with the use of 'change agents' suggests cne

strategy which may care same way to rectify the situation.



102

(27) Change Agents

In an earlier part of the review the discussion briefly locked at

the typology of linking agents proposed by Havelock. Perhaps the most
popularised of these linking agents, particularly in educaticnal
innovation, is tﬁat of the change agent. As table 3.1 shows change
agents appear in the category of 'consultants' whose functions can
include the following: 'to assist users in the identification of
problems and resources; to assist in linkage to appropriate resources;
to assist in adaptation to use; facilitator; objective observer;

118 Evidently the effect of change agents

(and) process analyst.'
upon the implementation of an innovation depends upon the exact
interpretation placed upen his function. Consultation can merely

119

invwlwve 'a very passive, impotent, almost bystander role,” although

recent developments have tended to alter this image. Staff at the

120) have developed a

National Training Laboratory (see Lippitt et al
concept of the change agent which emphasises the need for client self-
diagnosis and problem definition but nevertheless allows a certain
degree of flexibility as to how much the change agent himself contributes
in this strategy. He may provide the client with skills in prablem
formulation and problem solving and he may even make the client aware

of change strategies. Thus, the change agent/consultant concept so
developed can involve him as an active participant, a collaborator and

a canveyor of knowledge about the process of change itself.

Rogers and Shoemaker define the change-agent as a 'professional who

influences innovation decisions in a direction desirable by a change
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agency.' 121 They maintain that he is set off fram the clients by the
nature of his professional status (i.e. employment by a change agency)
rather than because he lives in or out (or considers ﬁi.mself a member)
of a particular system. I_.ippitt122 emphasises the professicnal

nature of the change agent's job and the éarticxﬂar training- such a
job requires. Rogers and Shoemaker itemise seven functions of change-
agents where-by they assist the client in the various phases of planned
change. These functions are: (1) he develops a need for change on
the part of clients, (2) establishes a change relationship with them,
(3) diagnoses their problems, (4) creates intent to change in clients,
(5) translates this intent into action, (6) stabilises change and
prevents discontinuances, and (7) achieves a temminal relatioﬁship with
his clients.'®® In the final role it is the change agents' function
to shift the client fram a point of reliance on them to self reliance,

so that the clients ultimately became their own change agents. These

seven roles, which form a sequence of events, are adapted fram the work

124 125

of Lippitt and Rogers and Svenning. These roles are closely

dove-tailed with the four functions of Rogers and Shoemaker's
innovation-decision proczss.126 Hoyle, reflecting on the novelty of

the change agent concept in Britain considers intermediate roles which
have less radical implications for the power structure existing in

British school,s;‘ such intermediate roles might provide ocpportunities for
experiments in consultancy. The roles he suggests are listed in table 3.2.
Rogers and Shoemaker suggest a number of reasons why same change agents
are more successful in introducing innovations than others. Numerous

researchers suggest that 'change-agent success' is positively related to
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Function Of The Change Agent And Cther

Intermmediate Roles

TABIE 3.2

_ Potentizl

Role mcumbent
Researcher (2)
CGatalyst ®) (c)

Resource ®) (c) (d) (¢) (O
Counsellor ®) (9) (d) (=) (D
Change agent ®) (¢} (N

o

Function

Evaluation of curriculum, teaching
methods, technological innovations, and
form of organisation

Trials cf curriculum or methods innovas
tion (with or without evaluation) involv-
ing full-time or part-time participation
in the scheel :
Makes systematic knowledge of curricw
lum or social science knowledge available
ool on an ed hoc basis or through
visits
Makes systematic knowledge of curricu-
lum or social science knowledge available
to school with respect to specific prob-
e, Perhaps carries out research or other
form of analysis at the request of t'.e
school. Proposes sclutions

Provides a basis of theory, analysis, re-
search, and support functions related to
change in staff perspectives, statf rela-
tionships, school orzanisadon and curri-
culum.

Research worker from university or research foundation

()

()  Lecturer in college ur university with curriculum knowledge

(c) Curriculum development specialist, e.g. centre leader, field officerS

(d) Local education authority’s inspector or adviser

(¢)  H.M. Inspectord

(D Social scientist frem university, polytechnic or other organisation
Source:

Relationship to change process

No direct relationship. Any change occurs
through the operation of the Hawthorne
effect

No direct relationship. Change occurs ia
stimulation of interest, informal persua-
sion, demonstration of effectiveness of
an innovaton and Hawthorne affect

No direct relationship. Influence o
change variable and dependent upon
persuasion ot access to the power~coer-
cve sanctions available to some roles

Propose change but does not participate
in change process

Direct relationship. Collaborates with
staff in identifying problems, evolving
solutions and achieving change

Hoyle, E., 'Planned Organixational Change In Education',
in Harris, A, et al, Curriculum Innovation, Croom Helm,

London, 1975, p.299.
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the extent of change-agent effort. Other factors positively related

to success are: (1) the existence of a client orientation rather than

a change agent orientation; (2) campatibility of the change-agent's |
programme with client needs; (3) empathy of the change-agent with

the client; (4) the change-agent's hamophily (i.e. 'the degree to

which pairs of individuals who interact are similar in certain attributes’)}?’
(5) the extent to which the change agent works through opinion leaders ;

(6) the change-agent's credibility in the eyes of clients; and (7) a

change-agent's efforts to increase his clients ability to evaluate

inmovations. 128

Studies have shown that the degree of contact between change-agents and
clients is positively related to certain features in the client population.
These features include, high social status, high standards of educaticn
and literacy, and cosn’opol.itaness.]'29 Rogers and Shoemaker conclude

that although change-agents possess qualities allowing them to act

as stimulators and initiators of collective i.nnc:vation—decisions130
they seldam act as legitimisers of collective decisions because they
lack the necessary seniority, high status, social power and established
credibility within the social system that a power holder must possess

to sanction new ideas.

The change-agent's positicn can be seen to be essentially that of a
'marginal man' with a foot in at least two social systems. His success
in linking the change agency (the social system 1) with the client
system (system 2) lies at the heart of the process of planned change.

131

Jenkins would contend thatasamarginal man he joins forces with the
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trial teacher and the project team worker.

Havélock locks outside the change agent role to linking roles in
general and identifies several problems relating to them. The two
main ones are, first, 'overloading', where the linker simply finds
that he has too much to do, and second, (a factor discussed already)
that of 'marginality'. It has been argued thét one cause of' margin-
ality is 'recency' where a particular role has just been created and
developed. In education, where the linking role is of fairly recent
origin, Havelock forecasts greater difficulties with the problem of
marginality than say in agriculture where the county agent has a well
established linking function

4, Interaction of Sets of Factors

The chapter so far has discussed those factors which have been high-
lighted in the literature as important for the implementation of
categories (f'actors attributable to the innovation itself, factors ?
attributable to supporting agents and agencies). It is clear , thowh
that while these three categories can affect the implementaticn of an
innovation they may interact with each other. This has been

recognised by writers in a nurber of instances. For example, Shipman,

in his evaluation of the Keele Integrated Studies Projectl32 highlighted
the way in which factors attributable to the user system (in this case
school size) and those factors attributable to the innovation itself

(in this case its emphasis upon team teaching and the need for team

meetings) could affect the use of the project. However, he also
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pointed to the relationship between the two factors. The quotation

below reflects this relationship.

In eleven of the thirty-eight schools team meetings were

scheduled within timetabled hours. In another twenty-

three schools meetings were held in coffee or lunch

breaks or after school. It is difficult to over-estimate

the importance of these team meetings. The discussion of

content and organization by different subject specialists

was possibly the most stimulating part of the innovation

to the visitor. But in the majority of schools it meant

sacrificing free time. This was not necessarily lack of

effort to provide planning time within school hours. In

small schools it was impossible to release a team of

six or more teachers simultaneously for a planning meeting.
133

Thus it is clear then that this research must not only take account

of the association between the three discrete categories of factors,

listed earlier in this section, and the continuation of the Science

5/13 project in the trial schools, but that it must also take account

of the possibility of interaction between them.
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CHAPTER 4

Developments in Science Education in Great Britain

with particular reference to the Science 5/13 Project

Introduction

‘There are two main aims for this chapter. The first is to examine
recent developments in science education so that the context in which
the Science 5/13 project was developed can be explored. In this
context the work of a number of important bodies which had a major
influence on the develcopment of science education is considered.
These bodies include, the Association for Science Education (A.S.E.),
the Nuffield Foundation,. the Schools Council, the Department of
Education and Science, the Scottish Education Department and Her
Majesty's Inspectorate (England, Wales and Scotland). Although the
review of the work of these bodies is not confined to their interest
in the five to thirteen age group, this interest is given particular
emphasis. The second aim of this chapter is to lock directly at the

Science 5/13 project : its aims and its development.

Major Influences on the Development of Sctence Education

1. The Association for Science Education

Any attempt to trace recent develcpments in school science must include
the contribution made by the Association for Science Education (A.S.E.).
This professional body has had an important impact upon science at

all levels of the primary and secondary school. The Association has
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not only had a direct effect upon individual teachers through

its membership and literature, but also indirectly and possibly
more importantly through its many working parties which have
offered valuable suggestions for future policy to the government of
the day and bodies such as the Nuffield Foundaticn, who by their
subsequent recammendations and projects have greatly influenced the
type of science we see in the schools today.

One of the main influences stimulating change in the early 60s was
the Policy Statement, 'Science and E‘ducation'} issued by the S.M.A.
and A.W.S.T.% in 1961. The main aim of the Policy document and the
accopanying syllabus recamendations was to review the science
curricuulum at the secondary level with a particular emphasis on the
science taught in grammar schools. Science was to be seen in much
broader terms, more suited to the needs of the present rather than
the past, where both the specialist and the non-specialist would

be adequateiy catered for. Not only would this necessitate changes
to include more science appropriate for the non-specialist but it
would also involve removing same of the then existing material
which was viewed, either too difficult or too out-dated. This would
then allow space for more relevant topics to be introduced. Also,
there was a need, it was felt, for students to fully appreciate the

'methods of scientific investigation'.

It would be incorrect to suggest that previous reports had not
mentioned the need to make scieqce more relevant to the environment

in which the child was living, or had notemphasised the contribution
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made by science through its approach to prcblem solving. As early

as the 1920s and 1930s both the Hadow® and the Spens Reports,? in

their combined review of the curriculum for pupils aged eleven to
sixteen years, stressed each of these points. For exanmple the Hadow
Report which locked at elementary education spcke of the need for

. children to.see 'the practical application of science to everyday life..
by reference to the envirament (e.g. gardens, or local industries,

or local geology and geograrhy), or by a course of housecraft for

3 The Spens FReport, published same years later, stated that

girls.'
if science was to be a living subject it must deal with the pupil's
own experience. The report additicnally emphasised the utility of
science, not only ~in the evolution of present day civilisation but
also for developments much further away in the future. The need for
science to appear relevant to the child and the importantce of the

'process of science' were to develop as distinctive features of

later reports. They will be referred to later in the chapter.

There was concern too by the Association to assist in the implementation
process. It was felt that there was a particular need for effective
in-service training for teachers. Also, in the longer term, it was
hoped to establish a permanent institute which would undertake

further research into science education. While realising these needs

it became clear that additional help would be required to put these
ideas into practice. Waring6 in her review of developements at this
time reports that little assistance was given to curriculum

innovation by central government. Sir Alexander Todd, Chairman of

the Advisory Council on Scientific Policy indicated that the British
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government would be unlikely, in the prevailing econamic climate,

to offer the kind of support for curriculum development given by

the U.S. government. He suggested that the Associations might
approach the Nuffield Foundation for assistance. This approach was
made and as Clark7 reports, together with action from other pressure
groups like The Royal Society and the Institute of Physics,

resulted in financial aid which led to the setting wp of the Nuffield
Foundation Science Teaching Project. The initial task of this
project was to develcp new materials in the three main sciences for
the '0' level examination. Nuffield Junior Science, the forernmner
of Science 5/13, was one of a number of projects included under the
urbrella of the Nuffield Foundation Science Teaching Project. Details
of the work of the Nuffield Foundation in science education, particular-
ly for the five to thirteen age grouping will be discussed later in

this chapter.

The Association for Science Education, did not simply express its
interest in science education through its links with the Nuffield
Foundation, but developed its own work. During the 1970s the Primary
Science Sub~Comittee of the A.S.E. had issued several publications;
these reflected an underlying rhiloscphy in keeping with the
Association's earlier work in the 1960s. They stressed the
importance of the scientific process rather than a set content. In
additicn, they argued that science should arise out of the children's
interests and the basis for this work should be the immediate
environment of the child. It was suggested that the best way of

presenting science would be alongside other subjects using an
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integrated approach. Following a review of existing science provision
in primary schools in the early 1970s, the Cammittee made these camments;
(i) There are still too many primary schools where
experience designed to help children to form
scientific ideas is inadequate or lacking;
(ii) too many Head Teachers are insufficiently
concerned about the lack of science teaching
in their schools;
(iii) many class teachers are still fearful of
tackling appropriate work in science because
they have failed to realise that what is
required in primary schools under this name

Is within the power of any teacher to develop.
8

They concluded that insufficient thought had been given to the role
of the headteacher in relation to science work. The head was
considered important because he was in a pesition to provide the
necessary leadership for good team work within a school. Also they
felt that general guidance on organisation was needed; for example,
on how to deal with problem situations and how to manage resources
so that they were used effectively. This concern resulted in the
publication of two further papersg. Those publications have since
been supplemented by a number of audio-visual aids suitable for a
variety of in-service work at the local level. A consultative

10 stressed

document entitled 'Alternatives for Science Education'
the importance of in-service work if either the Nuffield Junior
Science Scheme or the Schools' Council's project Science 5/13 were
to be used for the first time in a school. In surrmary‘it would
appear that the Association had became aware of the important role
to be played by senior staff in the primary school. This includes

their leadership role and also the important part they play in the
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effective management of resources.

2. The Nuffield Foundation

Warinq,ll in her analysis of the factors responsible for the

increased interest in science education in the early 1960s by bodies
like the Nuffield Foundaticn, concluded that the most important
stimulus for develomment was the advances being made in science and
technology during this period. However there also appear to have
been a number of agencies here and inthe USA which influenced the policy
finally adopted by the Foundation. In the following quotation,
Farrar Brown, Director of the Foundation, lists a number of these.

The Nuffield Foundation has for some time been

interested in helping to improve the teaching of

science in schools. It has had in view not only the

new proposals for G.C.E. examination syllabuses drawn

up in 1961 by the Science Masters Association and the

Association of Women Science Teachers, and the work on

curriculum reform initiated in the same year by the

Scottish Education Department, but also the science

teaching projects conducted in America under the National

Science Foundation, the series of conferences on the

teaching of science organised by 0.E.C.D. and many

similar ventures in Britain and overseas.‘l2

Clark! in his biography of the Nuffield Foundation also mentians
the influecne of organisations like the S.M.A. and A.W.S.T.. In
addition he describes how individuals like Jchn Lewis, who as
Senior Science Master at Malvern College picneered new ways of
science teaching and after studying science education in Germany
and Russia made a number of suggestions for changes to the British

system. It was in the light of discussions with pecple like John
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lewis that the Foundation appeared to move away fram an earlier
idea of setting up a National Institute towards the idea of
assisting 'carefully selected individuals to work full-time for

a year or two on the problems of providing new text bocks, teachers'

guides and classroam demonstration equipment, all in relation to

the new O-level syllabus'.>? This was the beginning of the Nuffield

Science Teaching Project (N.S.T.P.).

In December 1961, the Trustees of the Foundation contribUted
£250,000 towards the scheme. It was to be a coamprehensive long-term
programme to lock into the science curriculum in Britain. The basic
philoscphy of the project was outlined in the following statement.

The central objective is 'science for all' - not merely
for the future specialist but for the future citizen in
the latter half of the twentieth century.

15

A progress report for 1964 not only expanded cn the necessity of
'science for all', but also described the type of science which the
programme was aiming to stimulate.

Education in science [is] an essential ingredient

in a humane education as well as an indispensible
foundation for adult life and work in a world in

which science and technology are rapidly increasing in
influence. The programme's aim is to give children a
well-grounded understanding of science or a branch of
science, not a knowledge of disconnected facts. Even
at school it is not too early for young ‘poeple to

think about scientific things in the way that
practicing sclentists do. Thus the objective through-
out the Science Teaching Project is to encourage children
to think freely and courageously about science. 1In the
long run this will make for better scientists, better
technologists, and more liberally educated people. A&n
essential part of the philosophy guiding the Science
Teaching Project is the belief that the best way to
awaken original thinking in children studying science

is to engage them in experiment and practical enquiry.
16
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As expected the first task of the N.S.T.P. was to follow up the
recammendations made by the SMA and A.W.S.T. for revisions in

the '0' level syllabuses for Biology, Chemistry and Physics. Table

4.1 gives brief details of these and later projects which formed

part of the Science Teaching Project. Originally the idea had

been to organise the projects along lines similar tb their American
counterparts with eminent scientists taking the lead, but this

idea was later medified to bring in organisers who had an interest

in both science and science education. It was appreciated from a

very early date that there would be a need for good liason between
projects like the original 'O' lewvel schemes and bodies like the
Examination Boards. lLater projects of the N.S.T.P. were to lock at
other aspects of the secondary science curriculum including the 'A’
level projects, (which produced teacher and pupil materials for courses
in Bioloqgy,Biological Science, Physics, Physical Science and Chemistry),

the Nuffield Cambined Science Scheme and the Secondary Science Project.

This research has a particular interest in the Nuffield Junior Science
Scheme as it was the forerumner of Science 5/13. Although, like
Science 5/13 it aimed to meet the needs of the five to thriteen age
growp, it tended to concentrate cn the junior years within the ‘
primary school locking mainly at the seven to eleven year olds. The
project began in 1964 and published materials in 1967. The materials
were all teachers' materials with none specifically for pupil use.
This was so that a flexible approach could be taken by primary science
teachers which would meet the varied interests and abilities of the

pupils. A project which saw science 'primarily as a way of working
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TABLE 4.1 The Various Projects included in the Nuffield
Foundation Science Teaching Project
. ‘ Duration Age Ability Material
Title (Years) Range Range Begun Published
O-Level (Physics, 5 11-16 Above 1962 1966-67
Chemistry,
Biology)
Junior Science 8 5-13 All 1964 1967
(mainly
7-11)

A-Level (Physics, 2 16-18 Sixth 1964 1970-2
Chemistry, Forms
Biological
Science,
Physical Science)
Combined Science 2 11-13 All 1965 1970
Secondary Science 3 13-16 Not likely

to take O-

levels in

science

subjects 1965 1971

Source:

Schools Council, Curriculum Bulletin 3 = Changes in School

Science Teaching,

p.1l1.

(Evans/Methuen Educational, London, 1970),
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with the accumulation of knowledge as = an important though

17 would clearly £ind pupil kits and/or

secondary cansideration'
workcards unsuitable. Instead there was guidance to teachers on
how they might start work in science and develcop it to meet pupil
interests and needs. A considerable amount of the teachers'

materials dealt with the organisation of suitable resources.

The whole ethos of the course was child centred and based upon
Piagetian theory. The result was that science at the primary level
was designed to offer children a wide range of practical experience
which would involve them actively in prablem solving situations. Only
in this way could prcblems arise out of children's own interests. It
was believed that the child's world was an integrated whole rather
than a series of isolated subjects. Arising out of this approach
the teacher's role was basically three-fold. First, the teacher was
respansible for providing a suitable, well-equipped, envirorment,
in which the child would encounter a wide range of practical
experience. Second, as the following quotation indicates, it was
necessary for the teacher to create an atmosphere conducive for
enquiry so that childrén would beccme accustamed to asking questions.

It is usually necessary for the teacher to move

amongst the children and discuss with them the

materials they are examining. It is then that

the ideas begin to flow and the gquestions to be
asked. 18 ‘

Very much interwoven with these functions was the third role of
'quiding' the children along their route of discovery. An important
part of such guidance was the proper use of discussion between child
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and teacher; discussion was seen as vital to the process of
developing scientific enquiry, so enabling the teacher to discover
if the child's ideas needed further refinement. Guided discovery
in these terms placed the emphasis away from the more formal

éype of class teaching, and if teaching as such was required, the
Junior Science Project team argued that it 'may be only a brief
session, just sufficient to satisfy the immediateneed for help and

start the children going again. _'19

Several attempts have been made to evaluate the effect of individual
projects within the N.S.T.P.. Most of these have been carried out
after the projects have been in the schools for several years. The
independent evaluation carried out by Crossland, with the help of
finance from the D.E.S., examined the progress of the Junior Science
Project during the period 1966 to 1967 when in fact the project team
was still working together.

In an article?® outlining the main findings of his research Crossland
made several interesting points. One of these centred on the 'approach'
of Nuffield Junior Science, as seen by those teachers who previously

had laid greater stress on the more formal approach to teaching. Although
it appeared that most of these teachers tock the project seriously,

sarne were worried by the apparent lack of structwre and knowledge

cantent; this concern was most prevalent amongst those who dealt with

the olcder nine to eleven age-range. Conventional teachers of this

type were seen to suffer from a twin-handicap of having to deal, not

anly with new subject material, but also with a new approach based on
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'child centred' activity. In addition these teachers found the

preparation courses inadequate.

Right from the start, many of these teachers felt

that they had been inadequately prepared. Some

described the orientation courses as shock treatment

and found them woolly and frustrating. Putting

adults in discovery situations similar to those

envisaged for their pupils was not acceptable to

all teachers as the best way of training teachers

in Nuffield methods.

21

The Nuffield Mathematics Project, which was introduced at roughly
the same time as the Junior Science Project, was considered by
conventicnal teachers to offer a more acceptable approach with material

which was more workable and structured.

Crossland's report did indicate, though, that teachers and children
alike required a certain amount of time to adjust from the formal
to the more informal approach. Same of the teachers visited during
their fifth termm of using the Nuffield material appeared far happier
than they had done after three temms.

In contrast, it would appear from the report that the more progressive
teacher saw nothing radically different in the approach, except that
it demanded a greater extension into scientific areas. However, the
report showed that such teachers varied in the degree of freedam

they allowed the child in initiating investigations.

One area which received a certain amount of attention in the report
was the inadequacy of the teacher's background knowledge in science;

although scme teachers found their lack of scientific knowledge a
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positive advantage, many found it a handicap.
Many teachers have found their lack of scientific
knowledge a handicap: they started with a feeling
of inadequacy and lack of confidence; with time
they became frustrated, insecure, and unable to
venture. The following disadvantages were noted:

(a) Sometimes unable to recognize lines of
enquiry which might be fruitful.

(b) No knowledge of what materjals to make
available

(c) Recording of progress more difficult -

not based on tests and examinations
22

Burstall in her evaluation of the Primary French project23

reported
similar staffing difficulties in same of the trial schools. There

was a problem in these schools of maintaining a sufficient number of
trained french teachers. When the role of teachers' centres was examined
by Crossland, the report was more favourable, it was suagested that the
centres provided useful courses cn the Nuffield material, though it

was noted that many teachers felt that more fundamental changes were
necessary to the content of initial training courses if the problems

they had faced were to be overcare.

One other area of concern raised in the research report was the use
of the project in the secondary school. It was clear that the
author felt that the Nuffield approach was not applicable at that
time in the secondary school. A list of reasons was given including:
one, a rigid timetable based on subjects which clearly worked against
an approach based cn interest and enquiry; two, the specialist
training of the teachers meant that an interdisciplinary approach
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was almost entirely new to them; three, the existing structure

of laboratories with their equipment meant that children's interests
could easily be caught without reference to the envirorment. These

types of caments highlight the considerable difference in approach

between the primary and secondary sectors of education and suggests

that any project which tries to cross these boundaries is likely to

encounter major problems.

The Crossland investigation included a limited follow-up study: this
was based cnasample of children, who as juniors had taken part in the
1965-66 trials, but at the time of the follow=-up were in the first
year of secondary school. Out of the schools chosen for the study,
three reported that no differences could be found between 'Nuffield’
and 'non-Nuffield' children's approach to science. Of the two who
discovered certain differences, one reported that the results were
'perhaps too over-whelmingly in favour of the Nuffield project'-,24 and
the second found that although the Nuffield children were generally
more lively and interested, their examination results were not
particularly favourable. If cne watned to interpret these results
further, cne would need to know a great deal more about the type

of science teaching involved in both the primary and secondary schools

oconcerned.

However limited the Crossland study may have been it did attempt to
carry the evaluation conducted by the Nuffield Junior Science Project
cne step further and to canstruct a follow-up study of children after
they had experienced the Nuffield approach. The Organizer of the
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project, when reviewing the independent enquiry, spoke of the need
for an even more extended evaluation procedure.

The study was carried out in a very restricted time,
on a severely limited number of teachers, and was an
attempt to assess the effectiveness of the trial
publications. Obviously any valid assessment must
examine the much more extensive final publications,
and would need to follow children through the whole of
their school careers, or at least over a number of
years.

25

The trials of the Science 5/13 project not only included schools fram
the primary sector but also secondary schools where there was
considerably more campetition fram existing science schemes. It is
important, therefore, to examine a number of the Nuffield Science
projects which were available for the eleven to sixteen age group and
which campeted with Science 5/13 in the trial and post trial periods.
Middle schools, particularly those covering the nine to thirteen age
range, attempting as they did to introduce science to pupils in their
last two years, ténded to have a similar range of 'campetitive!

materials at their disposal.

A natiorwide survey conducted in 1973 by H.M. Inspectorate?'6 produced
results indicating very broadly how schools were using the various
pmject;. The sample included 1,732 secondary schools with all types
of schools within the 11 - 18 age range represented. Table 4.2 lists
all the Nuffield science projects included in the survey except the
A-level schemes. The figures given in the table indicate the number
of schools either 'using' parts of the material or 'doing' all of the

project. These figures tend to highlight the fact that a larger
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nurber of schools were 'using' parts of a project rather than

teaching all the package. However, while this is true for most
projects, it is not the case with the Nuffield Combined Science schene.
Booth27 argued that the overall popularity of this project could be
attributed to the way in which it fitted into the existing organisation
of the majority of schools. Nuffield Secondary Science reflected the
opposite trend where schools selected cnly parts of the material.

The reasons appears to be the amount of material contained in the
scheme; there is so much that parts had to be selected out. Booth
suggested that in the case of the Nuffield O - level schemes, the
reason for the higher number of schools 'using' parts of the course
was that either the style or content of these projects was not seen

to meet all their needs and preferences, or that there were difficulties

in acquiring the necessary resources.

Bocoth outlined two areas in which mis-match can occur between a
project's philosophy and the setting in which it is to be used: ane
arises cut of the type of internal organisations existing in the school
and the second arises from the type of teaching style in use. Booth
argued that while it may be necessary for projects to fit in with the
existing organisation of a school, there is more roam for manoceuvre when
it cames to changing teaching styles. Both initial and in-service
training can make an important contribution in fostering new teaching

| styles which aim to meet present day needs where the emphasis is upon
individual and small group learmning.

In his concluding remarks, Booth argued that the basic principle of
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the Nuffield Science Teaching Project, 'I understand when I do' can
cause serious problems both at the school and local authority level.
In the classroam it involves the teacher in more practical work.

If assistance is not available for preparation of materials the
burden eventually may became so great that the teacher finds it
difficult to follow the scheme as it was originally intended.

Ca.rter28 voiced similar concern in his analysis of the Nuffield
Cambined Science Scheme. Booth also argued that the Nuffield projects
can involve heavy expenditure at the local authority level. Therefore
local authorities should have the right to demand some justification
for money well spent. Finally Booth questioned the basic Nuffield
principle, 'I understand when I do'. He argued that when pupils leave
school many will be forced into the situation of trying 'to understand

science without doing'.

A second survey, also conducted in 1973, this time as part of the
Curriculun Diffusion Research Project (C.D.R.P.)2”, emquired into the
use teachers made of several science projects including those of the
Nuffield Science Teaching Project. The results are shown in table
4.3. The findings for th;a Nuffield A-level projects have not been
included. Teachers' use of the individual projects is measuredona
5-point scale ranging fram 'no response' to 'use of all or most of
the materials'. A campariscon of those schools 'doing' the various
projects (D.E.S., survey) against those teachers 'using all or most
of the material'. (C.D.R.P. Survey) is shown in table 4.4. Both

surveys highlight the popularity of the Cambined Science Scheme.
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Teacher use of materials or ideas from a number of

Nuffield Foundation Science projects.*

Percentage of teachers
No Using Using Using Using
response|ideas less less all or
or not than % than¥ most
using of of of
: materials | materials | materials
Nuffield Projects
O-level Biology 60 12 12 9 7
O-level Chemistry 59 11 8 12 10
O-level Physics 57 11 14 8 10
Combined Science 51 12 8 9 20
Secondary Science 59 19 11 6 6

Source :

Nicodemus, R.B.,

'Why Science Teachers Adopt New Curriculum

Projects', Educational Research, 1977, Vol. 19, No.2, p.84.

* In total 17 Science curriculum projects were examined

TABLE 4.4 A camparison of the D.E.S. and C.D.R.P. Surveys
D.E.S. Survey C.D.R.P. Survey
Z 'doing' Z'using all or
most of
materials'
Nuffield Projects
O-level Biology 9.7 ) 7
O-level Chemistry 11.7 )* 10
O-level Physics 13.0) 10
Combined Science 30.5 20
Secondary Science 7.9 6
* These results include schools using the course for years 3, 4 and 5 only.
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However, Shayer in his research into the suitability of the materials
of Nuffield Cambined Science for pupils concluded that 'at the

most 20 per cent of a representative sample of camprehensive school
pupils will have made enough penetration into the basic concepts so
that, retrospectively, they will have interpreted the teaching

30 He went on to

sequences which were designed to lead to them'.
argue that the main prablem was that no model was available at the
time projects like Nuffield Cambined Science were developed of the
likelihood of children of different ages and abilities understanding
the material: consequently the develcpers had used their own

experiences of teaching.

Shayer analysed a number of other Nuffield Science projects; he
locked at the concepts involved in the schemes in temms of Piagetian
stages of development and tried to ascertain fram this how suitable
such concepts are for the children who use them. His research in

this area started with an examination of the Nuffield O-level projec'ts.
In his work with the Nuffield O-level Biology Scheme» he put forward
two reasons why he considered the course unsuitable for average
selective school pupils; first, the level of thinking was at least a
year too early at all points, and second, more needed to be done to
help pupils organise their knowledge of biology. He went on to ocutline
ways in which the course has been improved. He pointed to'the work

of Reid and Booth>?2 who had succeeded in adapting much of Year 1 to
suit the camplete range of first-year entry in comprehensive schools.
Also the Resources for Learning Pr:oject:33 had attempted to provide
individualized learning in five key areas for third year camprehensive
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forms. Kelly and M:nger34 in their evaluation of the course materials

for the Nuffield O-lewvel Biology Scheme referred also to concepts which
appeared too difficult, but hoped that revisions to the content of

the course would help overcare these prablems. They highlighted other
prcblem areas which include, for example, that experiments were too
often unsuccessful, that the language in some sections was at an
inappropriate level, and that same objectives were not adequately dealt
with. At a more general level it was found that the course was
largely dictated by the content of the students' texts with the
teachers' guides used infrequently. While in the early stages of
adoption a closely structured course was appreciated by teachers, it
was thought thét with experience of the course more flexibility was
needed to adapt the materials to the -individual circumstances of
different schools. It could be argued that this contrasts sharply with
Science 5/13 which although structured by the use of aims and
cbjectives, attempted, by the use of teachers' materials, to help
teachers meet the ‘particula.r interests and ability needs of their

pupils.

3 found more awareness on the part of the authors of

Although Shayer
the Nuffield O-level Physics Scheme of the need to meet the conceptual
level of pupils he concluded that the S5-year scheme produced by the
project was accessible at all points only to those pupils in the I.Q.
range of 105+. However, he acknowledged that much of the work for
years 1 and 11 was accessible to a much wider range of the school
population and that it was only in the third year that difficulties

occurred.
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In their analysis of the Nuffield O-level Chemistry course, Ingle
and Shayer'® concluded that only a bright public school boy
beginning the course at 13 years of age might find little difficulty
dealing with the concepts in the course. The nomal grammar school
child might be expected to have difficulty v;vith much of stage 2 wp

to nearly the beginning of the fifth year.

Two of the surveys discussed earlier in the chapter37 highlighted

" the popularity of the Nuffield Combined Science Scheme. It attempted
to use the material of the previcus O-level projects and present a
unified approach to science for children aged eleven to thirteen
years. The scheme considered ten topics which linked together the
material of the three separate courses and formed a bsis for later
stages of the O-level schemes. The topics were presented as pupil
activities and aimed to meet a much wider ability range than the
previocus projects. Thus there was an attempt to meet the needs of
more mixed ability classes. It was mentioned also, earlier in the
discussion, that there was considerably more campetition in

secondary than in primary schools from other science projects like
the Nuffield O-level projects and Nuffield Cambined Science. The
degree of popularity of Nuffield Carbined Science in the middle
schools, particularly those catering for the nine to thirteen age grouwp
with their emphasis upon secondary type work for the eleven to
thirteen age grouwp, is an important concern of this research as the
samplepopulation included areas containing middle schools. Therefore
it is of interest to discover if, and how, Nuffield Cambined Science

campeted with Science 5/13, particularly in the post trial period.
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3., The Sehools Council

The Schools Council came into being in 1964. A quotation from the
first annual report describes the origins of the Council and its

main areas of oconcem.

The Schools Council for the Curriculum and Examination...
[usually referred to as the Schools Council]...grew out
of a recognition by all branches of the education service
that co-operative machinery was needed to organise a
more rapid, and more effective, response to change...

The problem was remitted in July, 1963, to a working
party widely representative of the education service...
the outcome was the Lockwood Report, recommending the
establishment of what is now the Schools Council....

the Secretary of State for Education and Science was
asked to appoint the first chairman of the Schools
Council and to take the other steps necessary to bring

the new body into being...

The Council met for the first time in October, 1964,
under the chairmanship of Sir John Maud....Its first
tasks were to complete 1ts constitution and membership
following the guidelines laid down in the Lockwood
Report; to assume responsibility for most of the
curriculum and examinations work previously carried out
by the former Secondary Schools Examinations Council and

by the Curriculum Study Group of the Department of
Education and Science and to decide on its initial

programmes of activity. 18

The 'initial programmes of activity' fell into one of two categories.
They were concerned either to assist projects already initiated by
other bodies, or to involve work in campletely new areas of the
curriculum. The material previously under development by the
Nuffield Foundation in the fields of science, mathematics and foreign

languages fell into this first growping.

The co-cperative arrangement which, existed between the School Council

and the Nuffield Foundation raised the question of the respective
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roles of the two bodies. 2n early Schools-Council Report39 gave a

clear answer to this question. The responsibilities of the Nuffield
Foundation, it said, lay in, the development of the teaching materials,
with the provision of support services, such as the organisation and
evaluation of trials assigned to the Schools Council. The Schools
Council was seen as one of several agencies to which the Foundation
could turn for advice. ILiaison between the two bodies was made a

good deal easier because many former members of the Curriculum Study
Group, who had experience of working with the Foundaticn, joined the
Council's staff when it was established.

| The second category of activities involved the Council in organising
its own projects which by 1976 had reached over 160. The Council
attempted to standardise the procedure by outlining the pattern by
which curriculum projects might develop. The pattern drawn up
ccnéisted of five main stages: the first inwvolved a preliminary
investigation of the particular area of the curriculum concerned;

the second, which would only come into operation if further development
was needed, required the Council to appoint a project team of teachers,
who with the assistance of professional researchers, designers and
film-makers, would produce the necessary materials; the third
cansisted of trying out the new material in an attempt to evaluate its
worth and make the necessary modifications before publication (such

a procedure would involve the Council both in liaison with L.E.A.s

to choose the necessary 'trial' schools, and in making the appropriate
arrangements towards preparation courses for the teachers and local

representatives concermed); the fourth was concerned with the
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'diffusion' or 'passing-on' of the project's ideas by those who

have been involved in the previous development work, through a
machinery of courses organised by such bodies as L.E.A.s, University
Institutes of Education, Colleges of Educaticn, professional
associations, and the Department of Education and Science, which, when-
ever possible would present alongside the Schools Council material

any other available in the same area, so that teachers could examine

a nurber of different approaches to the same problem; the fifth and
final stage was to ‘attemp£ an overall evaluation which might well

be written up as a report and published.

This pattern was very similar to that followed by the Nuffield
Foundation with the Science Teaching Project and typifies the Research
Development and Diffusion model (R;D. & D.) which was later to came
under such strong attack. Critics argued that its centralised
approach left the teachers as passive recipients of curriculum
padcages4o. Later projects such as 'Geography for the Young School
leaver' reflected a change in emphasis with more attention paid to
the creation of local curriculum development groups. These were
established to pramote a co-operative framework for those teachers
wishing to take part in the project. In this way same of the Schools
Council's projects have became more decentralised. Over the years
there has also been a growing awareness of the :anortar‘xce of the
later stages of a project's development. This includes the stages
of dissemination, adoption and implementation. The result has been
more emphasis upon the 'after care' of projects. There has also

been more general research into this area: for example, a research
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project was undertaken on the 'Impact and Take-up of Schools Council

Projects4l'.

Table 4.5 gives brief details of the science projects with which the
Council was oconcerned fram 1964 - 1976. The list clearly indicates
the trend toward more localised development which the Council hoped
would result in the production of ideas suitable for a wider cowverage.
The three most recent projects listed were Independent Leai‘ning in
Science, the Swindon Mixed Ability Exercise in Science and Science for
the Less Able Child, and are all of this type. All three attempted
to find a solution to two important questions: first, how to cope
effectively with mixed ability classes; and second how to find a -
meaningful course for those children of less than average ability who
were in their final years at secondary school.

The types of materials produced varied but included those specially
written for teachers and pupils working in the classroom; pre-
service and in-service guidelines for Colleges, University Departments
and teachers' centres; reports; films; and pupil tests. In the
primary sector the emphasis at the classroom level clearly was upon
teacher materials and more 'recently pupil materials to assist discovery
learning in science. The activities suggested, reflected a total
adherence to the Piagetian theory of child develcpment. The under-
lying philosophy was in keeping with a child-centred approach which
attempted to take full account of the environment of the child; its
origins can be traced to Plowden and other similar reports. The
Primary Programme began with the Science 5/13 project, a continuation
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TABLE 4.5 Schools Council Projects In Science Bequn During
or Before 1976
PROJECT NAME AGE-RANGE DURATION TYPE(S) OF
MATERTIAL
PRODUCED
Science 5/13 5-13 1967-73 T
Children Explore Thier
Environment 9-13 1969-71 F
Educational Use of
Living Organisms 9-18 1969-72 T/R
Progress in Learning Science 5-13 -1973-76 - T/R
Development of Scientific and
Mathematical Concepts 7-11 1968-73 R/X
Nuffield Combined Science 11-13 1965-69 T/P
Project Technology 11-18 1967-72 T/P/R
Independent Learning in
Science 11-18 1975~-76 T/P/L
Swindon Area Mixed Ability
Exercise in Science: 11-14 1975-77 T/P/L
Nuffield Secondary Science 13-16 1965-70 T/P
Integrated Science Project 13-16 1969-75 T/P/X
Measurement of Understanding
of pupils in Learning
Science 14-16 1966-69 R/X
Attitude to Science Scales 14-16 1966-69 R/X
Evaluation of Science
Teaching Methods 14-16 1970-75 R
Science for the Less Able
Child 14-16 1975-77 T/P/L
Modular Courses in
Technology 14-16 1976-78 T/P/L
Nuffield A-level
Biological Science 16-18 1965-70 T/P
Nuffield A-level
Physical Science 16~18 1965-69 T/P
Nuffield A-level Cehmistry 16-18 1965-72 T/P
Nuffield A-level Physics 16-18 1966-71 T/P
Reduced Science Courses 16-18 1969-72 R
Engineering Science 16~18 1970-73 T/P
Key T Teacher material F Film
P Pupil material X Tests for pupils
R Report L Projects that are local
in operation (although
have wider importance)
Source : Schools Council, School Council Report 1975-76, Evans/Methuen

Educational, London, 1976.
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of the Nuffield Junior Science project. Science 5/13 became the
forerunner of two further projects; 'Progress in learning Science',
which provided pre-service and in-service materials for teachers to
help match pupil activities to pupil needs and 'Learning Throuch
Science' which began work at Goldsmiths' College to produce pupil
materials for the 5 - 13 age range and look more closely at the

general dissemination of Science 5/13.

4. The Department of Education and Science and H.M. Inspectorate

The Schools Council for England and Wales represents just ane way

in which the Secretary of State for Education and Science can help

to pranote research into various aspects of the curriculum. This
section examines other ways in which the central government has been
involved with science education and same of the more general questions

it has cansidered which have had consequences for the type of science

taught in schools.

A survey carried out in the 1970s by H.M. Inspectorate42 concluded
that the position of science at the primary level was less than
satisfactory. It suggested that the considerable efforts at naticnal
and local level to stimulate primary science using new curriclum
development projects appeared to have had only limited impact in the
majority of schools. While many teachers had tried to present
children with opportunities for stimulating enquiry by using a
nature or interest table and taking them on visits to areas of local
interest, there seemed to have been little systematic work in the

development of enquiry skills linked with other key 'scientific notions'
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In about two-fifths of the classes locked at in the survey the
television was used to support and stimulate science work. While
assignment cards and bocks formed anothex" useful resource, especially
for starting points and general reference, it was argued that these
resources could have been uséd to even greater effect if they had
been used as an aid to science being undertaken at first hand.
Generally there was a lack of appropriate equipment even of the
basic kind; the situation did not improve as the children moved wp
the primary school. In classes where an effort had been made to
introduce children to the content and method of science, the
greatest emphasis had been placed upon work relating to plants and
animals; this situation was probably the result bf the particular
expertise of the teacher.

The report argued that the greatest cbstacle to the improvement of
science in the primary school was the primary teacher who lacked 'a
working knowledge of elementary science' and therefore, as a result,
either excluded science fram the curriculum altogether or provided
only a superficial coverage. The report recamended that those
teacherswho had a background in science should be used more
effectively. It also suggested that those teachers who had special
rgsponsibilities in science should receive on-going help in the

form of general support and in-service courses and that more attention
should be paid to the acquisition and efficient use of resources.
Finally the report advised that much greater attention should be paid

to providing more science in pre-service courses.
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An earlier report issued in the 1960s by the D.E.S. described how
science could be linked in quite naturally with other 'envircnmental
subjects'.

.ee.The pursuit of science....is no more than a

natural extension of a process already developed

in other environmental subjects and is in keeping

with children’'s interestS..... It can be grouped

quite naturally with, and indeed will overlap,

other informative subjects such as history and

geography, and like them, it will make good use

of the tools of speaking, reading, writing and .

mathematics. It will knit well with the child's
whole education. 43

Other parts of the same report had emphasised the importance of the
'scientific method' and the need for including a wider science content

which went beyond a study of animals and plants.

These views were later reflected in the Plowden Report.44 The basic

philoscphy of this Report was a child-centred approach with the
teacher providing a full and stimulating envircrment. In this way
children would came to enquire and enter into problem solving
situations; as children became older this would involve greater
precision and a higher degree of generalisation. It was envisaged
that science of this type would not only enhance development of the -
'3 Rs' but also find an easy association with other areas of the
curriculum. The result would be an integrated approach organised to
meet the developmental level and interest of the particular child.

At a more general level the question of the transition between the
primary and secondary sectors of education has been mentioned in a

number of the Department's reports. These discussions have led to
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suggestions about the type of science which should be taught at

the primary and secondary interphase. The Plowden Report with its
recamendation for middle schools brought the whole subject into
focus. A D.E.S. parphlet®® issued later in 1970 drew a sharp
distinction between the average primary school with its flexible
approach and the majority of secondary schools with their rigid

and fragmented curricﬁlum, which relied heavily on specialisation.

It was argued that, even for the eleven year old, full specialisation
within this restricting framework, was undesirable. As early as 1939
the Spens Repor!:46 had arqued against the desire of secondary schools
to assume the traditional grammar school type of curriculum. The
report had suggested that activity and experience were no less
important in the secondary sphere than in the primary school. Similar
caments about the adaptation of the curriculum to the needs of the
individual child were made in other later reports, including, for

exarple, the Norwood report47.

Perhaps the most important document to be issued concerning the
middle schools is a publication by the D.E.S., entitled 'Towards the
Middle School'.?® While recognising that middle schools were still
in their infancy, it presented same ideas about the type of
educaticn best suited for children of ages 8 - 13. The panphlet began
by examining same of the difficulties which the middle schools have
met because of the influence of the existing primary and secondary
schools. |

And since many middle schools will be established in

former secondary schools, already provided with
specialist rooms and often inheriting teachers who
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have previously taught along these lines, there will
be a tendency for conventional subject-teaching in
specialist hands to persist - and indeed to be
extended to younger children.

Such an arrangement is unlikely to be satisfactory,
despite the excessive load which class teachers of
older juniors carry - a load which would become
intolerable if a single teacher continued to have
all-round responsibility for the education of
children of all levels of ability in the final years
of the middle school.

49

With regard to the question of the appropriate age for introducing
more specialised teaching the document had the following to say.

To introduce full specialist teaching at 8 or 9 would
be a disaster; to develop it at 10 or 11 would be
largely to forfeit the advantages that one hopes to obtain
in the middle school.

50

The suggestion was that spegia}isation should play a major role in
the curriculum towards the upper end of the middle school only.
However, there were indications that specialist teachers who

were sensitive to the needs of younger children could fill.a valuable

role in the middle years.

For the Qoungest children there is certainly much to

be said for the flexibility towards which primary
schools are moving. At this age, there are some
undoubted advantages in the class teacher having .
responsibility for most of the curriculum, including
French, Music and Physical Education. But none of
these are likely to suffer gravely - and indeed they
may gain - if they are handed over to experts who are
also sensitive to the needs of young children. As
children become older, a great measure of differen-
tiation in the curriculum becomes suitable. Even
before they are 8 they will distinguish physical
education, music and some aspects of mathematics

from their other learning..... In other work a unifying
goal - constructing and using a bird-table or simple
weather station....overshadows curricular distinctions.
But teachers should plan and assess specific content and
skills in such work, even though they are also quick

to take advantage of spontaneous developments. By the
time children near the end of the middle schools, some
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will certainly be ready for a more elaborate

framework round which to organise their knowledge,

and will recognise discrete elements in that frame-

work. The developments need to be gradual, and to

avoid, as far as possible, a marked change at 11l

which might perpetuate a primary-secondary break

within the new schools.

51

The pamphlet made a number of recammendations about possible subject
groupings which would fit in with this line of thought. One suggestion
placed science along with geography and history under the heading of
‘environmental studies': work in this area was seen to emphasise
elements which we have mentioned earlier as part of the scientific
method, Although it was realised that same 'short-cuts' might be
necessary in order to equip children with sufficient knowledge to
cope with their surroundings, it was emphasised that most general
scientific statements arrived at dﬁring the middle years should
arise out of direct experience. Investigation and continued
investigation were seen as the best ways of bring children into
contact with the scientific method. In addition 'environmental
studies' would incorporate mathematics, art, and language as basic
tool subjects. An alternative arrangement saw science linked more
directly with mathematics. It was suggested that they often shared

camon ground work and that the same teachers might be caipetent in

both areas.

When organisational needs were examined it was argued that a time-
table  using 'blocks of time' would be most appropriate for areas, like
science, which were based on the empirical approach; this would
ensure that the necessary flexibility could be made available. Still
dealing with the internal organisation of the middle school, the
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question of co~operative teaching was raised. It was suggested that
even with the youngest age-groupings a certain amount of co-operative
teaching was necessary, particularly in areas such as the use of
available resources. By the second and third year, co-operative
work would begin to involve the assistance of teachers in different
subject areas. The following quotation shows how team teaching was
seen as one particular technique which could be used if a year

group were‘v}ork:lng, more of less, in an individual manner.

By the second and third years, teachers who may be
covering the bulk of the curriculum with their classes
would probably benefit from some support from a year
group leader or a consultant teacher working beside them
in the classroom. On occasions when the bulk of a
year-group are working individually, two or three
teachers might be moving amongst them, giving
assistance according to their particular strengths.
At such times the help of a supernumerary art and
crafts teacher might be available to children (singly,
in small groups, or in whole classes) who need skilled
help in recording and displaying the results of their
enquiries. Such specialists could also be invaluable
by giving guidance on techniques.

52

Ancther point also concerned with the questiom of organisation

involved the type of specialised equipment and facilities appropriate
for science in the middle years. The following quotation indicates

the changing needs of the children as they pass through their middle

years of educaticn.

The building has to allow for different ways of working
as the children pass through the school....Groups of
the youngest children are likely to spend most of their
time with one teacher, whereas the oldestwill meet more
teachers and need easier access to more advanced

equipment and facilities, at least in science....
: 53
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In conclusion, it would appear to have been argued that the middle
school should attempt to provide a more flexible and continuous
curriculum for the 8 to 13 year olds than existed previously in
the traditional primary-secandary type of organisation. However,
it could be argued that certain factors might work against this
type of philosophy. For example many 8 = 12 middle schools which
develop out of existing primary schools will contain staff who have
been 'primary trained'. Thus it may be difficult, especially if
physical conditions are unfavourable, for those teachers to change
their teaching style, especially with the older age groups, to

favour a slightly more specialised approach.

5. The Scottish Education Department and H.M. Inspectorate

The work of the Scottish Education Department shows many similarities
with its English and Welsh counterpart, and it faced similar problems.
In the primary field the Primary Memorandum’- of the mid 1960s

echoed the sentiments of D.E.S. reports. It contrasted the more
traditional approach of nature study with the newer development
towards envirormental studies where science was included along-side
history and geography. In the early years (5-9 years) an integrated
approach through 'centres of interest' was advocated with emphasis at
all times upon 'cbservation, investigation, discussion and recording'
of aspects of the child's environment. The concepts of quantity,
space and time were highlighted as particularly important at this
stage. Later work (9 - 12 years) might profitably involve more
systematic subject studies: however this did not imply a total
separation into subjects. In a section which dealt more specifically
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with the aims of science, the teachers were advised not to use any
form of rigid syllabus in their endeavour to prepare children for
secondary work.

It was also argued that it would be wrong for teachers to insist

on children memorising factual knowledge; it was believed that
children would be much better employed attempting to find answers to
. problem situations. Further, the primary level was not thought an
appropriate point to begin using elaborate equipment; the involve-
ment of the children themselves in making their own apparatus was
seen as a valuable part of the learning process.

The S.E.D. was also involved in the Schools Council's primary science
project, Science 5/13, contributing over £10,000 to the cost and
taking an active part in the trials of the project. Later, H.M.

55 which

"Inspectorate campiled a report entitled Envircnmental Education
considered ways in which schools could help children explore the
envircnment around them. The approach is an integrated one with

science included as just cne of the subjects to be considered.

At the secondary level the S.E.D. was responsible in the early 1960s
for organising new altemative courses for pupils taking 'O' and 'H'
level examinations in science. In the mid '60s the Secretary of

State for Scotland set up the Consultative Camnittee on the Curriculum
(C.C.C.) which was to play an important part in later develomments

at the secondary stage. The aim of this Committee was to give the
Secretary of State specialist advice cn the school curriculum. It is
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respansible for a number of committees and curriculum development
centres which‘pranote development in particular subjects and areas
of school education. Like the Schools Council it has neither power
over, nor responsibility for, the content or management of the
school curriculum. What is taught in schools is determined by
education authorities and headteachers in the light of guidance
which might be issued by the Secretary of State for Scotland.
Members of the C.C.C. are appointed by the Secretary of State in a
pei‘sonal capacity and do not represent particular organisations or
sectors of education. Members came fram a variety of backgrounds
including schools, Universities, Colleges of Education, further
education, education authorities, H.M. Inspectorate, the Scottish
Certificate of Education Examination Board and the Scottish Council
for Research in Education. Both the Chairman and the committee
secretariat are members of the Scottish Education Department. The
s;cructux'e outlined has led to a close knit relationship between the
various sectors of education and it could be argued that as a result

the C.C.C. has more influence over curriculum development in Scotland

than the Schools Council in England and Wales.

One of the most important initiatives of the Consultative Committee
o the Curriculum in science came with Curriculum Paper 7 (C.P.7.)2%.
This document which was issued in the late 1960s dealt with two
distinct areas; first, an integrated science scheme proposed for all
children in the first two years of secondary school (12 - 14 years)
and second, a course of study suitable for those children (aged 14

years and upwards) who would not be sitting the Scottish 'O' Grade
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examination in science. Accampanying this document were a number
of pupil worksheets (often referred to as the Heinemann sheets
after their publisher) which attempted to encourage a discovery
approach in science for the first two years. It soon became
apparent that modifications were needed to meet a wider range of
abilities than had previously been appreciated. The need was
particularly acute in mixed ability classes where materials were
urgently needed tb allow teachers a more individualised approach.
The result was that a working party wa§ set up under the auspicies of
the C.C.C.. This produced sets of new worksheets and teachers'
guides. These worksheets contain 'core' material for all children
so that the basic concepts of the course are covered with extra work
to consolidate ideas for the least able and extension sheets to
stretch the more able. Research conducted at the University of
Stirling and financed by the S.E.D. attempted to evaluate the implemen-
tation of the Scottish Integrated Science Scheme. This included the
original Heinemann worksheets and the new versions as they became
available and were tried out in the schools. Brown in her study

of the Scheme's inplementation57 isolated a number of problem areas.
One of the main issues to arise was the vague way in which key
terms such as 'integration' and 'guided discovery' were defined and
discussed in C.P.7. The result was that in the schools teachers

had implemented the course in their own way depending upon their
particular interpretation. 2an dxamination of the type of cbjectives
teachers were working towards revealed that in the main these were
cantent dbjectives; objectivés concerned more with the 'method' of

science received much less attention.
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Later work which looked more closely at the new worksheets toock
mare of an 'action research' approach. This involved teachers and
researchers making hypotheses about why difficulties had arisen
with suggestions for possible solutions which could be tried out.
(ne of the main difficulties encountered concerned the need for
teachers to differentiate between the various abilities of pupils
and then match these abilities with suitable activities. The guide-
lines offered in the materials produced by the Central Working Party
appeared insufficient when teachers attempted to use the new work-
sheets in a mixed ability setting. The following conclusion was
made by the research workers.

It is our view that success is possible only if

teachers themselves articulate the attainment

criteria that concern them, develop internal

assessment procedures which they can see to be sensible

and practical, and devise their own strategies for

deciding what tasks pupils should undertake and

for organising their classrooms. On the other

hand, the kind of mixed-ability teaching that is

being proposed clearly implies new ways of

pedagogical thinking and the development of radically

different teaching procedures from those to which the

majority of teachers are accustomed, and it would

seem unreasonable and over-optimistic to expect

teachers to introduce such changes:without any
external help. 58

At a more general level, Brown59 argued that much more needed to be
done to adequately define the purpose of newly created posts such as
assistant heads which could have considerable impact upon curriculum
development within schools.

In 'Science - A Curriculum Model for the 1980s'®C the Scottish
Central Camittee on Science, under the auspices of the C.C.C.,

provided a possible pattern for future develcpments in science
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education for the early secondary years. Like the revisions

which tocdk place in 1962 with the introduction of the new
syllabuses, the Camittee recammended that certain revisions should
be made so that the syllabuses remained up-to-date but the emphasis

was clearly toward 'a cammon core' for Sl to SIV (12 - 16 year olds).

-The Science §/13 Project

The Science 5/13 p:oject was sponsored by the Schools Council (its
chief sponsor), the Nuffield Foundation, the Scottish Education
Department and the Plastics Institute. Table 4.6 lists the financial
contributions made by these bodies. The project, set up to consol-~
idate and extend the work of an earlier primary science project,
Nuffield Junior Science, began in 1967 and was based at the
University of Bristol, School of Education. The project director
.was Len Ennever. The project team are listed in Appendix A. The
main part ‘of the project ended in 1973 although same activity tock
place after that date with the setting up of an After-Care camittee
to oversee further dissemination of the project after the trials

ended.

The new Schools Council project team were keen that their work should
be used not only in the primary school but also in the first two
years of the secondary schoocl. A number of possible names were
suggested for the project such as 'Introductory Science Study',
'Elementary Science Teaching Project', and 'Early Science Education
Study'. 'Science 5/13' was chosen as the title because it gave a

clear indication of the age range the project was aimed at.
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TABIE 4.6 Financial Contributions to Science 5/13
INSTITUTION FINANCE GIVEN
1. Schools Council £137,200
2. Nuffield Foundation £ 18,000
3. Scottish Education Department £ 10,340
4, Plastics Institute £ 2,000

Source: Elliott, J., 'Science 5 - 13' in Stenhouse,L., (Ed.),

Curriculum Research and Development in Action,

Heinemann Educational Books, London, 1980, p 9¢
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The broad terms of reference initially laid down for the
continuation project were given in a Council memorandum. The
relevant paragraphs are reported below.

The main direction for the work of such a project
is seen as extending the lines of development
initiated by the current Nuffield Project while
paying particular attention to the needs of older
junior pupils, and pupils in the early years of
the secondary schools. The existing Nuffield
team necessarily concentrated their efforts on
the needs of Infants and younger Juniors; the
needs of older pupils are now therefore the

main concern.... .

The principal aim of the project is seen as the
identification and development, at appropriate
levels, of topics or areas of science related to

a framework of concepts apmeriate to the age of

the pupils. The aim of the development would be to
assist teachers to help children, through discovery
methods, to gain experience and understanding of the
environment, and to develop their powers of thinking
effectively about it.

Account will naturally have to be taken of the different
needs of children of varied ability, according to their
interests and aptitudes. Similarly,the question of
supplementing, to some degree, the content of different
environments for children in rural and town schools is
one which will need attention.

This is likely to highlight another area of study, namely
the best way of increasing the average primary school
teacher's knowledge of modern science. The secondment of
teachers for additional training, in present supply
conditions, does not seem likely to be a remedy. The
team will be encouraged to stimulate local experiment-
ation to meet this need, perhaps through courses based
in the teacher centres already set up in some areas.
The team may also be able to consider how to advise
colleges of education about the content of curriculum
and general education courses which would equip
teachers better to tackle science teaching in the
primary school.

61

The second section in the quotation refers to 'a framework of concepts

appropriate to the age of the pupil'. In a leaflet, issued at the
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beginning of the project, Len Ennever explained the difficulties
in locating such a framework.

The project team and their advisers could find

no statement in the literature of a framework

of concepts appropriate to the ages of the

children and related to science: to establish

a valid one would entail long fundamental research

too extensive for this project to undertake,

necessary as it is. An attempt was made to

postulate such a framework as a first approximation,

but the result proved insufficient as a reliable

guide to the work of the project.

62

However the need to state 'objectives' was still considered
important and after discussions with teachers and others, the
original idea of a framework of concepts became a statement of
operational abjectives. In the first newsletter issued by the Science
5/13 project it was clearly stated that this statement of dbjectives
was not'in any way definitive, but rather a personal statement -
cne of many such statements that could be equally valid and that could
serve as indicaticns to teachers of what might emerge if they set

themselves the task of putting into words their own cbjectives for

children.' 23

The broad terms of reference also highlighted the need 'to assist
teachers to help pupils, through discovery methods'. This emphasis
upon the teachers as the people respansible for deciding what was
most appropriate for their classroams meant that the project

moved away fram using a prescriptive approach. In 'With Cbjectives
in Mind' %4, the teachers guide to the philoscphy behind Science 5/13,
it was made clear that the statements of cbjectives 'indicate the

outcame, but do not prescribe the means of reaching it' .65
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Diagram 4.1 shows the relationship between the main aim of the
project ('developing an enquiring mind and a scientific approach

to problems') and the eight broad aims. Each of the broad aims

was then broken down further into the statements of objectives which

were discussed earlier.

The project based its ideas of child develcpment upon the work of
Piaget. However the project team decided to construct their own three
stages of development which in part overlaped with those of Piaget:
these are described below.

Stage 1 - This stage of develomment includes same pre-operational
and same concrete operaticnal thought but includes, in the
main, the transition between the two.

Stage 2 - This stage of development includes concrete operational
thougl_mt.

Stage 3 = This stage of develcpment includes the transition fram
concrete operational thoughtto formal operational thought.

The Project team believed that each of their stages, like Piaget's,
was built upon the one before, sothat children pass at individual
rates through the stages in the same order fram stage 1, through stage
2 to stage 3, and that age is no guide to which stage of development
a child will be at.

The broad aims,then, were broken down into the behavioural cbjectives
appropriate for each of the three stages of develcpment. Diagram

4.2 shows, for example, how the broad aim, 'developing basic concepts
and logical thinking' was broken down into objectives for stages 1 to 3.
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The Cbjectives Appropriate at Stages 1 to 3 for

the Broad Aim 'Developing Basic Concepts and Logical

Thinking'

Developing basic concepts and logical .thinking

Stage 1 1.31 Awareness of the meaning of words which describe
various types of quantity.
Transition
from 1.32 Appreciation that things which are different may
intuition have features in common.
to concrete :
operations.
Infants
generally.
Concrete 1.33 Ability to predict the effect of certain changes
operations. through observation of similar changes,
Early stage 1.34 TFormation of the notions of the horizontal and
the vertical. '
1.35 Development of concepts of conservation of length
and substance.
1.36 Awareness of the meaning of speed and of its
relation to distance covered.
Stage 2 2.31 Appreciation of measurement as division into
regular parts and repeated comparison with a unit.
ConcriFe 2.32 Appreciation that comparisons can be made indirectly
operations. by use of an intermediary.
Later
stage. 2.34 Appreciation of weight as a downward force.
2.35 Understanding of the speed, time, distance relation.
Stage 3 3,31 Familiarity with relationships involving velocity,
distance, time, acceleration.
Transition 3.32 Ability to separate, exclude or combine variables
to stage in approaching problems,
:gstract 3.33 Ability to formulate hypotheses not dependent upon
. e direct observation
thinking
3.34 Ability to extend reasoning beyond the actual to
the possible,
3.35 Ability to distinguish a logically sound proof
from others less sound.
Source : Schools Council - Science 5/13, With Objectives in Mind, Guide

to Science 5 - 13, (Macdonald Educational, London, 1974), P.62
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The project team produced twenty-four teachers bocks, called units,
which examined different topic areas, such as wood, metals and time.
These are listed in Appendix B. All the units were for teachers,
same providing background information for teachers about topics

such as 'time', others giving advice about the type of behavioural
objectives to be achieved and possible ways of achieving these as
illustrated from classroars visited during the trials. Earlier
units dealt with fgirly specific topi&_such as wood and metals.,
Later cnes looked at more general areas, such as the wnit entitled
Change' and a series of units by Margaret Collis which examined the
enviromment. Towards the end of the project an additiocmal unit
entitled 'Understanding Science 5/13' was prepared to help teachers
assess the value of the project to them, whatever their knowledge of
science. It was intended for group of individual study by teachers

or students.

The project team decided to use a 'fomative type' of evaluation where
initial drafts of the units were tried out in schools and as a

result of feedback fram teachers, together with test results indicating
puwpil performance in terms of the cbjectives achieved, the draft
copies were revised and published. The evaluator, Wynne Harlen joined
the project team at the beginning of the project, and although she
was not concerned directly with the writing of the units, the process
of on-going evaluation meant that she had to keep in fairly close
touch with the team. Diagram 4.3 (the lower part deals more
specifically with the evaluation procedures) indicates this fairly

close relationship which existed between the work of the evaluator
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DIAGRAM 4.3 Development Of Unit Material And
Evaluation Material

Comments .
Expanded and from teachers || Distributed
ideas added - {and experience for
ice * of work with comment
children
. Pre-dralt Draft Final dratt
Sklstott " matarial material, of unit
. unit for unit for unit {printed)
’ Comments .
from other |
team members ) i -
Se'tﬂion of Distributed Pf"pﬂol pPilot § Published
objectives to all trials trials = unit
forunit team ) Results j
Comments analysed and i
from unit used in
author modification
. . Tests vied .
First test ) outin pre- tFmt:l:no;m of
material pilot trials & es .
* produced . on other other _evalunuon
- ' . children Imaterial
. : - T gmensesey ‘ ) ) Report forms
| e Unitmaterial i Stages in development of unit and question-
o ' ’ treseaumend : aires written
wveeme  Evaluation material

Source: Schools Council, Evaluation in Curriculum Development:
Twelve Case Studies, Schools Council Research Studies,
(Macmillan, London, 1973), p.20.
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and the remainder of the team. In all there were four sets of
trials, stretching fram 1969 up to 1972 which, involved nineteen
local education authorities in England and Wales and four local
education authorities in Scotland and in total involved 378 trial

schools. 66

The way in which the Science 5/13 projec_:t developed fits in with the
trends in science education which were discussed éarlier in this
chapter. For example, the publications of the Primary Science Sub-
Camittee of the A.S.E. in the early 1970s emphasised the importance
of the scientific process at the primary level rather than a set content.
This was the approach taken up the the Science 5/13 project team where
scientific skills such as 'cbserving, exploring and ordering cbserv-
ations' were the basis for .the materials produced. In 'With
Objectives in Mind" it was stated that 'the content area must be

new to children; that 'is (a) it engages their attention; (b) it
gives them opportunity to do samething, to construct, to collect, to
explore and find out; *(c) it stimulates them to think for themselves
and causes spantaneous discussion'.67 Also in the same unit it was
made clear that 'these units do not in any way constitute a course
or even part of a course. They are illustrations of ways in which

a teacher might go about helping children to achieve objectives

she has in mind for them. 68 The Plowden Repor't:69 expressed the
need for a child-centred approach which would take account of
different developmental levels and interest. This approach was built
into the basic philosophy of the Science 5/13 project with its
emphasis upon the work of Piaget and the belief that 'in general
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children work best when trying to find answers to problems that

70 The emphasis upon

they have themselwves chosen to investigate.'
'discovery learning' contained in the Muffield Junior Science
Project was continued in Science 5/13 but differed in that it
attenpted to give teachers more help to understand discovery
learning situations and the types of behavioural objectives which

could be achieved.

The argument being put forward is not that Science 5/13 has no
distinctive features, for clearly this is not the case. However,
Science 5/13 was developed around a number of approaches that
- were used at the time in science education more generally and as

such the project can best be viewed in that context. ‘
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. CHAPTER 5

Design of the Empirical Research

Using the literature review to generate areas for research

Chapters 2, 3 and 4 were organised around literature reviews: the second
chapter examined curriculum innovation and models of change; the third,
factors affecting innovation; and the fourth looked more specifically
at dévelcpnenﬁs in sciende education. ' It is the aim of this chapter

to higlj:lighﬁ material which might help isolate those factors which
‘affected the use of the S&mls Council's Science 5/13 project in the

trial schools after the end of the trials.

One of the main problems faced in isolating these factors was judging
which material in the reviews was relevant to the case of the Science 5/13
project. Also it was necessary to restrict the amount of material used
in an attempt to make the overall research study 'manageable' in terms

of the number of questions to be asked and the amount of time available.

If one locks in more detail at the first problem outlined, that of
judging which material in the reviews was most relevant then it is clear
sare was more and same less directly relevant. For example, same of

the research locked at considered other Schools Council or science

based projects with the result that clear parallels could be seen

between this work and the research to be undertaken on Science 5/13.

On the other hand, although much of the research undertaken in the

United States of America had relevance, on occasions it was too

closely linked to the educational system of that country with its distinct

organisational structure for it to be easily related to the British setting.
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Examples that might be quoted to illustrate this latter point include
those fram the research undertaken by Griffiths into the role of
administrators in schoolsl, and the work of writers such as Rogers

and Shoemaker when they examined the particular role of change agents.2
Also, same of the research work listed (again like that by Rogers and
Shoanaker3) was based on findings in areas outside education and

much of it was ofamore general nature and could be related to education
a few parts were too specific, for example, to the agricultural setting,
for it to be directly relevant. Similarly, while same of the research
conducted by Kelly and Nicodemus into the uptake of science projects

in the secondary school included scme factors which were of a more
general nature, others reflected the type of setting specific to
secondary school science with its use of specialist science teachers

and a fairly rigid timetable®.

In fact, in the first instance eleven areas of study were extracted
fram the literature reviews in chapters 2, 3 and 4 and considered
useful starﬁing points: these are reviewed briefly below and
reference is made to the material covered in chapters 2, 3 and 4
upon which they are based. In same cases these areas of study
closely follow the ideas or research of one particular writer, while
in other cases they are developed fram the work of a number of

different writers on related topics and material.

- Defining the research questions

1. Many writers including Booths, Gross et a16, Rogers and Shoemaker7,

Bolam8 and Milesg, spoke of campatibility of innovations. For
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example there needs to be compatibility between the school type
used and the innovation, between the skills and knowledge of the
trial teachers and the innovation, aﬁd between a project's
philoscphy and its setting. On the basis of this evidence it
seems reasonable to suggést that schools would be most likely to
continue with the Science 5/13 project after the trials where it
was seen as being campatible with the perceived needs and existing

practices of the receivers.

Rogers and Shoemaker concluded that the greater the relative
advantage of a particular innovation the greater the rate of
adoption'®. Rogers and Shoemaker defined relative advantage as
the degree to which an innovati.on is perceived as better than the
idea it supercedes. It could be argued that the position of the
Science 5/13 project in terms of its relative advantage over
existing practice, was different fromother projects such as those
dealing with the introduction of a new mathematics or reading
scheme. In the case of science the research literature shows that
at the time of the trials and up to the time when this research
was conducted there was generally little science teaching taking
place in primary schoolsll, whereas in the case of mathematics
and reading they were well established as central parts of the
primary school curriculum. In the case of Science 5/13, then,

if one is considering relative advantage one really needs to lock
at its position notwith regard to other primary science projects
but with regard to other parts of the curriculum. 1In this
particular case, then, there is a link between what Rogers and
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Shoemaker called the relative advantage of an innovation and

what Bolaml2 talked about as the competitive strength of an
innovation. Bolam suggested that the coampetitive strength of an
innovation could be looked at in terms of its success in the struggle
against other innovations and activities conmpeting for scarce
resources. Apart fram Nuffied Junior Science (which is usually
reéarded as the forerunner of Science 5/13 rather than a conpetitor)
there was little cametition in the science area in primary schools.
In practice, therefore, Sciénce 5/13 had to campete for scarce

resources more with other areas of study rather than with other

teaching in the same area.

The position, though, was a little different outside the primary
sector. In particular in the secondary schools, but also to a
lesser extent in the middle schools, there was a question of
relative advantage as well as campetition in the science area,

for example, from Nuffield Foundation projectsl3.

It might be imagined, then, that one of the factors likely to
influence continuation with the Science 5/13 project in primary
schools would be the extent to which it was seen by those able
to influence the distribution of resources as a worthwhile
endeavour compared to other possibilities in other areas of the
curriculum. In the case of ﬁhe middle and secondary schools
this factor might also be expected to be important though there
might be the additional question of the extent to which Science

5/13 was able to compete with other science projects.
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Rogers and Shcemaker cancluded that the camplexity of an
innovation was negatively associated with an innovation's rate

of adoptionl4. There would appear to be a number of ways of
locking at the complexity of an innovation. Rogers aﬁd Shoemaker
defined camplexity as the degree to which an innovation is perceived
as relatively difficult to understand and use. This definition
goes sameway to include an important factor described by Gross

et al as clar:i'.tyl.5 in which they mean the extent to which an
innovaticn's purpose is clearly stated. MacDonald and Ruddock
locked at the language of commication used by the variocus
project development teamsls. They argued that it was inevitable
that an in-group of word and phrases would be developed which
could cause prcblems during wider diffusion of the project. As

a cansequence it may make innovation more difficult to understand,
especially by those teachers not involved in the trials of a

project, and so might hinder wider dissemination, even in the trial

schools.

It might be thought, then, that one of the factors that could have
influenced continuation with Science 5/13 in the trial schools
could have been the extent to which those centrally involved with
the project felt that they understood its aims and objectives.

For example, to what extent did class teachers and headteachers
feel that they understood its purpose? Similarly,to what extent
did class teachers, in particular, feel that the project was

difficult to understand and would be difficult to use?
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The Curriculum Diffusion Research Project (C.D.R.P.) directed

by Professor P.J. Kelly found that teachers at the extreme ends
of teaching experience tended to have low adoption scoresl7. Thus
it seems reasonable to suggest that in schools where the teachers
involved with Science 5/13 were in 'mid career' they would be more

likely to continue with the project after the end of the trials.

Havelock, based on the work o_f _Barnett, emphasised the inportance

of the educational 'background of the receiverla. Crossland, in

his study of the Nuffield Junior Project’®

, reported that many
trial teachers found their lack of scientific knowledge a handicap.
Bur.stall20 in her evaluation of the pilot scheme to introduce French
into the primary school found similar difficulties arising from
too few staff qualified to teach French. Thus it seems reasonable
to suggest that in schools where the teachers involved with Science
5/13 had relevant pre-service training it would be more likely that
they would continue with the project.

Shipman in his case study of the Keele Integrated Studies Project21
discovered that staff turnover was a problem which hindered the
diffusion of the project in the original trial schools. Therefore
it might be thought that in schools where trial teachers moved away
it would be less likely that the school would continue with the
project after the trials.

Many writers including MacDonald and Ruddockzz, Hoyle23, Dickinson24,

Wattonzs, and Shipmanzs, emphasised the important role 6f the
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headteacher in the pramotion and uptake of an innovation. Thus
it might be thought that where the headteacher was positive towards
Science 5/13 it was more likely that the school would continue

to use the project after the trials.

27, discovered that the higher the

Keily in the C.D.R.P. survey
appointment level of the trial teacher the higher the adoption level.
Although this survey examined science projects in the secondary
school this finding also might have relevance in the primary school
especially as the headteacher is thought to exert such an important
role in the innovation process. Thus it could be suggested that there

might be an association between the involvement of senior staff

_ (headteacher, deputy headteacher, or a teacher with a scale post

in the primary sector, or head of department elsewhere) in the
trials of the Science 5/13 project and continuation with the project

after the trials.

Two previous sections (see 6 and 7) highlighted the important role
of the headteadier and the effect of the movement fram the school of
trial teachers. It would seem possible, then, that, like the trial
teachers, if the headteacher involved during the trials were to
leave towards the end or directly after the trials, this might have
an adverse effect on the liklihood of continuing with Science 5/13

after the trials.

Humble and Ruddock in their evaluation of the Humanities Curriculum

Prvojectz8 ooncluded that a key factor at the local level was a
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education authority's camitment to an innovation. For example,

did this caomitment show itself in clear policy statements?

Thus it might be thought that schools would be more likely to continue
with Science 5/13 after the trials if the local education authority
supported the work.

Crossland, in his evaluation of the Nuffield Junior Science Projectzg,
spoke of the importance of the teachers' centres for support and

training. Other researchers, including Humble and Ruddock-C,

. Shipmann, and Stenhouse32, discussed the necessity of adequate

and effective support both at the local and school level. Thus it
can be suggested that there might be an association between the support
given to the trial schools using the Science 5/13 project and

continuation of the project after the trials.

In chapter 3 when the factors affecting the success of an innovation
were being discussed it was pointed out that one could not ignore
the possibility of interaction between these factoré . It is
important that this should be remembered when considering the
issues outlined above. It is quite likely, for example, that there
will be same interaction between the extent of teaching experience
(point 4 in the list above) and the gppointment level of the trial
teacher (point 8 in the list above). It is also cléar that the
issues discussed above are not really discrete but overlap. This
discussion, then, has sought to point to same of the main areas of
interest for the research but it is important that the listing
should not be taken to j.rrpiy that there is no interaction or

overlép between the individual factors.
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Methodology for collecting the data

The information used to examine the questions outlined in the last
section was collected, first through a questicnnaire .survey, and
second, through visits to trial areas. The questionnaire sought to
obtain the following information: school type; facilities available
in school; the teaching method adopted; previous involvement with
the Nuffield Junior Science Project; pre-service details of trial
teachers; in-service details before, during and after the trials;
and trial teachers' impressions of the usefulness of the various
Science 5/13 materials. The questionnaire devised incorporated
questions which were of an open and closed type. A copy of the
questionnaire form is reproduced in Appendix C.

The visits to the trial areas had a different focus to the questionnaire
survey. The centre of attention was on the policy of the local

authority, the support given during and after trials, and the attitude

of Advisers/Inspectors to the project.

Schools in twenty different areas33 were involved in developing the
Science 5/13 trial materials. It was decided to lock at the extent
to which the trial schools continued to use Science 5/13 after the
trials in a sample of areas rather than in the whole population.
This decision was based largely on practical considerations. The
sample population used was designed to include as wide a variety of
school and local authority types as possible. As a result, it was
decided to lock at all of the schools in a number of local authority
areas, rather than simply at a random sample of all schools. The



181

areas in the sample were chosen to illustrate a variety of different
circumstances: geographical position (for example urban - rural
setting), school type (for example schools based on the traditional
primary - secondary structure and others where middle schools were
used) and thé structure of the local Advisory service/Inspectorate.
Nine areas34 were selected for the sample population; this included
198.schools. A small pilot was undertaken in another area before the

main research was undertaken.

The postal questionnaire took place about five years after the trials
had finished35. The questionnaire was divided into two parts, (form

A and fom B). In the first instance both forms were sent to the
present headteacher of the trial school. Form A was to be filled in
by the teacher(s) who undertock the trials for the Science 5/13 project
and cancerned the position directly before, during, and after the
trials. In most cases only one teacher was involved in a trial in any
one school. Where this was not the case the headteacher was asked to
give the form to the teacher who had been most centrally involved with
the project in the school. Much of the questicnnaire sent to the
trial teacher dealt with the type and amount of help received before

and during the trial period. Form B examined the position after the
trials in more depth. The present headteacher in the school was asked
to give details of the amount of work on Science 5/13 undertaken up

to the time of the survey. If teachers were still working with Science
5/13 the headteacher was asked to select one to camlete the second
part of form B. As with form A, form B included the type and amount

of help received fram local support services. The next chapter
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analyses the data fram the questionnaire survey.

Sare difficulties were encountered with the use of the postal
questionnaire sent out to trial schools: most of these lay with form

A which was to be filled in by one teacher in each school who had been
involved in the trials of Science ¥13. There was a certain amount of
difficulty associated with locating trial teachers: many had moved to .
other schools and in some cases to different jcbs. Often if the teacher
had moved to another school in the same aiea the headteacher sent on
form A directly to them, but on occasions it meant trying to find a

teacher's new address to send a questionnaire form to them direct.

More generally it is récognised that postal questionnaires have draw-
backs as well as advantages. The drawbacks include the tendency to
concentrate on those issues which can be easily recorded and the fact
that they cannot be used to examine the views and approaches of
respondents in any depth. In practice postal questionnaires are best
used to enable the researcher to research a number of respondents and
to collect information which can be easily specified. In this
research most of the information sought through the postal questionnaire
has been of this kind. It has been used, for example, to collect
information on school type, and on teacher background. On occasions
respendents have been asked to express a view, on 'say the value of
the Science 5/13 units, but questions of this kind have not

predaninated.

One further point should be made about the problems facing the use of
the postal questicnnaire in this research. In a mumber of cases
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teachers have been asked to recall, say details about the progress
of the trials. Recall of events same time ago may not be perfect
and in interpreting the results this will need to be borne in mind.

The research reviews undertaken in chapters 2, 3 and 4 drew attention
to a number of points which formed the basis for the interviews with
local authority Advisers/Inspectors. The interviews, then, were

| structured in so far as certain areas of questioning were decided
upcn before the interviews themselves tock place. The areas of
questicning are listed in Appendix D. However, it was considered
important that those being interviewed should feel free to talk
around these issues and raise other points they thought were
relevant to the discussion. The main points in the interviews were
written down: it was decided not to use tape-recordings because it
was felt that given the positions held by same of those being
interviewed they might not have been as forthcoming if tape recording

had been attempted.

The interviews conducted with the local authority Advisers/Inspectors
often led to additicnal interviews with other personnel in the support
structure, most notably College of Education lecturers and teachers'
centre wardens. This was useful as it not only gave further insight
into the development of the project from other points of view, but
also in sane areas much of the sﬁpport had been taken over either by
the College of Education or co-crdinated by the teachers' centre, with
the result that these respondents were able to give directly relevant
information. The interviews with local authority Advisers/Inspectors
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also saretimes resulted in visits to local schools which had been

involved with the trials for Science 5/13.

One of the other important aims of the area visits was the oollection
of documentary information. There was little difficulty in gaining
necessary access and same of the documents were discussed during the
interviews with local authority Advisers/Inspectors. The areas
differed in the amount of documentation available: some areas, like
area 2, held an immense store of literature about Science 5/13
meetings, while in other areas, where in-service provision had been
centred around school viéits, there was little documentary information
available., There were also same differencés between the areas in the
type of institution holding the documentary information. In scame areas
Colleges of Education had co-ordinated much of the support and they held
most of the relevant information, while in other areas teachers centres,
curriculum development centres or specialised Mathematics and Science
centres had been much more important and held a great deal of the
relevant information. However, in nearly all of the areas visited

the local authority Adviser/Inspector had valuable written information,

usually outlining the owverall strategy for primary science.

In chapter 7 each area is locked at in turn in a separate section.
Each section begins with a description of the area including, for
example, details of the geographical setting, the nurber and type pf
schools involved in the trials, the return rate for the questionnaire
survey, and a brief cament on the extent of continuation with Science

5/13 after the trials. The discussion then tums to the develcopment
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of the Science 5/13 project both during and after the trials as

seen from the standpoint of the local authority Adviser/Inspector and
other personnel fram the support structure that were interviewed. At
times reference is made to comments of personnel from the schools
visited. Documentary evidence is used to help describe the
develomment of the project: for example, to outline the number and
type of in-service courses provided and to examine individual local

authority policies relevant to the teaching of science for the 5to 13

age range.

A cament should be made also about the nature of the evidence
presented in that chapter. Much of the evidence referred to is the
views of key personnel. As was explained earlier the interviews with
these people were not tightly structured, and although a list of areas
to be covered in the interviews was drawn up beforehand it was felt
important that those interviewed could talk around issues and bring up
other areas for discussion. The variety between areas was expected
and in fact cane of the aims of the interviews was to bring this out.
However, it is recognised that because the interviews were conducted
in this way the information collected must be evaluated on a different
basis to that resulting fram the questionnaire survey. There are
dangers as well as benefits fram the methodology adcopted for the
interviews. For example, not all issues were covered in the same way
and in the same depth with everyone. In certain cases issues were more
fully explored because the respondent wanted fuller discussion.

This may or may not have been because the issue was genuinely more
important in that area. Similarly there are major problems in inter-

preting the information cbtained. To what extent has the interviewer
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encouraged the respondent, to discuss issues in certain ways and how
should the information be evaluated? Which of the points that the
respaondent raised should be highlighted and which should not be
treated as fully? There are real problems of interviewer bias to
be taken into account. Nevertheless despite these problems, and they
are not being minimised, such interviews can provide valuable
information. One review of this kind of work in education research
has said :

Depth interviews regquire considerable skill and in areas

such as psychotherapy, practitioners receive extensive

training in the necessary techniques. C(Consequently it

is not something which can be undertaken lightly or by

anyone not well-informed about procedures or hazards.

Yet sensitively and skilfully handled the unstructured

interview, sometimes lasting for two or three hours,

can produce information which might not otherwise emerge.
36

The problems facing the use of the information collected in this research
fram the area visits, though, are not confined to those normally
associated with unstructured interviews. There is, for example, also
the question of the fact that in same areas the range of what might
be termed 'key informants' was greater than others. Similarly, in
same areas the range of written material available was greater than
in others. Again, in same areas'key informants' were keen that they
should supplement their descriptions with visits to schools, but

this practice was not uniform. All of this adds to many of the
difficulties outlined in the last paragraph. How is this information
to be interpreted and evaluated? The view that has been taken is that
the information cbtained is interesting and should be reported.

However the basis on which it was collected needs to be stressed and
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taken into account in evaluating it. Further, it needs to be
recognised that the area visits were undertaken after the questionnaire
survey so that the interviewer undoubtedly was influenced by the
information gained fram the questionnaires and it must be likely that
this would influence the conduct of the area visits, and the inter-
pretation presented of them. What is being argued, in essence, is
that it is a question of balancing the advantages and disadvantages
associated with this part of the research and recognising the

problems faced when interpreting the results.

Nature of the criteria used to illuminate the research questions

The remainder of the chapter locks at the criteria used to examine the
eleven areas of study outlined in the first part of this chapter and
the way in Which relevant information was collected. Same of the
research questions highlighted suggested fairly cbvious and straight-

forward criteria though this was not the case in all instances.

Research question l considered the compatibility of the Science 5/13
project with the perceived needs and existing practices of the receiver.
In this study such campatibility was assessed in a number of ways.

These included an examination of: school type; facilities available in
the school; the teaching method used and previous use by the school

of the Nuffield Junior Science Project. All these points were covered in
the questionnaire form (see question 2, form A; question 40, form Aj

question 3, form B (section 1), question 3, form B (section 2)).

Research question 2 dealt with the relative advantage of the Science
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5/13 project over the existing practices it might replace and its
competitive strength. Fram the evidence reviewed in earlier chapters37
it has been suggested that because of the general lack of science at
the primary level, teachers,in general, would be assessing the

relative advantage of the Science 5/13 project against other curricular

areas which included little or no science. However it was anticipated

that the position' in the secondary and middle schools would be different.

In the secondary schools there would be a significant amount of
campetition from other Schools Council and Nuffield Foundation projects
in science such as the various 'O' level courses and the Cambined
Science Scheme. At the middle school level it was felt that same of
these schemes, particularly Cambined Science micht be seen as an
alternative for science work with the older children. It was hoped
that questions such as why trial teachers had started work with
Science 5/13 and why trial teachers and headteachers had discontinued
work within the project would give same indication about the campetitive
strength of cother innovations. (see question 50, form A, ahd question
4(c), form B (section 1)). In addition it was considered important

to discuss this area in the interviews with the local authority

Advisers/Inspectors.

Research question 3 involved the cawplexity of the Science 5/13 project.
The criteria used included the trial teachers' assessment of the use-
fulness of various parts of the project's materials such as the
Teachers Background Information units and the sections of the units

dealing with objectives (see questions 32 - 36, form ). More
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information was gathered during the area visits where support staff

were asked to outline areas of difficulty encountered by teachers.

Research question 4 suggested an association between the use of trial
teachers in mid-career and the continuation with the project. Question

1, an form A, was used to collect this information.

‘Research question 5 locked at the association between pre-service
training and continuation with the project. Question 6, onformA and questions
4 and 5, form B (section 2) locked at the pre-service training of

teachers in science education.

Research question 6 dealt with the movement of trial teachers both
during and after the trial period. Questiaon 55, form A (section 4),

was used to oollect this information.

Research questicn 6, concerned the importance of the role

played by the headteacher in pramoting imnovation. The first section
of form B was specifically aimed at the headteacher. Question 10 in’
this section asked headteachers about whether they considered Science
5/13 to be a valuable project for use in their school. The following
question (questionll) asked those who felt Science 5/13 to be valuable

why they held this view.

Research question 8 locked at the association between the involvement
of senior staff in the school trials and continuation with the project
after the trials. The first question in section 1 of form A collected

this information.
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Research question 9 examined the association between headteachers'

movement away fram trial schools and continuation with the Science
5/13 project. The first two questions in section 1 of form B asked

whether there had been any changes in headteacher since the trial

periocd, and if so,how many changes had occurred.

Research question 10 examined the association between lt-he positive
attitude of a local education authority towards an innovation and its
continuation. This was assessed, in part, by considering the amount
of general support available to trial schools both during and after
the trials. However this aspect is dealt with more centrally in
cannection with the next question. The present issue deals more
with the presence of absence of policy statements by the decision
makers in the local education authority and their effect upon the
uptake of an innovation like the Science 5/13 project. This
information, largely documentary evidence, was gathered during the

area visits.

The final research questicon (11) locked in more detail at the effect-
iveness of the type and amount of support given both during and after
the trials. In the questionnaire the trial teachers were asked to
list the various local and natiocnal meetings attended both before and
during the trials and in addition to rate their usefulness. Also
they were asked to give details of the type of persannel who visited
them in the classroam, the frequency of visits, and their purpose

as seen fraom the teachers' point of view. Again they were asked to

rate the usefulness of such visits. Similar questionswere asked
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of the post-trial teachers in the trial schools. (See questions

7 - 31, form A (section 2) and questions 6 - 15, form B (section 2)).
Also, in the first section of form A, trial teachers were asked
about the presence of a local teachers' centre and its distance from
their school. Similar questions were asked about other institutions
such as Colleges of Education and Universities which might have
provided support (see question 5, form A (section 1)). While the'

~ questionnaire dealt with the responses from the headteachers, trial
teachers and post-trial teachers, the interviews aimed to gather
information from personnel involved in supporting the project
locally. Therefore the interviews supplied valuable material giving
a better overall picture of the type and amount of support available

within each area.

It is important to stress at this juncture that while the above

formed the eleven main research questions and were the clear focus

for the research, they were not used in a restrictive fashion. It

was accepted fram t;he outset that other interesting issues and

points might be raised by respondents and therefore it was decided

that the research design should be flexible enough to take account of them.

In the second chapter a number of theories of change were reviewed;

for example, those by writers like Ste.nhouse38, Havelock39,and Schon4o.
No attempt will be made in this thesis to 'test' the theories. However
it is intended to return briefly to a discussion of these theories at the
end of the thesis to see to what extent they can throw further light on
the operation of the Science 5/13 project. This discussion will be
concemed less with the differences in continuation with the project

between schools than with the organisation and development of the

project itself.
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CHAPTER 6

Analysis o4 the Questionnaire Data

In the previous chapter the way that the sample population was chosen
was outlined and caments were made about how the postal questionn-
aire was émducted.. Table 6.1 shows the different school types
within the sample and the total population of trial schools. Fram
this table it can be seen that the types of schools represented in
the sample population are not an exact mirror image of those in

the total population. This is deliberate; the areas within the
sample were specially designed so as to give more than proportionate
weight to middle schools as their numbers in the total population
were small. During and after the trial period many areas were in
the'pmcess of changing over to a middle school system of organ-
isation and it was felt important that as many schools of this type

be included as possible.

Out of the 198 schools contacted by questionnaire, replies were
received fram 143; a response rate of 72per cent overall. Table
6.2 shows the response rate by aréa. Fram this table it can be

seen that the response rate in individual areas ranged from 64

per cent to 94 per cent. Table 6.3 campares the types of schools
fram which replies were received with that of the total sample
population. Fram this table it can be seen that the weighting

given to different school types in the original sample was maintained

in the sample of schools who replied. However, this does not mean
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TABLE 6.1 Comparison Between Total Science 5/13 Trial
School Population And Sample Schools By
School Type
TOTAL SCIENCE 5/13 SAMPLE OF SCIENCE 5/13
SCHOOL TYPE TRIAL SCHOOLS TRIAL SCHOOLS
No. y4 No Z
Primary 332 87.8 171 86.4
Middle 16 4.2 13 6.6
Secondary 30% 8.0 14 7.0
S— ] — —_——  ———
Total 378 100.0 198 100.0

* Includes 1 Special School
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TABLE 6.2 Response Rate By Area
TOTAL SCHOOLS 7 RESPONSE
AREA REPLIES
IN SAMPLE RATE
1 9 7 78
2 47 30 64
3 24 17 71
4 17 11 65
5 31 20 65
6 24 22 92
7 20 14 70
8 16 15 94
9 10 7 70
Total 198 143 72
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TABLE 6.3 Camparison Between Schools Fram Which Replies

Received And Those In The Total Sample By

School Type
SAMPLE SCHOOLS SCHOOLS FROM
SCHOOL TYPE WHICH
REPLIES RECEIVED
No. A No. %
Primary 171 | 83.3 121 84.6
Middle 13 6.6 11 7.7
‘Secondary 14 7.1 11 7.7
Total 198 | 100.0 143 | 100.0
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that one can totally ignore the question of non-response. It

might be imagined that schools not using Science 5/13 at the time

of the survey would have been less likely to respond to the
questionnaire because they were less interested in the issues

raised. Fram subsequent inquiries there seems to be same basis

for this belief. This will need to be taken into account at least

as _arpossibility when continuation withfheproject is being‘discussed.
Nevertheless, the non-response rate is not so high as to call the
validity of the survey into question even if the interpretation of

the results needs to be guarded.

Use of Science §/13 by Trial School after the Trials

Table 6.4 shows that 56 per cent of the schools surveyed continued
to use the Science 5/13 project directly after the trials fimshed
Of these only a minority (21 per cent) said they were using the
project as a basis for a science course (see Table 6.5). The
majority (79 per cent) used the project's materials as a general
resource to fit in with more integrated work. By the time of the
survey, only five years after the end of the trials the number of
schools still using the project had fallen to 35 per cent. These
results are shown in Table 6.6. Table 6.7 shows that only 20 per
cent of those schools still continuing were using the project

as a basis for a science course, the majority (80 per cent) were

using the materials as a general resource.

The question of the way in which the materials were used is an

important one. The Science 5/13 team never intended that the material
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TABLE 6.4 Number Of Schools Continuing With Science 5/13

Directly After The Trials

DID YOUR SCHOOL CONTINUE TO USE

SCIENCE 5/13 DIRECTLY AFTER THE TOTAL
TRIALS?
YES NO .
No. % No. 2 No. 2
—

80 55.9 63 44,1 143 100.0
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TABLE 6.5 Use Of Science 5/13 Directly After The

Trials

HOW DID YOUR SCHOOL USE SCIENCE 5/13

DIRECTLY AFTER THE TRIALS?

TOTAL
AS A_GENERAL AS THE BASIS FOR
RESOURCE A SCIENCE COURSE
No. 4 No. % No. yA
63 78.8 17 21.25 80 100.0
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TABLE 6.6 Number Of Schools Continuing Or Not

With Science 5/13 Several Years After

The Trials

IS YOUR SCHOOL STILL USING SCIENCE 5/13?

TOTAL
YES NO

No. A No. % No. 7

50 35.0 93 65.0 143 100.0




TABLE 6.7 - Use Of Science 5/13 Several
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Years After

The Trials

HOW DOES YOUR SCHOOL USE SCIENCE 5/13

TOTAL
NOW?
AS A GENERAL AS THE BASIS FOR
RESOURCE A SCIENCE COURSE
No. Z No. yA No. Z
40 80.0 10 20.0 50 100.0
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they produced be used as a straightforward science course; rather
they saw it as fitting into a more integrated approach incorporating
other subject areas. The project material, in the form of teachers'
guides, was designed to show teachers how they might select
activities for pupils so that they might achieve set cbjectives
appropriate to a child's develocpmental level. It v}as intended that
teachers should go on to use their own ideas for activities so
tailoring the work more closely to the interests and develcpmental
level of each pupil. The project undertaken by Wynne Harlenl
subsequent to Science 5/13 emphasised this need by developing
suitable in-service material to help teachers undertake such
dlagnostic work. Those local authorities cammitted to the policy
of introducing science into the curriculum for the 5 to 13 age
growping, particularly in the middle schools, soon discovered that
the materials of the Science 5/13 project provided them with the
basis for a science course. A few other projects, notably the

" Nuffield Cambined Science Project provided additional material

and together these two projects were used as the basis for an
elementary science couwrse. In local authority areas where the central
policy was not so camitted those schools using Science 5/13
generally dipped into parts of the materials using it alengside a
nurber of other resources to make up integrated topics of study.

The analysis of the questionnaire results which follows will
concentrate on the association between various factors and
coninuation with the project, without paying particular attention as

to how the project work was used. There are two reasons for this:
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cne is that the numbers involved mean that statistical analysis

of the results of the questicnnaire would have been very limited

if any attempt had been made to distinguish between different
types of usage of materials ; the other is that the issue of the
way the materials were used can ;;robably be more profitably examined
in later discussion ance the questionnaire analysié has been

campleted.

Table 6.8 indicates that out of 80 schools who continued with the
project directly after the trial§ ended, 44 (55 per cent) of these
were still using it at the time of the survey. There were 6 schools
(4 per cent of the sample replying) who stopped using the project
directly after the trials but had begun again using the materials

at the time of the survey. Inhone of these schools all the trial
teachers left soon after the trials ended for pramotion at cother
schools. A new headteacher had been appointed by the time of the
survey and had sent teachers to a local in-science course which

had included an introduction to the Science 5/13 project. As a
result the school began using the materials again. Work at a second
school was hampered also by the movement away of trial teachers and
in addition by a move to new buildings. At the time of the survey
the headteacher had just begun science work again involving Science
5/13. In a third school, the trial teacher had left directly after
the trials. The school had a high turnover of staff and at the time
of the survey had just acquired a perscn enthusiastic and campetent
to specialise in science. At the same time a change in the internal

organisation of the school meant that science would form an important
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Science 5/13 Directly After The Trials And

Several Years After The Trials

DID YOUR SCHOOL
CONTINUE TO USE
SCIENCE 5/13 TOTAL
DIRECTLY AFTER
THE TRIALS?
YES NO
IS YOUR SCHOOL YES 44 6 50
STILL USING
SCIENCE 5/13? NO 36 57 93
== I —
Total 80 63 143
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part of the curriculum; Science 5/13 was to be cne of the resources
used. The three remaining schools had been reorganised fram primary
to middle schools. Local authority policy had included science
(involving Science 5/13) as part of the curriculum. Prior to.
reorganisation a number of trial teachers in these schools had left;
in ane school staff involved in the trials had became disinterested
with the project. This leéves 37 schools (40 per cent of the

sample replying) who did not continue with Science 5/13 directly after
the trials, were not undertaking any work with the project at the

time of the survey and had not dcne so in the intervening pericd.

Use of Setence 5/13 and the Suitability of the Host

A great deal of research has indicated that one of the most important
factors determining the success of an innovation is the suitability

and receptiveness of the host. This was one of the factors high-

2 To lock more specifically at education Walton3

mentions the role of timetabling, a point reiterated by Brom4,

lighted by Schon,

although she places a rather different emphasis upon it. Writers
such as MacDonald and Ruddock5 stress the importance of the head-
teacher as a key figure in the innovation process within a school.

While the questionnaire survey was able to examine a number of the
factors concerned with the suitability of the host it was thought
more appropriate to lock at others through interviews. Every area
was visited after the questionnaire data had been analysed and
interviews were conducted with key personnel. This work will be

reviewed in the next chapter. Here only the issues raised in the
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questionnaire will be examined.

Table 6.9 shows the relationship between school type and the use of
the project immediately after the trials. It can be seen that in
terms of continuation the project was most successful in the middle
schools and least successful in the secondary sector. In the primary
sector (infant, junior and primary schools) more junior schools
cantinued with the project directly after the trials than infant

or primary schools. Table 6.10 examines the situaticn at the time
of the survey. The general trend is the same as directly after

the trials with the greatest percentage of schools continuing with
the project in the middle school sector and the smallest percentage,
in fact zero, in the secondary school sector. Same schools in the
sample population changed school type between the period directly
after the trials and the time of the survey. This was usually the
result of a local authority policy to change to a middle school
system and for this reason Table 6.10 also includes an analysis

of the school type that existed at the time of the survey. The
reduction in thepercentage of junior schools continuing with the
project at the time of the survey is explained by the change over
of same junior schools into either larger primary schools or into

new middle schools.

Several reasons can be suggested to explain why certain types of
schools were more successful with the project in terms of
continuing after the end of the trials. One possibility is that
certain age groups of pupils were more suited to the materials and
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TABLE 6.9 Relationship Between Schools CoﬁtinuingAWith

Science 5/13 Project Directly After The Trials

2nd Type Of School

TYPE OF SCHOOL AT THE TIME OF TRIALS
INFANT JUNICR PRIMARY MIDDLE SECONDARY
Schools
continuing
after trials 56 2 70.6 51.4 100.0 18.2
Schools not
continuing
after trials 43,8 29.4 48.6 0.0 81.8
Total 100.0 100.0 100.0 100.0 100.0
(N) (32) (17 (72) (1) (11)
Chi Squared = 17.11333
DF = 4

Significance = 0.0018
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ideas of the Science 5/13 Project. Stage 3 units were developed,

in the main, for older children in the 5 - 13 age grouping, as
would be found at the secondary stage of education. While it was
recognised that same children at the top end of the age range would
not have reached the appropriate Piagetian stage to undertake such
work, it was hoped that on average the three stage 3 units could be
tackled by the top age grouping. However in practice this was not the
case; the third set of trials showed that ‘very few children at the
upper end of the 5/13 age range appea.red'ready for the type of

work suggested in those unj.ts.6 This factor might help to explain
the low percentage of secondary schools continuing with the project
but it is not the camplete answer as a number of middle schools
included in the sample also undertock scme trial work with the

same units.

Another possible explanation is that certain types of schools
continued with the project because they had better facilities for
undertaking science work. A number of writers (such as GJ:oss,7
Havelock,® and Schon®) have noted that the availability of support
and facilities can be an important factor in the successful
introduction of an innovation. The best facilities would be
expected to exist in the middle and secondary schools where science
is taught as a separate subject, usually by specialist teachers.
This might explain the higher rate of continuation with the project
in middle schools but would not help to explain the position in
secondary schools. Tables 6.11 and 6.12 show the relationship

between continuation with the project and the availability of
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TABLE 6.11 Relationship Between Schools Continuing With

Science 5/13 Project Directly After The Trials

And Facilities In Classroam

FACILITIES AVAILABLE | FACILITIES NOT AVAILABLE

Schools
continuing
after trials - 57.5 60.0

Schools not

continuing

after trials 42,5 40.0
Total 100.0 100.0
(M (87) (45)
Chi Squared = 0,08

DF = 1

Significance = 0.780
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TABLE 6,12 Relationship Between Schools Continuing With
Science 5/13 Project At The Time Of The Surwvey
And Facilities In Classroom

FACILITIES AVAILABLE FACILITIES NOT AVAILABLE

—

Schools
continuing

at time of
survey 33.3 35.6

Schools not
continuing at

time of
survey 66.7 64.4

_

Total 100.0 . 100.0

&) (87) (45)

Chi squared = 0,07

DF = 1

[}

Significance 0.798
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certain facilities such as desk top space, display areas, sink,
water and library area. The tables show no significant relationship
between continuation with Science 5/13 and the availability of
facilities. One reason for the absence of a significant relation-
ship may be that the project does not require a great deal of extra
facilities above those already existing in the normal primary
classroan. This would certainly be the feeling of the project team
whose emphasis was upon using the simplest equipment and facilities
~available in existing primary schools.

A further explanation for why certain types of schools continued
with the project more than others might be the presence of more
science specialists in middle schools than in primary schools. Of
course science specialists would also be present in the secondary
schools, though their failure to continue with the project might be
the result of a number of other factors more specific to the
secondary sector. The next chapter which examines the findings of
the interviews with key persomnel will discuss in more detail the
problems facing trial teachers in the seéonda.ry schools. However,
it might be worthwhile noting at this juncture that one of the main
problems in secondary schools has been the difficulties involved in
integrating projects like Science 5/13 into the science curriculum
of the school. There are many science schemes available which can
be used at the secondary level. ‘Ihere is, as a result, a high
degree of campetition. Also a science scheme is not usually thought
of on its own but as cne of a number of schemes same of which may

be undertaken alongside it and others of which might be undertaken
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further up the school. One result is that many secondary schools
choose a scheme of work which covers the Qhole age range of the
school, rather than just one part of it (as was the case with Science
5/13). In addition although the philoscphy of Science 5/13, with its
emphasis upon the scientific method, sounds similar to the philosophy
of many of the more recent schemes for the lower secondary age-range,
in practice the absence of any set content makes it radically different.
In the middle schools this difficulty was overcome in one'area by the
local authOrity setting up a working party to agree upon a camon
core cf topics which would serve as a foundation for work in the high
schools later. Different Science 5/13 units were listed for use with
the various topics suggested. This area had decided to adopt

8 - 12 middle schools and unlike the 9 - 13 system the number of
specialist science teachers was, at the beginning, very small. This
itself created a problem, one which was partly overcame by intensive
in-service training.

It is interesting, then, to lock at the rel.ationship between
continuation with the Science 5/13 project and the subject background
of the trial teacher. Tables 6.13 and 6.14 show that few schools
where the trial teacher had a science degree continued with the
project either directly after the trials or were still doing so at
the time of the survey. In practice, many of these teachers were at
secondary schools although same were also at middle schools. In those
schools where teachers had either taken science as the main subject
at college or taken a science course at college, a majority of these

schools continued with the project directly after the trials. However,
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TABLE 6.13 Relationship Between Schools Continuing With
Science 5/13 Project Directly After The Trials
And Science Background Of Trial Teacher
SCIENCE BACKGROUND
SCIENCE SCIENCE MAIN | SCIENCE COURSE | NO SCIENCE
SUBJECT
DEGREE AT COLLEGE AT COLLEGE BACKGROUND
Schools
continuing
after trials 11.8 61.1 61.5 71.2
Schools not
continuing
after trials 88.2 38.9 38.5 28.8
Total 100.0 100.0 100.0 100.0
(N) 17 (18) (26) (66)
Chi Squared = 19.95
DF = 3
Significance = 0.000
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TABLE 6.14 Relationship Between Schools Continuing With

Science 5/13 Project At The Time Of The Survey

And Science Background Of Teacher

SCIENCE BACKGROUND
SCIENCE SCIENCE MAIN SCIENCE COURSE NO SCIENCE
SUBJECT
DEGREE AT COLLEGE AT COLLEGE BACKGROUND

Schools
continuing
at time of )
survey 11.8 44,4 30.8 43.9
Schools not
continuing
at time of
survey 88.2 55.6 69.2 56.1

—— —
.Total 100.0 100.0 100.0 100.0
(N) 17 (18) (26) (66)
Chi Squared = 6,87
DF = 3
Significance = 0.076
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at the time of the survey this trend had been reversed. In those
schools where the teachers had no science background, similar trends
were cbserved : a majority of the schools continued with the
project after the trials with the reverse trend at the time of

the surveﬁ;. However, it can be seen fram the numbers shown in
these tables that most trial teachers had no science tS:aini.ng ét

college or university level.

(ne of the other major differences between the schools who tock
part in the ‘Science 5/13 trials was the kind of teaching methods
used. The questionnaire asked respondents to state the main type

of teaching method they considered they used during the trial
period. Tables 6.15 and 6.16 show the relationship between the
different types of teaching methods and whether schools continued
with the project directly after the trials and were still doing so

at the time of the swrvey. The majority of respondents said that
they used more infommal child-centred, or active discovery methods.
It could be argued that those schools whose teachers use active
discovery methods, in tune with the philoscphy of the Science 5/13
project, might be expected to be more likely to ocontinue with the
project after the trials ended than the average. Both tables show that
a higher proporticn of schools who continued with the Science 5/13
project employed trial teachers who used active discovery rather

than teacher directed methods. However the difference was only

slight.

10

A nurber of writers including MacDonald and Ruddock™ ™ have noted
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Relaticnship Between Schools Continuing With

Science 5/13 Project Directly After The Trials

And Teaching Method Used During Trials

TYPE OF TEACHING METHOD USED DURING TRIALS

ACTIVE DISCOVERY

TEACHER-DIRECTED

METHOD METHOD
Schools continuing
after trials 60.0 58.9
Schools not
continuing
after trials 40.0 41.1

Jr— et R —— T ——————

Total 100.0 100.0
(N) (40) (90)
Chi Squared = 0,00553
DF = 1
Significance = 0.9407
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TABLE 6.16 Relationship Between Schools Continuing With
Science 5/13 Project At The Time Of The Survey
And Teaching Method Used During Trials

TYPE OF TEACHING METHOD USED DURING TRIALS
ACTIVE DISCOVERY TEACHER-DIRECTED
 METHOD METHOD
Schools
continuing at
time of survey 37.5 35.6
Schools not
continuing at
time of survey 62.5 64.4
Total - 100.0 100.0
(N) (40) (90)
Chi Squared = 0,00023
DF = 1

Significance = 0,9879
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that the attitude of staff in a school is an important factor

in the success or failure of a project; particular emphasis

has always been given to the attitude of the headteacher to the
innovation. This was considered an important area to examine in
this study. The questionnaire asked headteachers to consider
whether Science 5/13 was a valuable project for their school. It -
was felt that schools where headteachers thought Science 5/13 was
valuable would be more likely to continue with the project. It was
though that a positive attitude on the headteacher's part might

mean that they would give leadership and general support for the

project

Tables 6.17 and 6.18 show that the majority of headteachers thought
the project was valuable. The number disapproving or wsure was
small so the camwparisons should be treated with caution. Table 6.17
examines the position directly after the trials. The majority of
schools where the headteacher approved of the project continued

with it whereas the reverse was true where the headteacher disapproved.
At the time of the survey (table 6.18) fewer schools (though still
nearly half)‘ where the headteacher thought that the project was
valuable were still using it but none of those schools where the
headteacher disapproved were still doing so. It could be argued
however that,in the schools where they did not continue to use
Science 5/13, the headteachers said that the project was unimportant
or that they disapproved of it simply because their schools were

not involved and that in the schools continuing to use Science 5/13
the headteachers said that they approved of the project simply
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TABLE 6.17 Relationship Between Schools Continuing With
Science 5/13 Project Directly After The Trials
And The Attitude Of The Head Teacher To The
Project
IS SCIENCE 5/13 A VALUABLE PROJECT?
YES NO DON'T KNOW
Schools
continuing
after trials 70.3 15.4 23.5
Schools not
continuing
after trials 29.7 84.6 76.5
—— —— 1
Total 100.0 100.0 100.0
(N) (101) (13) (17)
Chi Squared = 24,35152
DF = 2
Significance = 0.0000
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TABRLE 6.18 Relationship Between Schools Continuing With
Science 5/13 Project At The Time Of The Survey
And The Attitude Of The Headteacher To The

Project

IS SCIENCE 5/13 A VALUABLE PROJECT?
YES NO DON'T KNOW
Schools
continuing
at time of
survey 47.5 0.0 5.9
Schools not
continuing
at time of
survey 52.5 100.0 94,1
Total 100.0 100.0 100.0
(N (101) (13) (17)
Chi Squared = 19.,40099
DF = 2

Significance = (,0001
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because their schools involvement. When headteachers were asked

to give reasons for discontinuing work with Science 5/13 the most
camon reasons included: one, that a considerable amount of time
had been spent on the project during the trials and that after

it was considered that this time shbuld be used for other areas

of the curriculum; two, that the project did not fit the needs

of the school; three, that there was conpetition from another
project(in the secondary school this was usually campetition from
Nuffield Carbined Science); four, that the staff involved had either
left or were not interested (the latter sametimes resulted because
staff had taken on new respansibilities); and five, that the driving
force had been the headteacher at the time of the trials and they

had subsequently left.

In addition to the attitude of headteacher, the trial teacher plays
an important role in detemining whether or not a project will be
successful. As with many Schools Council projects developed in

the late 1960s and early 1970s, the trial teacher was involved in

a cansiderable amount of clerical work necessary for the project

to be evaluated by the central team. More specifically for projects
like Science 5/13 and Primary French the trial teacher was aksed to
undertake work in which she herself had not usually specialised. All
of this, in addition to the normal day to day routine puts pressure
upon the trial teacher. Therefore cne would expect that if the
project were to be successful a keen and enthusiastic trial teacher
would be needed. One way of loocking at this question was to ask
teachers why they undertock the project in the first place. Were
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they keen to find out more about science or did they undertake
the work because they had been asked by same other person (like
the headteacher or another member of staff) or same other body
(like the educaticn authority)?

Tables 6.19(a) to 6.19(e) show the relationship between the reasons
why trial teachers began Science 5/13 and continuation with the Project
by the trial schools directly after the trials. Tables 6.20(a) to
6.20(e) show the same kind of relationships at the time of the
survey. The tables show that the overwhelming majority of teachers
said that one of the naésons for starting trial work was because
they were interested themselves in finding out more about primary
science (see table 6.19(d) and table 6.20(d)). The next two most
popular reasons given for beginning Science 5/13 were that the head-
teacher or the L.E.A. had asked them to take part (see tables 6.19(a)
and (b), and tables 6.20 (a) and (b)). Only table 6.20(d) showed

a significant relationship between the reason given for starting the
Science 5/13 trials and whether the school continued on with the
project. This table indicates that in those trial schools where the
trial teacher started the Science 5/13 trials because of his/her
interest in primary science, they were more likely to have continued
on with the project at the time of the survey. This was not true
directly after the trials. One possible reason for this finding
oould be that trial teacher interest, while not as important a
factor directly after the trials was much more important same years
later at the time of the survey. Later in this chapter it will be

shown that there was a cansiderable turnover in the trial teacher
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TABLE 6.19(a) Relationship Between Schools Continuing With
Science 5/13 Project Directly After The Trials

And Initial Reason For Starting The Project -
Invited By L.E.A.

INVITED BY L.E.A.

MENTIONED NOT MENTIONED
Schools
continuing
after trials 58.5 53.5
Schools
not continuing
after trials 41.5 46,5
Total 100.0 ° 100.0
(N) (53) (86)

Chi Squared = 0,33
DF = ]

Signficance = 0.564
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TABLE 6.19(b) Relationship Between Schools Continuing
with Science 5/13 Project Directly After
The Trials And Initial Reason For Starting
The Project - Asked By Headteacher

ASKED BY HEADTEACHER

MENTIONED NOT MENTIONED
Schools
continuing
after trials 54.8 55.8
Schools not
continuing
after trials 45,2 44.2
Total 100.0 100.0
N) (62) (77)
Chi Squared = 0,01
DF = 1

Significance = 0.906
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TABLE 6.19(c) ' Relationship Between Schools Continuing
With Science 5/13 Project Directly After
The Trials And Initial Reason For Startinag
The Project - Asked By Another Member Of
Staff

ASKED BY ANOTHER MEMBER OF STAFF
MENTIONED NOT MENTIONED
Schools
continuing
after trials 50.0 55.6
Schools not
continuing
after trials 50.0 44,4
Total 100.0 100.0
(N) (6) (133)
Chi Squared = 0,07
DF = 1

Expected frequencies too small
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TABLE 6.19(d) Relationship Between Schools Continuing
With Science 5/13 Project Directly After
The Trials And Initial Reason For Starting

The Project - Own Interest
OWN INTEREST
MENTIONED NOT MENTIONED
Schools
continuing
after trials 52.3 66.7
Schools not
continuing
after trials 47.7 33.3
Total 100.0 100.0
(N) (109) (30)
Chi Squared = 1,97
DF = ]

Significance = 0,61
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Relationship Between Schools Continuing

With Science 5/13 Project Directly After

The Trials And Initial Reason For Starting

The Project -

Other Reason Not Included

In Tables 6.19(a) to (d)

OTHER REASON

MENTIONED

NOT MENTIONED

Schools

continuing

after trials 58.3 54.8
Schools not

continuing

after trials 41,7 45.2
Total 100.0 100.0
) (24) (115)

Chi Squared

DF

Significance

= 0,10

= 0,750
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TABLE 6.20(a) Relationship Between School Continuing
With Science 5/13 Project At The Time
Of The Survey And Initial Reason For
Starting The Project - Invitation By
L.E.A.

INVITED BY L.E.A.

MENTIONED NOT MENTIONED
Schools
continuing at
time of survey 32.7 35.6
Schools not
continuing at
time of survey 67.3 64.4
Total 100.0 100.0
(M) (52) (87)

Chi Squared = 0,12
DF = 1

Significance = 0.724
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Relationship Between School Continuing

With Science 5/13 Project At The Time

Of The Survey And Initial Reason For

Starting The Project - Asked By

Headteacher

ASKED BY HEADTEACHER
MENTIONED NOT MENTIONED

Schools

continuing

at time

of survey 27.9 39.7
Schools not

continuing

at time of

survey 72,1 60.3
Total 100.0 100.0
) (61) (78)

Chi Squared
DF

Significance

2.14

0.144




233

TABLE 6.20(c) Relationship Between School Continuing -
With Science 5/13 Project At The Time
Of The Survey And Initial Reason For
Starting The Project - Asked By
Another Member Of Staff

ASKED BY ANOTHER MEMBER OF STAFF
MENTIONED NOT MENTIONED
Schools
continuing
at time
of survey 16.9 35.3
Schools not
continuing
at time of
survey 83.3 64,7
Total 100.0 100.0
(N) (6) (133)
Chi Squared = 0.89
DF = 1

Expected Frequencies too small
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TABLE 6.20(d) Relationship Between School Continuing
With Science 5/13 Project At The Time
Of The Survey And Initial Reason For
Starting The Project - Own Interest

OWN INTEREST

MENTIONED NOT MENTIONED
Schools
continuing
at time of survey 41.9 11.8
Schools not
continuing at
time of survey 58.1 88.2
Total 100.0 100.0
(N) (105) (34)

Chi Squared = 10.32

DF = 1

Significance = 0.001
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TABLE 6.20(e) Relationship Between School Continuing
With Science 5/13 Project At The Time
Of The Survey And Initial Reason For
Starting The Project = Other Reascn
Not Included in Tables 6.20(a) to (d)

OTHER REASON

MENTIONED NOT MENTIONED

Schools
continuing
at time
of survey 34,8 34.5

Schools not
.continuing
at time

of survey 65.2 65.5

Total 100.0 100.0

() (23) (116)

Chi Squared = 0,00
DF = 1

Significance = 0.978
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population at the time of the survey and it was those schools where
the trial teacher had remained that weremore likely to be continuing

1 Thus it might be suggested that the continuation

with the project.
of trial teachers at the trial schools and trial teacher interest
might be two significant factors which, when acting tohether make
the chances of a school continuing with the project much higher

at the time of the survey.

However, caution needs to be exercised in interpreting these results.
Tables 6.19 and 6.20 summarise spontanecus responses to the question
about why the teacher concerned started work with Science 5/13. Same
teachers responded by mentioning one factor, others responded by
mentioning more than cne. The statistical tests have been carried
out on each of the factors independently. F;J.rther, it needs to be
borne in mind that the teachers were asked to respond to a question
which asked them about motives for starting work with a project

same years earlier. Memories may fade over time, and the responses
need to be evaluated with this in mind. It may be that teachers who
were continuing to use Science 5/13 at the time of the survey were
interested in the project at that point of time, and therefore
mentioned this as an explanation for starting work with the project
although same of the teachers may in fact only have became really
interested. in the project when they started working with it. 1In
other words because of the difficulty of recall same teachers may
have referred to their present feelings about the project when

asked about their earlier feelings towards it.
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It is not only important that teachers are enthusiastic and

interested at the beginning of the trials but also that this

keeness is maintained. This will largely depend upon their feelings
towards the materials they are using. Tables 6.21((a) to (d)) and

6.22 ((a) to (d)) give same information on this subject and its
relationship with whether trial schools continued with the project

or not after the trials. Both sets of tables show that apart from

the materials dealing with the cbjectives of the project the materials
were found generally useful. However there was no significant relation-
ship between teachers' views on the usefulness of the project's
materials and whether schools continued with Science 5/13 after the
trials. It would seem that the majority of teachers felt that the materials
were useful for enquiry-based science teaching and that certain

schools stopped work with the project for reasons not connected with

the materials.

Burns and Stalke}za.rgue that organisations which already have experience
of innovation make better hosts for subsequent change. Thus it might

be postulated that those trial schools that previously had worked with a
primary science project would be more likely to accept Science 5/13

than the average. In this particular instance it was decided to lock

at whether those schools who had worked with the previous primary science
project, Nuffield Junior Science, performed better in terms of
continuation with the Science 5/13 project. Tables 6.23 and 6.24 show
that former experience with Nuffield Junior Science was associated with
a slightly lower rate of continuation with Science 5/13 after the trials.

This may seem a rather surprising result. However, in this survey
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TABLE 6.21(a) Relationship Between Schools Continuing
With Science 5/13 Project Directly After
The Trials And Attitude Towards Project
Material - Teachers' Background

Information

TEACHERS BACKGROUND INFORMATION
USEFUL NOT USEFUL

Schools
continuing
after trials 56.7 76.2
Schools not
continuing
after trials A 43.3 23.8
Total 100.0 100.0
N) (104) (21
Chi Squared = 2,76
DF = 1

Significance = 0.097
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TABLE 6.21(b) Relationship Between Schools Continuing
With Science 5/13 Project Directly After
The Trials And Attitude Towards Project -
Cbjectives In Teaching Science 5/13

OBJECTIVES IN TEACHING SCIENCE 5/13
USEFUL NOT USEFUL

Schools

continuing

after trials 65.5 56.2
Schools not

continuing

after trials 34.5 43.8
Total 100.0 100.0

(N) (55) (75)

Chi Squared = 1,13
DF = 1

Significance = 0.288
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TABIE 6.21(c) Relationship Between Schools Continuing
With Science 5/13 Project Directly After
The Trials And Attitude Towards The Project -
Unit's Value For Science Teaching

UNIT'S VALUE FOR SCIENCE TEACHING
USEFUL NOT USEFUL

Schools
continuing
after trials 61.4 53.6
Schools not
continuing
after trials 38.6 46 .4
Total 100.0 100.0
(N) (101) (28)
Chi Squared = 0,56
DF = 1

Significance =  0.456
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TABLE 6.21(d) Relationship Between Schools Continuing
with Science 5/13 Project Directly After
The Trials And Attitude Towards Project -
Unit's Value For Enquiry

v UNIT'S VALUE FOR ENQUIRY
USEFUL NOT USEFUL

Schools
continuing
after trials 56.8 77.8
Schools not
continuing
after trials 43,2 22.2
Total 100.0 100.0
) (111) (18)
Chi Squared = 2.84
DF = 1

Significance = 0,092
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TABLE 6.22(a) Relationship Between Schools Continuing
With Science 5/13 Project At The Time Of
The Survey And Attitudes Towards Project
Material - Teachers' Background
Information
TEACHERS' BACKGROUND INFORMATION
USEFUL NOT USEFUL
Schools
continuing
after trials 34.6 42.9
Schools not
continuing
after trials 65.4 57.1
Total 100.0 100.0
) (104) (21)

Chi Squared
DF

- Significance

0.54

0.473
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Relationship Between Schools Continuing
With Science 5/13 Project At The Time Of
The Survey And Attitudes Towards Project
Material - Objectives In Teaching Science
5/13

TABLE 6.22(b)

OBJECTIVES IN TEACHING SCIENCE 5/13
USEFUL. NOT USEFUL

Schools
continuing
after trials 36.4 37.0
Schools not
continuing
after trials 63.6 63.0
Total 100.0 100.0
()] (55) (73)

Chi Squared = 0.01
DF = 1
Significance = 0.942
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TABLE 6.22(c) Relationship Between Schools Continuing
with Science 5/13 Projecﬁ At The Time
Of The Survey And Attitudes Towards
Project Material - Unit's Value For
Teaching Science
UNIT's VALUE FOR TEACHING SCIENCE
USEFUL NOT USEFUL

Schools

continuing

after trials 37.0 35.7

Schools not

continuing

after trials 63.0 64.3

Total 100.0 100.0

6] (100) (28)

Chi Squared = 0.02

DF = 1

Significance = 0,901
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TABLE 6.22(d) - Relationship Between Schools Continuing
wWith Science 5/13 Project At The Time Of
The Survey And Attitudes Towards Project
Material - Unit's Value for Enquiry

UNIT'S VALUE FOR ENQUIRY
USEFUL NOT USEFUL
Schools
continuing
after trials 33.3 55.6
Schools not
continuing
after trials 66.7 44,4
Total 100.0 100.0
(N) (111) (18)
Chi Squared = 3,30 .
DF = 1

Significance = 0,069
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TABLE 6.23 Relationship Between Schools Continuing
With Science 5/13 Project Directly After
The Trials And Previous Use Of Nuffield
Junior Science Project

SCHOOL USED SCHOOL DID NOT
N.J.S.P. USE N.J.S.P.
Schools
continuing
after trials 54.4 60.5
Schools not
continuing
after trials 45.6 39.5
Total 100.0 100.0
(N) (57) (8)
Chi Squared = 0,29225
DF = 1

Significance = 0,5888
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TABLE 6.24 Relationship Between Schools Continuing With
Science 5/13 Project At The Time Of The Survey
And Previous Use Of Nuffield Junior Science

Project
SCHOOLS USED SCHOOL DID NOT
N.J'S.P. USE N.JOSQP.—
Schools
continuing
at time
of survey 33.9 37.5
Schools not
continuing
at time
of survey 66.1 62.5
Total 100.0 100.0
(N) (56) (80)
Chi squared = 0.06027
DF = 1

Significance = 0,8061
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we have no way of checking how successful the Nuffield Junior Science
project had been in these schools. One would suspect that the less
successful the project the less impact it would have had in encouraging
schools to develop science work and hence the less impact it would
have had on continuation with Science 5/13. In fact, if Nuffield
Junior science was unsuccessful, in temms of schools continuing with
the project after the trials, this may have left schools with a
negative feeling towards trying a new science project. The literature
would tend to s;uggest that few schools coﬁtinued with the Nuffield
Junior Science project after the trials ended. E.R. Wastnedge, the
director of the project, spoke of same of the difficulties the
project encountered once the trials ended, and how indeed the impetus

of the trial period was lost, effectively bringing the project to an

end.

But then came 1966 and the end of the project. The
hundreds of teachers and thousands of children were
left on their own. What no one perhaps appreciated
was that this kind of impetus could soon be lost, once
the teachers involved were deprived of practical help
and support in their classrooms during the difficult
early days. The teachers who were with us in the pre-
trial days always had team members on hand ready to
help and advice. As a result they produced out-
standing work. But after that the teachers had too
few supports - and then none at all. The Project
ended. The Foundation had donated enormous sums of

money to curriculum development. There was a limit.
13

A number of writers (Rodgers and Shoemaker, 14 Housel5 , and Carlsonl6)
have spoken of the relationship between the status of the adopters and
the subsequent success of the innovation. To look more specifically
at teachers, Kelly, in the Curriculum Diffusion Research Project:’
discovered that the nurber of years service of trial teachers is

important. It is argued that the highest adoption rate is associated
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with teachers in mid career. Tables 6.25 and 6.26 examine the
relationship between the nqnber of years service of trial teachers

and whether schools continued with the project. Both tables showed

no significant relaticnship between the two factors. A majority of

the teachers engaged in the trials (in the sample population) had

been teaching ten years or less, and consequently it proved impossible
statistically to use categories such as 'll to 20 years teaching
experience' and 'over 20 years teaching experience' in the analysis
because the numbers involved were too small. It wasthoucht originally
that the 'll to 20 years teaching experience' category would represent
the mid-career category. Another way of studying the status of the
adopter (in this case the trial teacher) was to examine the continuation
rate of those schools,where the trial teachers were in a promoted postl8
and those where they were not. The results, shown in tables 6.27

and 6.28, indicate that schools where trial teachers were in non-
pranoted posts were more likely to continue with the project, both
directly after the trials and at the time of the survey, with the effect
most marked in the former case; however neither tables give results

which were significant at the 0.05 level.

Same writers have noted the relationship between the movement of key
19

individuals and the success of an innovaticn. House™ ™, examining
the movement of school superintendents has linked their movement to a
willingness to change and therefore an attitude more sympathetic to

2 1

immovation. However Shipman 0 and Smith2 who locked at the teachers

involved in the innovation agreed that the migration of trial teachers
could have a detrimental effect upon future work with the innovation
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TABLE 6.25 Relationship Between Schools Continuing
wWith Science 5/13 Project Directly After
The Trials And Years Of Service Of Trial
Teacher
YEARS OF SERVICE IN TEACHING
0-5 - 6~10 OVER 10
Schools
continuing
after trials 62.5 55.0 59.6
Schools not
continuing
after trials 37.5 45.0 40.6
Total 100.0 " 100.0 100.0
(V) (48) (40) (47)
Chi Squared = 0,51
DF = 2
Significance = 0,774
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TABLE 6.26 Relationship Between Schools Continuing
wWith Science 5/13 Project At The Time Of
The Survey And Years Of Service Of Trial
Teacher

YEARS OF SERVICE IN TEACHING
0-5 6-10 OVER 10

Schools
continuing at
time of survey 42.6 27.5 36.2
Schools not
continuing at
time of survey 57.4 72.5 63.8
Total 100.0 100.0 100.0
™) , (47) (40) (47)
Chi Squared = 2.13
DF = 2

Significance = 0.344
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TABLE, 6.27 Relationship Between Schools Continuing With

Science 5/13 Project Directly After The Trials

And lLevel Of Appointment Of Trial Teacher

LEVEL OF APPOINTMENT OF TRIAL
TEACHER
PROMOTED POST NON-PROMOTED POST
Schools
continuing .
after trials 47.8 63.3
Schools not
continuing
after trials 52,2 36.7
Total 100.0 100.0
(V) (46) (90)
Chi Squared = 3,01
DF = 1

Significance = 0,083
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TABLE 6.28 Relationship Between Schools Continuing
With Science 5/13 Project At The Time Of
The Survey And Level Of Apvointment Of
Trial Teacher

LEVEL OF APPOINTMENT OF TRIAL TEACHER
PROMOTED POST NON-PROMOTED POST
Schools
continuing
at time
of survey ' 30.4 38.2
Schools not
continuing
at time
of survey 69.6 61.8
Total 100.0 100.0
)] _ (46) (89)
Chi Squared = 0,80
DF = ]

Significance = 0,372
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in the trial schools. One of the research questions (number 9),
discussed in the previous chapter, suggested that headteacher movement

might have a similar effect.

Table 6.29 analyses the relationship between trial teacher mévement

and whether trial schools were continuing with the project at the time

of the survey. The_results show a correlation significant at the 0.0l level
indicating the strong relationship between success in terms of |
continuation and non-movement of the trial teachers. It would seem

that trial teachers rapidly became associated with the project and

when they left, it may be that the necessary expertise was not passed

on to other members of staff, so work with the project was discontinued.
This point was further emphasised when the questionnaire data was
analysed to find out at how many of the trial schools continuing wi'th
Science 5/13 directly after the trials the trial teacher was still

using the materials. It was discovered that at 78 per cent of the

trial schools that were still using Science 5/13 directly after the

trials, the trial teacher was involved in the work.

Table 6.30 examines the relationship between headteacher movement and
the continuation of the project in the trial school. It shows that
the relationship is not significant at the 0.05 level. This finding
contrasts sharply with the significant relationship found to exist
between the positive attitude of the headteacher towards the project
and the project's continuation. One answer for this could be that

a favourable headteacher attitude might be transferred to trial

teachers and others interested teachers in the early stages of the
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TABLE 6.29 Relationship Between Schools Continuing
With Science 5/13 Project At The Time Of
The Survey And The Continuation Of The
Trial Teacher At The Trial School

IS THE TRIAL TEACHER STILL
AT THE SCHOOL?

YES NO
Schools
continuing at
time of survey 57.1 25.9
Schools not
continuing at
time of survey 42.9 74.1
Total 100.0 100.0
(&) (42) (83)
Chi Squared = 10.57638

DF = 1
Significance = (0,0011
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TABLE 6.30 Relationship Between Schools Continuing
With Science 5/13 Project At The Time Of
© The Survey And The Presence Of The Same
Headteacher Both During And After The Trials

WERE YOU AND THE HEADTEACHER BOTH
PRESENT DURING AND AFTER THE
TRIALS?

YES NO
Schools
continuing
at time
of survey 38.6 32.9
Schools not
continuing
at time
of survey 61.4 67.1
Total 100.0 100.0
)] (70) (70)
Chi Squared = 0.28000
DF = 1

Significance = 0,5967
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project's development ; headteacher movement then becames less

important. An alternative suggestion, discussed earlier22

was that
headteacher attitude towards the project might be coloured by how
well the project had been taken up in the school. Further examination

of this point would require a detailed examination at school level.

Use of Seience 5/13 and External Support and Policy

A nurber of writers have noted the importance of external as well as
internal suppert in the successful adcption of an innovation (see for
example, Shipman,?? Hurble & Ruddock24). External support
can take a variety of forms. The first to be investigated is the
availability of meetings and conferences at which prablems can be
discussed, ideas can be exchanged and enthusiasm for the introduction

of the innovation can be maintained.

Tables 6.31 and 6.32 show the relationship between attendance by trial
teachers at national meetings before undertaking the trials and
continuation by the school with Science 5/13 directly after the end

of the trials, and at the time of the survey. Tables 6.33 and 6.34

lock in a similar way at attendance by trial teachers at national
meetings during the trials. Research question 11 in chapter 5 suggested
an association between external support and continuation with the
project. However the tables show that fewer schools where trial
teachers attended national meetings continued with the project than

was the case where trial teachers had not done so. It needs to be noted

though, that the numbers attending national meetings especially
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TABLE 6.31 Relationship Between Schools Continuing
With Science 5/13 Project Directly After
The Trials And Attendance At National
Meetinos Before The Trials

ATTENDANCE AT NATIONAL MEETINGS
BEFORE THE TRIALS
YES NO
Schools
continuing
after trials 45.9 \ 64.1
Schools not
continuing
after trials 54,1 35.9
Total 100.0 100.0
(N) (37) (92)
Chi Squared = 2,89277
DF =]
Significance = 0,0890
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TABLE 6.32 Relationship Between Schools Continuing
With Science 5/13 Project At The Time
Of The Survey And Attendance At National
Meetings Before The Trials

ATTENDANCE AT NATIONAL MEETINGS
BEFORE THE TRIALS
YES NO
Schools
continuing
at time
of survey 35,1 37.0
Schools not
continuing
at time
of survey 64.9 63.0
Total 100.0 100.0
() (37) (92)
Chi Squared = 0.00006
DF = 1

Significance = 0,9937
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TABLE 6.33 Relationship Between Schools Continuing
With Science 5/13 Project Directly
After The Trials And Attendance At
National Meetings During The Trials

ATTENDANCE AT NATIONAL MEETINGS
' DURING THE TRIALS
YES NO

Schools
continuing
after trials 50.0 59.2
Schools not
continuing after
trials 50.0 40.8
Total 100.0 100.0
N) (&) (125)

Chi Squared = 0,02192
DF =1
Significance = (0,8823
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TABLE 6.34 Relationship Between Schools Continuing
With Science 5/13 Project At The Time
Of The Survey And Attendance At Naticnal
Meetings During The Trials

ATTENDANCE AT NATIONAL MEETINGS
DURING THE TRIALS
YES NO
Schools
continuing
at time of
survey 25.0 36.0
Schools not
continuing
at time ,
of survey 75.0 64.0
Total 100.0 100.0
™ (4) (125)
Chi Squared = 0,00610
DF = ]

Significance = 0,9378
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during the trials, were small so interpretation of trends is
difficult. Further the associations siown in tables 6.31, 6.32

6.33 and 6.34 were not significant at the 0.05 level.

In many of the areas included in the survey local in-service training
at the local teachers centre was used to support teachers in

their work with the project in the classrocrﬁ. The exact nature

of this support varied fram area to area but generally the admin-
istration of the trials was discussed at such meetings and new -

areas of work were reviewed. Again, research question 11 in

chapter 4 suggests an association between attendance at these meetings
and coﬁtinuation with the project by the school. Tables 6.35 and
6.36 show the relatianship between attendance at in-service

training meetings before the trials and continuation with the project
Although table 6.35 shows a slight trend in the expected direction
the results shown in table 6.36 are in the reverse direction, and

neither tables show results significant at the 0.05 level.

Tables 6.37 and 6.38 lock at the relationship between attendance at
local in-service meetings during the trials and continuation with
the project by trial schools after the trials. Although these
meetings dealt with problems arising during the trials they also
discussed how new areas of work might be tackled and served as a way
of feeding ideas back to Science 5/13 headquarters. In same cases
meetings were held in school time and teachers were expected rather
than invited to attend. It is difficult from the results shown in

tables 6.37 and 6.38 to pick out any important trends relating
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TABLE 6.35 Relationship Between Schools Continuing
With Science 5/13 Project Directly After
The Trials And Attendance At In-Service
Meetings At The Teachers' Centre Before
The Trials ’

ATTENDANCE AT IN-SERVICE MEETINGS
AT THE TEACHERS' CENTRE
BEFCRE THE TRIALS

YES NO
Schools
continuing
after trials ‘ 62.9 46.3
Schools not
continuing
after trials 37.1 53.7
Total 100.0 100.0
(™ (97) (41)
Chi Squared = 2,59440
DF =]

Significance = 0.1072
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TABLE 6.36 Rélationshin Between Schools Continuing
With Science 5/13 Project At The Time Of
The Survey And Attendance At In-Service
Meetings At The Teachers' Centre Before
The Trials

ATTENDANCE AT IN-SERVICE MEETINGS
AT THE TEACHERS' CENTRE
BEFORE THE TRIALS

YES NO
Schools continuing
at time
of survey 33.7 41.5
Schools not
continuing
at time 66.3 58.5
of survey
Total 100.0 100.0
(M) (89) (41)
Chi Squared = 0,43402
DF =1
Significance = 0.5100
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TABLE 6.37 Relationship Between Schools Continuing
With Science 5/13 Project Directly After
The Trials And Attendance At In-Service
Meetings At The Teachers' Centre During
The Trials

ATTENDANCE AT IN-SERVICE MEETINGS
AT THE TEACHERS' CENTRE
- DURING THE TRIALS

YES NO
Schools
continuing
after trials 60.6 55.2
Schools not
continuing
after trials 39.4 44,8
Total 100.0 100.0
62)) (71) (67)
Chi Squared = 0,21398
DF =1
Significance = 0,6437
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TABLE 6.38 Relationship Between Schools Continuing With
Science 5/13 Project At The Time Of The Survey
And Attendance At In-Service Meetinas At The
Teachers' Centre During The Trials

ATTENDANCE AT IN-SERVICE MEETINGS
AT THE TEACHERS' CENTRE
DURING THE TRIALS

YES NO
Schools
continuing
at time
of survey 38.7 34.3
Schools not
continuing
at time
of survey 61.3 65.7
Total 100.0 100.0
(M) (62) (67)
Chi Squared = 0,27
DF = 1

Significance = 0,605
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attendance at in-service meetings with continuaticn of the project.

The results in both tables were not significant at the 0.05 level

Apart fram these more formal contacts a few schools held less formal
meetings where trial teachers came together to discuss problems.

These meetings were nomally a.rranged by the local authority and

took place between a nurber of nearby schools. In same areas these

less formal meetings tock place alongside the more formal ocourse of
meetings held at the teachers' centre. In fact, only a relatively small
nurber of schools (18 schools or 12.6% of the total sample) did so.

A higher proportion who held such meetings continued with Science

5/13 directly after the trials and were still using the pfoject at

the time of the survey than those who did not. However, the association
between attendance at informal local neeti.r{gs and continuation with

the project was not a strong. cne and was not statistically significant.

Apart from meetings and conferences one of the other important external
factors said to have an effect upon the success of an innovation is the
kind of support offered by other pecple and bodies. People like

local authority Advisers/Inspectors, H.M.I.s and bodies such as
colleges of education. Tables 6.39 and 6.40 show the relationship
between visits by members of staff at local colleges of education to
offer ass;i.stance or advice with Science 5/13 during the trials and
continuation with the project, directly after the trials and at the
time of the survey. Table 6.39 shows that a higher prooortion of
schools who had not received visits than of those who had received
them continued on with Science 5/13 directly after the trials. The
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TABLE 6.39 Relationship Between Schools Continuing With
Science 5/13 Project Directly After The Trials
And Visits By College Of Education Staff
During The Trials

VISITS BY COLLEGE OF EDUCATION
STAFF
YES NO
Schools
continuing 4
after trials 44.0 63.6
Schools not
continuing
after trials 56.0 36.4
Total 100.0 100.0
(N) (25) (99)

Chi Squared = 2,43431
DF =1
Significance = 0,1187
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TABLE 6.40 Relationship Between Schools Continuing With
Science 5/13 Project At The Time Of The
Survey And Visits By College Of Education
Staff During The Trials

VISITS BY COLLEGE OF EDUCATION
STAFF
YES NO
Schools
continuing
at time
of survey 32.0 37.4
Schools not
continuing
at time of
survey 68.0 62.6
Total 100.0 100.0
(N) (25) (99)

Chi Squared = (0.25
DF =1

Significance = 0.618
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relationship was not significant at the 0.05 level. Table 6.40

shows little difference between those schools receiving visits and

' those not receiving visits from college of education staff. If cne
examines both tables it shows that relatively small numbers of schools
receivedsuch help from their local colleges of education during the
trials In fact of all school types it was the secondary schools that -
received most help. Earlier it was noted that secondary schools had

the lowest continuation rate of all school types.25

The next type of support to be examined is that offered by H.M.I.s
Tables 6.41 and 6.42 show the relationship between visits by H.M.I.s
to discuss Science 5/13 work with teachers in trial schools during
the trials and continuation with the‘project directly after the
trials and at the time of the survey. The tables show that again a
relatively small number of schools had received such visits (as
with the visits by college of education staff) although the numbers
were a little higher this time. As before the two tables show a
similar trend. Table 6.41 which locks at the situation directly
after the trials indicates that a higher proportion of schools that
had not received visits from H.M.I.s, than of those that had received
such visits, continued with the project. Table 6.42 shows little
difference between those schools receiving visits and those not
receiving visits fram H.M.I.s. Once again the rather unexpected
result may in part be a reflection of the fact that a relatively
small number of schools and possibly an uneven distribution of

school types received help fram H.M.I.s.
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TABLE 6.41 Relationship Between Schools Continuing With
Science 5/13 Project Directly After The
Trials And Visits By H.M.I.s During The Trials

VISITS BY H.M.I.s
YES - NO -
Schools
continuing
after trials 48.7 62.9
Schools not
continuing
after trials 51.3 43.8
Total 100.0 100.0
) (39) (89)
Chi Squared = 1,70739
DF =1
Significance = 0.1913
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TABLE 6.42 Relationship Between Schools Continuing With
Science 5/13 Project At The Time Of The Survey
And Visits By H.M.I.s During The Trials

VISITS BY H.M.I.s

YES NO
Schools
continuing
at time
of survey 33.3 37.1
Schools not
continuing
at time of
survey 66.7 62.9
Total 100.0 100.0
&) (39) (89)
Chi Squared = 0,17
DF = 1

Significance = 0,684
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The third type of support tobe locked at is the help received

fram L.E.A. Advisers/Inspectors; tables 6.43 and 6.44 show the
relationship between visits by L.E.A. Advisers/Inspectors to the
schools during the trials to help and discuss problems connected
with Science 5/13 and continuation with the project both directly
after the trialé and at the time of the sﬁrvey. The tables show
that mahy more schools received visits fram L.E.A. Advisers/
Inspectors than any of the other personnel so far discussed in

this section. Table 6.43 shows a pcsitive relationship between
those schools receiving visits and continuation with the project
directly after the trials. However, table 6.44 shows less difference
between those schools receiving visits, and those not receiving
visits fram local authority Advicers/Inspectors. The results shown

in both tables were not significant at the 0.05 lewvel.

The fourth type of support to be studied was the help given by
members of the Science 5/13 team. They made visits to same of the
trial schools to lock at how their materials were being developed
and discuss any points of difficulty that teachers might have.
Tables 6.45 and 6.46 show the relationship between these visits and
continuation with the project both directly after the trials and at
the time of the survey. A majority of schools had received visits
from Science 5/13 persannel. Table 6.45 shows that directly after
the trials there was only a small difference between those schools
receiving visits and theose not receiving visits fram Science 5/13
personnel, with a slightly higher proportion of schools visited by
Science 5/13 staff continuing with the project. Table 6.46 locks
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TABLE 6.43 Relationship Between Schools Continuing With
Science 5/13 Project Directly After The Trials
And Visits By L.E.A. Advisers During The Trials

VISITS BY L.E.A. ADVISERS
'YES | NO
Schools
continuing
after trials 61.5 45.5
Schools not
continuing
after trials 38,5 54,5
Total 100.0 100.0
) (109) (22)

Chi Squared = 1,33277
DF = 1
Significance = (0.,2483
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TABLE 6.44 Relationship Between Schools Continuing With
Science 5/13 Project At The Time Of The Survey
And Visits By L.E.A. Advisers During The Trials

VISITS BY L.E.A. ADVISERS
YES o NO

Schools
continuing
at time .
of survey 33.9 45.5
Schools not
continuing
at time
of survey 66.1 54.5
Total 100.0 100.0 .
(N (109) (22)
Chi Squared = 1.05
DF = 1

Significance = 0.305
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TABLE 6.45 Relationship Between Schools Continuing With

Science 5/13 Project Directly After The Trials

And Visits By Science 5/13 Team Members During

The Trials

VISITS BY SCIENCE 5/13 TEAM MEMBERS
YES NO

Schools
continuing
after trials 59.1 57.1
Schools not
continuing
after trials 40.9 42.9
Total 100.0 100.0
)] (88) (42)
Chi Squared = 0,04
DF =1

Significance = 0,833
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TAELE 6.46 Relationship Between Schools Continuing With
Science 5/13 Project At The Time Of The Survey
And Visits By Science 5/13 Team Members During
The Trials
VISITS BY SCIENCE 5/13 TEAM MEMBERS

YES NO

Schools

continuing

at time

of survey 31.5 45,2

Schools not

continuing at

time of

survey 68.5 54.8

Total 100.0 100.0

(N) (89) (42)

Chi Squared = 2,35

DF =1

Significance = 0.125
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at the position at the time of the survey. This time a higher
proporticn of schools that had not been visited by Science 5/13
team members were continuing work with the project than was the

case with schools that had received a visit fraom the team. This
finding is surprising but the association was very weak immediately
after the trials and was not significant at the 0.05 level on either

occasion.

So far we have been locking at the relationship between various

kinds of support given during the trials and continuation with

the project both directly after the trials and at the time of the
survey. Same of the schools continued to get support after the
trials were over. For example, same attended meetings both

national and local: the numbers, though,were small, for only 2 or 1.4
per cent of schools sent teachers to national meetings, only 15

or 10.5per cent of schools had teachers who attended local in-
service training at the teachers' centre and only 20 or 14 per cent
attended more informal local meetings. Similarly, although scme
schools received visits from different persomnel after the trials,
the numbers who received such visits were small: 33 or 23.1 per

cent of schools received visits from local college of education
staff, 32 or 22.4 per cent received visits fram H.M.I.s and 22 or
15.4 per cent received visits from L.E.A. Advisers/Inspectors (in
each case only visits concerned with the project itself have been
counted) . Although the numbers are small there was a positive assoc-
iation between support of this kind after the trials and continuation

with the project at the time of the survey. The support given after
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the trials is discussed in more detail in the next chapter.

The evidence presented so far concerning the external support given
to trial schools and teachers has suggested that little support

was given to these schools after the trials ended. One explanation
for this is that trial schools might be locked upcn as having the
necessary expertise simply because they had participated in the
trials. A second explanation may be that same trial teachers and
schools may have considered that they already had devoted sufficient
time and energy to cne project and that they needed to lock at

other areas of the curriculum. A third explanation could be that

as trial teachers left the original trial schools, interest in the
project waned so that no new staff were sent to courses and meetings
about Science 5/13. However, as we shall see in the next chapter
cne particular area todk a very positive stand to continue with the
Science 5/13 project. It became local authority policy that middle
schools snould have science as part of their curriculum. A core

of work was outlined and Science 5/13 was listed as cne of the main
projects to be used in this core. This decision inwvolved a system
of intensive ocourses tohelp teachers use the ideas suggested in Science
5/13. This work and the type of support offered by other areas after
the trials is discussed in more detail in the next chapter.

Humble and Ruddock 26axgued that one of the factors affecting the
successful implementation of an innovation in education was the
proximity to a teachers' centre. Such a teachers' centre would be

able to give teachers easy access to meetings and courses. Table 6.47
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TABLE 6.47 Relationship Between Schools Continuing
With Science 5/13 Project Directly After
The Trials And The Distance From The
Teachers' Centre

DISTANCE OF TRIAL SCHOOL
FROM TEACHERS' CENTRE (IN MILES)
0-4 5-9 10 and over

Schools
continuing
after the
trials 60.4 65.0 11.1
Schools not
continuing
after the
trials 39.6 35.0 88.9
Total 100.0 100.0 100.0
(N) (96) (20) (9)
Chi Squared = 8,72
DF = 2

Significance = 0.013



281

examines the relationship between the nearness of a teachers'

centre to the trial school and whether a trial school continued

with the project after the trials ended. The table shows a
significant relationship at the 0.0l level, indicating that those
schools within a radius of (0-9) miles fram the teachers' centre

| had a greater chance of continuing with the proje-c'tthan those schools
which were further away. Table 6.48 examines the same association
but at the time of the survey. Although it shows a similar p‘attern

the association was not significant at the 0.05 lewvel.

Huble and Ruddock27 also argued that another of the factors critical
to the success of an innovation in education was the type of local
authority and the attitude it adopted. Earlier in this d';apter it
was mentioned that authorities varied in the type of support they
gave to projects like Science 5/13. In most authorities the help
given rested with the L.E.A. Advisers/Inspectors. However, in a

few cases such work was backed up by official local authority

policy to introduce science in the primary and middle sectors,
particularly the latter. People differ in their interpretation of
the type of science best suited for primary and middle school children.
This topicis diséussed in more depth in the next chapter where each
area's approach to science in the early years is outlined. This
chapter concentrates upon the data collected fram the survey.

Tables 6.49 and 6.50 look at the relationship between continuation
with Science 5/13 and the different areas in which the trial schools
were located to see if an area's approach could be respansible for

continuation with the project. Both directly after the trials



282

TABLE 6.48 Relationship Between Schools Continuing
With Science 5/13 Project At The Time Of
The Survey And The Distance Fram The
Teachers' Centre

DISTANCE OF TRIAL SCHOOL
FROM TEACHERS' CENTRE (IN MILES)
0=4 5-9 10 and over

Schools
continuing
at time
of survey 32.3 45.0 11.1
Schools not
continuing
at time 67.7 55.0 88.9
of survey
Total 100.0 100.0 100.0
(W) (96) (20) (9

Chi Squared = 3,28
DF = 2

Significance = 0,194
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TABIE 6.49 Number of Schools By Area Continuing
With Science 5/13 Project Directly After
The Trials
AREA
1 2 3 4 5 6 7 8 9

Schools
continuing
after
trials 42.9 43,3 70.6 | 45.5 | 75.0 36.4 92.9 | 60.0 28.6
Schools
not
continuing
after
trials 57.1 56.7 129.4 | 54.5 | 25.0 63.4 7.1 40.0 71.4
Total 100.0 100.0 | 100.0 | 100.0 {100.0 |100.0 } 100.0 | 100.0 |100.0
&) (7 (30) 17 (11) | (20) (22) (14) (15) (17)
Chi Squared = 20.72923
DF = 8
Significance = 0.0079
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TABLE 6.50 Number of Schools By Area Continuing With
Science 5/13 Project At The Time Of The
Survey
AREA
1 2 3 4 5 6 7 8 9

Schools
continuing
at time
of survey 42,9 126.7 | 29.4 0.0 30.0 27.3] 64.3] 73.3 | 28.6
Schools not
continuing
at time . .
of survey 57.1 |73.3 | 70.6 |100.0 { 70.0 72.7 | 35.7 126.7 | 71.4
Total 100.0 |100.0 { 100.0 | 100.0 | 100.0}| 100.0| 100.0| 100.0 | 100.0
(N) (7 (30) { (17) | .1 (20) (22)] (14) 15 | (D)
Chi Squared = 23,16362
DF = 8
Significance = 0,0032
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(table 6.49) and at the time of the surwvey (table 5.50) there were
major variations in continuation ‘with the project between schools
in different areas. Table 6.49 shows that in three areas (Areas
3,5 and 7) more than 70 per cent of the trial schools continued
with the project directly after the trials. In two areas (Areas

6 andb 9) less than 40 per cent of the trial schools cé:ntinued.
Table 6.50 shows that in only two areés (Areas 7 and 8) were more
than 60per cent of the trial schools still ﬁndertaking work with the
project at the time of the survey. The same table shows that in
six areas only a third or less of the trial schools were still
doing so. In both tables the relationship cbserved were significant
at the 0.01 level. Any further discussion about why certain areas
were more successful than others will be taken up in the next

chapter when each area's approach will be locked at in more detail.

Use of Science 5/13 and the Suitability of the Project

There is a certain amount of overlap between this discussion and that
already undertaken under the heading of the suitability of the host.
For example, factors like the type of school, the type of timetable,
the type of teaching method adopted, the facilities in the school

and the background of the teacher could all be discussed in terms of
the suitability or wnsuitability of the project in a particular setting.
The philosophy behind Science 5/13 was explicit in its bias towards

a child centred approach with discovery learning. The content of
science was anly of secondary importance campared to the method of
science. It was hoped that such a philosophy would fit in well with
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teaching methods used for the 5 to 13 age range, where a less
formal approach might be used more frequently than in later years.
Certainly from the data gathered fram the survey and subsequent
follow-up,secondary schools found great difficulty fitting such a
scheme of work into their a¢iviﬁes. They fava_n:ed the more formal,
" caritent based Nuffield projects like Nuffield Combined Science which
formed a foundation for later work. Certéinly the rigid timetabling
used in most secondary schools runs contrary to the type of work
envisaged by the Science 5/13 team. Middle schools vaxy in the way
they are run, those catering for the 8 to 12 age group tend to be
more primary based whilst those taking the 9 - 13 age range can
becare more formal at the top end as children are pfepared for
examination subjects at the secondary school. It would seem that
the Science 5/13 material suits the primary schools most. It is

in these schools where different subjects can be easily integrated
around topics like the ones suggested in the Science 5/13 project.
Timetabling is usually flexible so that cnce children became
interested in an area of work they can continue. The results
presented earlier in this chapter showed that secondary schoois

were the least likely to continue with the project after the trials
ended. However, those most likely to be continuing at the time of '
the survey were not the primary schools but the middle schools. It
would seem that local authority policy to include science such as
Science 5/13 in the curriculum of middle schools may be a more
important consideration than simply the suitability of material in

tems of school type.
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Inter-relationships between variables

In the preceding pages we have been examining the data collected
using a questionnaire survey to illuminate issues raised in the

research questions listed in chapter 5.

Table 6.51 sumarises the relationships found to exist between the -
independent variables used in the analysis of the questionnaire
responses and the dependent variables concerned.with the continuation
of the Science 5/13 project both directly after the trials of the
project had ended and at the time of the survey. Fram this table

it can be seen that five independent variables showed a significant
association with continuation of the project immediately after the
trials. These were: school type at the time of the trials; science
background of the trial teacher; attitude of the headteacher to
the project; distance of trial school from the teachers' centre;

and area. In three cases the association was significant also at
the time of the survey. These were: school type at the time of the
trials; attitude of the headteacher to the project; and area.

Three other variables were examined only at the time of the survey
because it would not have been appropriate to consider them earlier.
In two cases (school type at the time of the survey and cantinuation
of the trial teacher at the trial school) the association was
significant. In one case (reason why the trial teacher started
Science 5/13 - own interest) the association, although tested for
both directly after the trials and at the time of the survey, was

only significant at the time of the survey.
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And The Continuation Of the Science 5/13 Project

Both Directly After The Trials And At The Time Of

The Survey

CONTINUATION WITH SCIENCE
5/13 DIRECTLY AFTER THE

CONTINUATION WITH SCIENCE
5/13 AT THE TIME OF THE

TRIALS SURVEY
. Signific- . Signific~
Chi-Squared | DF Chi-Squared| DF
ance ance
School type at the
time of the trials 17.11333 4 0.0018 13.29657 | 4 0.0099
School type at the
time of the survey - - - 24.33233 | 4 0.0001
Facilities Available 0.8 1 0.780 0.07 1 0.798
Science background
of trial teacher 19.95 3 0.000 6.87 3 0.076
Teaching method
during trials 0.00553 1 0.9407 0.00023 |1 .0.9879
Attitude of Head
to Project 24.25152 2 0.0000 19,40099 |2 0.0001
Reason why trial
teacher started
Science 5/13
(a) invited by
L.E.A. 0.33 1 * 0.564 0.12 ‘ 1 0.724
(b) asked by
Headteacher 0.01 1 0.906 2.14 1 0.144
(¢) Asked by
another
member of
staff 0.07 1 - 0.89 1 -
(d) own interest 1.97 1 0.161 10.32 0.001
(e) other reason 0.10 1 0.750 0.00 1 0.978
Attitude of trial
teacher towards
project material
(a) Teachers'
background
information 2.76 1 0.097 0.54 1 0.473
(b) Objectives in
teaching Science
5/13 1.13 1 0.288 0.01 1 0.942
(c) Unit's value for
science teaching 0.56 1 0.456 0.02 1 0.901
(d) Unit's value for
enquiry 2.84 1 0.092 3.30 1 0.069
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CONTINUATION WITH SCIENCE
5/13 DIRECTLY AFTER THE

TRIALS

CONTINUATION WITH SCIENCE
5/13 AT THE TIME OF THE

SURVEY

Chi-Squared

Signific-
DF
ance

Chi-Squared

DF

Signific-

ance

Previous use of
N.J.S.P.

0.29225

- 0.5888

0.06027

0.8061

Years of Service
of trial teacher

0.66

2 0.717

2.13

0.344

Level of
appointment of
trial teacher

3.01

1 0.083

0.80

0.372

Continuation of
Head at the
trial school

0.28000

0.5967

Continuation of
trial teacher
at trial

school

10.57638

0.0011

Attendance at
national meetings
before trials

2.89277

1 0.0890

0.00006

0.9937

Attendance at
national meetings
during trials .

0.02192

1 0.8823

0.00610

0.9378

Attendance at in-
service meetings
at Teachers'
Centre before
trials

2.59440

1 0.1072

0.43402

0.5100

Attendance at in-
service meetings
at Teachers'
Centre during
trials

0.21398

0.6437

0.27

0.605

Visits by college
staff during trials

2.43431

1 0.1187

0.25

0.618

Visits by HMIs
During trials

1.70739

1 0.1913

0.17

0.684

Visits by LFA Adv-
isors during trials

1.33277

1 0.2483

1.05

0.305

Visits by Science
5/13 team members
during trials

0.04

1 0.833

2.35

0.125

Distance of trial
school from T.C.

8.72

2 0.013

3.28

0.194

Area

20.72923

8 0.0079

23.16362

0.0032
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Of course, it is possible that there were inter-relationships

between a number of these independent variables we have locked at.

Such inter-relationships have been examined for four independent
variables that were, either examined both at the end of the trials

and the time of the survey and the association was found to be
significant on each occasion, or examined only at the time of the
survey and the association was found to be significant at that time,
(the vanable school type at the time of the survey was not used because
it was clear that while there were same changes in school type betwen

the end of the trials and the survey in most cases such did not occur).

These inter-relationships are summarised in taﬁle 6.52. Fram this
table it can be seen that considerable inter-relationship exists
between three of these varq.ables (the headteacher's views on the
value of the project, the type of area and the school type), but not
the fourth variable (whether the trial teacher remained at the trial

school or had moved away) .

In same circumstances it would be possible to move on from this
stage using further statistical analysis to investigate the nature
of these inter-relationships in more detail and so examine the
respective strengths of those three independent variables in causing
the continuation patterns observed. However, in this case the
nurber of cases is too small for further analysis to be useful.

Nevertheless knowledge of these inter-relationships is important fo
it alers us to the fact that the explanatory value of same of the

independent values may be less strong than supposed at first sight.
Although this cannot be elaborated further here it will be returned

to in the more detailed investigations reported in the next chapter.
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TABLE 6.52 Inter-Relationships Between Those Independent
Variables Which Showed Significant Associaticn
7ith Continuation Of The Science 5/13 Project

Chi Squared Degrees of Significance
Value Freedom Value

gchool type at time of
trials by attitude of
Head of Project 45,25916 8 0.0000

School type at time of
trials by continuation

of trial teacher at A
school 0.42640 4 0.9803

School type at time
of trials by area 164.13759 32 - 0.0000

Attitude of Head to
Project by continuation
of trial teacher at
school 0.41203 2 0.8138

Attitude of Head to .
Project by area 47.83037 16 0.0001

Continuation of
trial teacher

at school EZ
area 5.62613 8 0.6890
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CHAPTER 7

Analysis o4 Unstructured Interviews and Documentary
Evidence Gained from the Area Visits '

In 'chapter 5 the basis for the interviews in the local authorities
areas of the sample population was outlined. It was suggested that the
main aim was to cbtain the views of those involved in suport roles,
about the trial and post trial situation. Appendix D lists the gquide-
lines used for the interview questions. It begins with an outline
of the questions used for the local authority Advisers/Inspectors
with responsibility for Science 5/13. These were the first people
to be contacted.in each of the area. These interviews were important
not anly in their own right because of the information they provided
about the progress of Science 5/13 but also as a way of gaining an
overall view of key personnel in the support structure in each area.
In addition the local authority Adviser/Inspector was able to give
details about documentary evidence that might be available. The
exact title and role of other key perscnnel in the support structure
of each area varied because local authorities pursued different
support policies : same, like areas 2 and 4, favoured specialist
centres for science where teachers attended in-service courses.
Although the majority of areas used teachers' centres for meetings,
especially during the trials, the persomnel staffing these meetings
varied fram local authority Advisers/Inspectors, to College of
Education staff, to teachers' centre wardens, to headteachers and to

trial teachers themselves. In sare areas the support structure was
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stable fram the time of the trials until the time this research

was carried out. However, in others there was considerable movement
of support staff. Similarly, the lewvel of documentary evidence varied
cansiderably fram area to area. In sare cases there was a full record,
for example, of in-service meetings, whereas in other areas little

documentary evidence was available.

All of this means that the amount of work that could be undertaken in
an area, apart from interviewing the local authority Adviser/Inspector,
varied considerably. This clearly needs to be borme in mind when
evaluating the material presented. It also means that the interviews
with the Advisers/Inspectors need to be viewed as the most consistent
source of information. Such perscannel were contacted in all areas

and the interviews with themproved illuminating.

It was mentioned in an earlier chapter, but it is worth re-inforcing
the point, that in same areas local authority Advisers/Inspectors were
extremely helpful and offered to visit trial schools with the
researcher and arrange for discussions with headteachers and teachers
in these schools. When such offers were made they were accepted

and views and information gained are reported. However, this was not
the main aim of the area visits, and it is even more important than
with the rest of the results reported in this chapter to bear the
relatively haphazard nature of these sources in mind. They are
reported because they proved interesting but they cannot be presented

as representative.
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Area 1

There were nine schools involved in the trials and these were
scattered throughout the area, same in rural settings, others in

more urban surroundings. Same of the trial schools were engaged

in more than one set of trials, a few in as many as three sets.
Generally each school had one teacher involved in the ,triéls, though,
one school had three teachers. Seven of the nine schools retwrned
usable questionnaires and the information contained in them was
discussed in the last chapter. Just less than half the schools that
returned questionnaires were using the project both after the trials
and at the time of the survey. In two of the seven schools the
headteacher was directly involved in the project as the trial teacher.
At one of these schools the headteacher was also the area representat-
ive with responsibility for co-ordinating activities and attending

meetings with other area representatives and the Science 5/13 team.

The rate at which trial teachers moved away fram the trial schools

in the post-trial period was high. Many of the trial teachers moved
school soon after the trials were over. Generally the teachers moved
for further pramotion, often to posts as headteachers at schools
within the area. At the time of the survey almost three quarters

‘of the trial teachers had moved schools. It is interesting that in
only one case did a school continue with the project if the trial
teacher left. At the one school where they did continue the head-
teacher, who was there at the time of the trials and had stayed in the

post trial period, was interested in the project and tried to encourage
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its use throughout the school. At the two schools where the trial
teachers remained after the trials work continued with Science 5/13.
At ane of these schools the project was taken up by a ﬁunber of
other teachers but at the other,work with Science 5/13 was almost

entirely restricted to the trial teacher.

The trial schools were mainly of the primary type with only cne
secondary school. In the‘previous chapter, tables 6.9 and 6.10
(pages 209 and 210 ) showed the continuation rate of different
types of schools. The tables indicate that just over half of all
the primary schools used in the sample continued with the project
after the trials and that this mumber had been reduced to about cne-
third at the time of the survey. The picture for secondary schools
was less encouraging with none of the schools invéalved in post trial
work. If cne locks at the primary schools in this area, the
continuation rate, was slightly lower than the general average
directly after the trials, but slightly higher by the time of the
survey. These figures can not be explained solely in terms of trial
teacher movement, because on that basis cne would have expected a
much lower continuation rate at the time of the survey. It could be
that the enthusiasm of same headteachers for the project, in spite of
trial teachers ;eaving, was one reason for the higher continuation

rate at the time of the survey.

However, the interview with the local authority Adviser responsible
for primary science suggested there were several factors, same more

general than others, which had hindered the continuation and further
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dissemination of Science 5/13 in the trial schools. One factor
concerned the recent mowve to include welsh language teaching as a
campulsory part of the primary school curriculum. In July 1977
central government issued a consultative docurent endorsing the
feeling that 'children in Wales should be given the opportunity

to have Welsh in their curriculum in accordance with parental wishes
and where practical considerations allow'.® Towards this end local
authcrities -in Wales were encouraged to formulate policies on the
matter and the Secretary of State for Wales was considering obtaining
grants from several bodies‘ to assist the cost of bilingual education.
In this part of Wales the result had been that approximately cne
hour of each day had been set aside for welsh language teaching.
Although the local authority Adviser was sympathetic to the philosophy
of the Science 5/13 project and encouraged its development, he was
only too well aware of the campetition fram other areas of the
curriculum such as welsh language teaching which, in this area, was
now a camulsory part of the primary curriculum. The remarks made
by the headteachers and teachers visited in the schools were mixed.
Sare teachers were critical of the tJ.rre spent, in an already over-
crowded curriculum, on welsh language teaching, while others,
including cne headteacher felt that as many of the text bocks as
possible should be written in the welsh language. This meant that
bocks, such as the Science 5/13 units, which were only available

in english would not be viewed as favourably for use in the schools.

A second factor highlighted by the local authority Adviser as
hindering the develomment of Science 5/13 in the post trial period
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arcse fram changes in local regional policies. Although local
authority reorganisation itself had led to same policy changes

others had been imposed in the years after reorganisation with the
start of cuts in educational spending. The result, as viewed by the
local authority Adviser, was a growing sense of isolation. Whereas,
prior to reorganisation it had been relatively easy to travel outside
the area and attend meetinngs, and make contact with people and
agencies outside, at the time of the interviews, such opportunities
were greatly reduced. This, he thought, was particularly detrimental
to the development of a project like Science 5/13 where attendence
at national meetings arranged by the Schools Cowncil on the Science .5/13
project and at other regional meetings to discuss developments was
important to provide stimulus and maintain momentum for future

dissemination.

He considered that a third factor which caused prablems in the post
trial period was the re-organisation of tertiary education establish-~
ments in the area. This had tended to disrupt the support system
available to trial schools. One of the local Colleges of Education
had amalgamated with the Department of Educaticn at a nearby
University. Same of the personnel at these institutions who had
been involved with in-service courses for the Science 5/13 project
were apprehensive about how future in-service provision would be

organised.

A fourth factor concerned his own role and that of other key personnel
in the post trial period. Although he was a strong supporter of
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science in the primary school generally and of the Science 5/13
project in particular, he found that he had insufficient time in the
post trial period to devote to the project in order to follow
developments effectively. His particular remit was to oversee all
aspects of the primary curriculum and it was inevitable that with
such a work load science could only represent a small part, especially
when other areas of the curriculum had been neglected during the trial
period of the project. One of the results of this was the gradual .
reduction in in-service provision after the trials. During the

trials teachers involved attended workshop sessions to try out the
materials and reqularly met for discussions. Directly after the trials
the workshop sessions continued under the guidance of the primary
Adviser and the area co-ordinator. These sessions were seen as
crucial because the local College of Educétida, which trained most

of the teachers in the area, incorporated little or no science in the
majority of its teachers' training. The reductions in educational
spending and the increasing difficulty of releasing teachers during
the day for courses resulted in a gradual decrease in course held
during school time and a change to evening meetings based on a more
voluntary basis. Unfortunately teachers were not as enthusiastic in
attending eventing meetings of this kind. Also, an H.M.I. who

had enthusiastically supported the schools during the trials retired
in the post trial period leaving a significant gap in the support
structure at a crucial point in the establishment of the project.

In conclusion, it would seem that a number of factors including (i)

an inadequate support system in the post trial period, (ii) carpetition
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fram other innovations such as the introduction of the welsh

language into schools, and (iii) the moving away of trial teachers,
carbined to hinder the progress of Science 5/13 in the trial schools.
However, another possible reason highlighted in the 1local discussins
for its cdnparative fajlure was the local authority's policy regarding
science in the primary schcol. There was no attempt, -as with the
teaching of welsh, to insist that science should be included in the
curriculum and as a result it would appear that other subjects which
were either considered of greater priority or followed the interests
of piimary teachers more closely were included at the expense of
science. In same instances this was counteracted by the enthusiasm of
certainpeople including the primary Adviser, same headteachers and
other teachers, who wanted to keep Science 5/13 alive. It was argued,
though that these counteracting forces were not sufficiently strong
in the post trial period to overcame those factors hindering the

develcpment of the Science 5/13 project.



303

Area 2

This was one of the largest areas in terms of the number of schools
involved in the trials. Forty seven schools were used in the trials
of which thirty schools returned usable questicnnaires. These schools
consisted of five secondary schools, ten primary schools, twelve
junior schools and three infant schools. All of the schools were
located in an urban setting. This area was involved in all four sets
of the trials. Directly after the trials just less than half of the
thirty schools were still using the project, but by the time of the
survey only about one quarter of the schools were still doing so.

The area was unique in that it based its support for teachers at a
Mathematics and Science Centre. This Centre, run by a director and
her staff, organised the in-service courses for teachers. At the time
of the survey in-service courses based on Science 5/13 were still
operating. Two of the staff at the Centre were particularly
interested in the project, one had been a member of the Science 5/13
team, while the other had organised most of the courses during and
after the trials. Few of the other nine areas used in the survey ran
as many in-service courses in the post trial period as were offered
in this area. However, as has been noted, despite this effort, few
of the original trial schools were continuing with the project at

the time of the survey.

Interviews with staff at the Centre, the local education authority

Inspectors, headteachers and teachers revealed a number of possible
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reascns for the relatively low number of schools continuing to use
Science 5/13 at the time of the survey in this area. The first
reascn highlighted particularly by interviews with staff at the
Mathematics and Science Centre, concerned the role of the Centre in
overall in-service provision for teachers. The Director of the
Centre suggested that the primary role of the staff at the Centre
was to organise and run in-service courses based at the Centre. In
sare circumstances, such as during the trials of a project, staff were -
allowed to visit teachers in the schools but generally visits to
schools were not encouraged by the local authority Inspectors. The
problem with this approach was that direct assessment of the impact
of the oourses could not be obtained by Centre staff through visits
to schools : instead reliance has to be placed on feedback, in the
form of a written or verbal report fram teachers, headteachers and the
local authority Inspectors. In-service courses arranged either
directly or in close association with the local authority Advisers/
Inspectorshave the advantage that they involve the pecple who have
the respensibility for visiting schools and assessing curriculum
.developtrent. In this area, although the local science Inspector had
an office in the Centre it appeared from the interviews that the staff
at the Centre were fairly autonamous when it came to organising and

running the in-service courses.

In these circumstances it is hardly surprising that the policies of
the Mathematics and Science Centre were said by the teachers not to
match the needs of teachers in schools. The interviews with staff at
the Centre and teachers showed differences in their interpretation of
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how primary science should be taught. Certainly the interviews

at the schools and the materials exhibited by schools at the Primary
Science Fair held at the time of the interviews indicated that the
schools generally saw science as integrated with other subject areas,
often including it as parf of a wider project based on the environment.
ﬁmever, Science 5/13 courses brganised at the Centre in the post-
trial period locked more narrowly at individual units.

It is also worthwhile commenting that although the questionnaire survey
showed that Science 5/13 was not used in many of the trial schools

after the trials it is possible that same form of science, with

Science 5/13 being seen as one of a number of resources, was being
taught. There was same evidence to support this view from the interviews
with teachers. It is also interesting that at the time of the interviews

the in-service courses based on the Science 5/13 materials were being

modified to incorporate a broader topic approach.

A second reascn given for the low continuation rate in this aréa was
cannected with the Science 5/13 materials themselves. The member of
staff at the Mathematics and Science Centre most concemed with the
in-service courses during the trial period, noted that the teachers
encountered difficulty reading through the units; for exanple, they
reported finding the dbjectives hard to deal with and, as a result, it
became necessary to simplify them. Also, he cbserved that because
the materials were published at various stages during the trials,
teachers had problems seeing the units as a whole. In addition few

teachers had any science background. As a consequence he needed to
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supply a lot of help, making and using even the simplest equipment.

It became necessary to go through the units, almost page by page.

This was the main reason why, in the post trial pericod, ‘the in-service
courses developed along the restricted lines noted earlier A third
reason which was said to have hindered the use of the Science 5/13
project concerned a numbeerf issues operating at the school level.
In discussions with the staff at the Mathematics and Science Centre
and the local authority Inspectors three main issues were highlighted,
including high teacher mcbility, the low priority given to science in
the primary sector and the increasing difficulty of releasing teachers
during school time for in-service courses. All three points were
taken up with headteachers and teachers when visits were made to the
trial schools. As a general case headteachers supported the view
that teacher mobility was a problem. The questionnaire survey showed
that at the time of the survey over half of the trial teachers in this
area had left the trial schools. Headteachers pointed out that much of
the impetus for continuing with the project after the trials came fram
the trial teachers, so that often, movement away from the trial -
school had meant the project was discontinued. To turn to the issue
of why science was given low priority in the primary cwrriculum it

was interesting that while, in general, both headteachers and teachers
saw science as a valuable part of the curriculum, they were able to
point to several reasons why relatively little use had been made
of Science 5/13. Headteachers interviewed highlighted the campeting
nature of other areas of the curriculum and the disinterest generally
shown by primary school teachers in science. A few, especially those
who had no direct experience of the trials spoke of their own lack
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of knowledge about science. Many of those teachers interviewed
expressed reservations about science in the primary school curriculum
because they often felt they lacked the necessary expertise. However,
many were bringing bits of science into their work, usually as part
of an environmental approach. The issue of decreasing in-service
provision during school time was raised by same headteachers as a
problem, especially in areas like science, where teachers desperately
needed same support. Similarly the staff at the Mathematics and Science
Centre were concerned about the move to arrange in-service courses to

evenings, when only the more camitted teachers would attend.

A fourth general reason, suggested by the member of staff at the Centre
most involved in the trials, for the low continuation rate in this

area concerned the relationship between the Centre for Mathematics

and Science and the After Care Camnittee; the latter was set wp by

the Schools Council to follow post trial develcpments. He considered
that the development work which had taken place after the trials had
not been viewed in a favourable light by the After Care Camittee.

In particular the development of work cards had not been welcamed.

This dbviously was a disappointment to those involved in working parties
in this area who saw their efforts towards producing pupil work cards as
a1 important step towards giving teachers more help with Science 5/13.
Indeed the working party had been set wp as a direct consequence

of teacher demand for work cards. It is ironical that in 1978 the
Schools Council itself set wp a project called 'Leaming throush
Science'® to produce pupil work cards based cn the Science 5/13
materials. As a result of the perceived ocpposition of the After

Care Camittee to the production of work cards and because copy-
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right difficulties would only allow work cards to be used at
in-service courses, development work at the Centre was stopped.
This conflict between the After Care Camnittee and the Centre
effectively curtailed local curriculum development using the
Science 5/13 materials.

A fifth main reason, highlighted in particular by staff at the
Mathematics and Science Centre, for a low rate of continuation in

the trial schools was related to the types of schools used. The
earlier discussion has already covered the problems associated with
the junior, infant and primary schools. The secondary schools
included in the trials encountered even great difficulties continuing
with the project in the post trial period. None of the secondary
schools were using the Science 5/13 materials at the time of the
survey. One of the schools had continued directly after the trials
to use material from the units to produce tovics for less able
children but this work had stopped by the time of the survey. It

was thought that cne of the main factors hindering the progress of the
Science 5/13 project in the secondary schools was the use of alternat-
ive science courses, generally the Nuffield Cambined Science Scheme,
for the 11 to 13 growping. This feeling was supported by teachers'
views gained from visits to the schools. Also they menticned that
since the trials those secondary schools involved in trial work had
undergone reorganisation changing from secondary modern to camprehen-
sive secondary schools. Whereas Science 5/13 appeared to fit into
the curriculum of the secandary mcdern school, in particular to reet
the needs of the less able child, it soon became inappropriate in the
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camprehensive school with its wider ability range. This led to
the use of courses like the Nuffield Carbined Science Scheme

which formed a recognised basis for later examination work.

Ancther factor responsible for the low continuation rate in the
secondary schools, was, the teachers suggested, the high mobility

of trial téaduers. Almost all the trial teachers moved fran.the trial
schools soon after the trials finished. Generally the trial

teachers were the only ones involved with the prdject and hence

when they left there was little expertise in the science departments
+o show how the materials could be used. Also, one of the teachers,
involved in the trials in a secondary school, spcke of the inapprop-
riateness of the in-service courses held at the Mathematics and Science
Centre. He felt they were biased towards the primary schools with
their younger age grazé. The staff at the Centre readily admitted
that they considered the materials generally wsuitable for the
secondary schools who already had a number of sclence schemes

available to them.

In spite of the fact that relatively few schools continued with

the Science 5/13 project in this area, especially at the time of the
survey, there were signs at the time of the interviews, that there
micht be a revival in the use of the Science 5/13 materials. One
of the local authority Inspectors described how, as a result of
certain boundary changes, a number of extra schools had been brought
into the area. These schools had formerly been in an authority

camitted to a middle school system. Partly as the result of
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pressure fram the secondary schools, the middle schools had

included science, using the Nuffield Ccmbined Science Scheme, in

the curriculum of the older 10-12 age group. Although same schools
managed to cope with the work, cthers had encountered difficulties
and as a result little science was taught. Part of the prcblem

was the diversity of resources in the middle schools in temms of
facilities, equipment and expertise of the teachers. As a result,
when the schools were transferred to the control of another authority
it was decided to lock again at the type of science éppropriate for
the 8 to 12 age range. At the time of the interviews the policy

of the local authority Inspector, responsible for science in the
middle years, was to set up working parties, primarily of staff

from the middle schools, to draw up suitable topic areas in science.
For a number of reasons it was considered that the Science 5/13
materials should form an important part of these topic areas: first,
the middle schools already had used the Science 5/13 project with
younger children and were eager to extend its use; and second, the
Mathematics and Science Centre which would provide any necessary
in-service courses, was encouraging the use of Science 5/13 in the
middle schools. Therefore it was considered that the 8 to 12 age

range was 1deal for the Science 5/13 project.

Also the local authority Inspector respansible for primary scinece
expressed his growing cancern about the limited amount of science
taught in primary schools generally. In an attempt to remedy the
situation a series of talks had been arranged with primary schools
to keep them in touch with recent developments and encourage more
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teachers to include science in their work.
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Area 3

In area 3 the trial schools were concentrated in two adjacent

towns and were originally selected because of their previous
involvement with the Nuffield Junior Science Project. These schools
had been given special cash allowances for the Nuffield trials and
such allowances were retained for their work with the Schools
Council Project, Science 5/13. There were twenty four schools
involved in the trials of which seventeen returned usable questionn-
aires. The seventeen schools consisted of eleven junior sd'xoois

and six infant schools. This area tock part in two out of the four
sets of trials; the third set in 1971 and the fourth set in 1972.
The local authority science Adviser at the time of the trials was
the area co—ordinator and previously had attended a national meeting
arranged by the central Science 5/13 team. Directly after the trials
nearly three quarters of the seventeen trial schools were continuing

with the project, but, by the time of the survey only about one

quarter were still using Science 5/13.

The local authority science Adviser described the type of in-service
provision before and during the trials. Before any of the trial

work was undertaken all the trial teachers involved met and wére given
details of the general procedures to be adopted. They were then
divided wp into several groups, each of which met at regular
intervals, usually one afternocn each week and often with the local

authority science Adviser present. A representative of the naticnal

Science 5/13 team attended several evening meetings at the time of



313

the trials and non trial teachers were invited to join the meetings
to find out more about the project. These meetings were introduced
usually by the representative of the naticnal Science 5/13 team and
this was followed by a series of brief talks by tﬁal teachers about
their work. An exhibition of children's work was also on show.

The local authority science‘Adviser remembered that those evening
meetings were successful in attracting large numbers of . teachers.
After the third set of trials a number of primary science courses
were arranged for non-trial teachers who had little or no science
background. One of the trial teachers became teacher/warden of cne
of the teachers' centres in the area and became a key person in

the organisation of these courses. Other trial teachers also helped
to tutor on the primary science courses. In the period of time

from the third set of trials in Spring 1971 until the fourth set

of trials in the Spring 1972, five primary science courses were
arranged, each usually involving five sessions. One course was held
at the local College of Education and involved one of its staff

members. In addition four evening meetings were held during that

time.

The local authority science Adviser recalled that at a meeting of the
trial teachers held after the third set of trials several criticisms
were made about the materials and the evaluation. For exanple, same
teachers argued that the questians on the evaluation forms were
ambiguous and were difficult to answer; others suggested that the
forms tock too long to complete and dealt with too wide a range of

material. Same trial teachers also felt that they were expected to
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get through too much material during the trials.

The materials for the fourth set of trials were late reaching the
schools so that a formalised system of meetings between trial
teachers was replaced by a more flexible arrangement where teachers
met when they thought they needed to. The amount of feed back was
reduced in these trials and only :Lndividuél reports were retﬁ.med

to the Science 5/13 team.

It could be argued that the intensity of the involvement of trial

teachers in this area both with the trials themselves and with the
courses during and immediately after the trials, possibly explains
why almost three qgarl;ers of the trials schools continued with the

project after the trials ended.

Documentary evidence including details of meetings and formal letters
sent between the teachers' centre warden and the science Adviser
outlining strategies for forthcaming in-service meetings indicated
that soon after the fourth set of trials there was a general

shift away from primary science ocourses because they were not
considered effective in disseminating the Science 5/13 materials. It
was argued in one letter that although by October 1972, 10O teachers
had attended courses about primary science, once teachers returned
to their schools they became isolated often without the necessary
support to help the project in its early stages. It was felt also
that generally these teachers had little experience of science in
their education; for example, the local College of FRducation which
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sare teachers had attended only provided six sessions of science

in three years for non-specialists. The teachers' centre warden
thought that one possible answer might be to given an in-service
course to the whole school, rather than individual teachers,
beginning with a seminar for headteachers to make them familiar

with the project. This would be followed by in-service meetings
involving all ﬁhe te.ache:é in a school. It was for this reason

that the in-service mgetings after Summer 1972 moved away from the
use of primary science courses towards more school based work where
the whole staff of a school was involved. Two 'one day seminars'

were held for primary headteachers in two differént parts of the

area. Secondary school teachers were also invited to send represent-
ativies who might be interested in using Stage 3 Units with lower
ability children. The cne-day seminars began by locking at the

work of the Schools Council with specific reference to the 5/13 Science
project and the various Nuffield Science schemes. Later the philoscphy
behind the Science 5/13 project was examined, with particular
enphasis upon, 'With Cbjectives in Mind'. Much of the remaining

time was devoted to practical work and discussions. Although one

of the seminars was successful in terms of the numbers attending,

and the general interest shown,the other was reported as disappointing
with few headteachers attending and little enthusiasm shown fof the
project's materials. Another problem seemed to arise fram the limited
number of staff available to help run the seminars, particularly fram
trial teachers who normally would have acted as tutors at in-service
courses. Also it was hoped to hold an exhibition at the seminars

based on the work of teachers who had already attended previous
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primary science courses. The response was extremely poor. Same

of the possible reasons suggested for this lack of response were

(1) teachers only used Science 5/13 while the course was running ;
(ii) the work tended to stop when the teacher started with a new
class ; (iii) same materials had been sent earlier in the year
for another course, and this was thought'sufficient; and (iv) it was

Christmas and teachers were too busy with other activities.

Gradually during 1973 and in the next three years the nurber of
courses and meetings based on Science 5/13 became less and less.

Fram the interviews conducted with the local authority science
Adviser, headteachers and teachers there seem to have been three
main reasons for this : first, a large number of the trial teachers
began leaving the trial schools in this period, often for promotion,
which involved them in other activities; second, other key personnel
including the science Adviser found they had less time to devote to
primary science; and third, the area changed over to a camrehensive
system of education and this diverted sare of the key personnel away

fram primary science.

The first of these points concerned the movement of trial teachers
away fram the trial schools. By the time of the survey only one
quarter of the trial teachers were still at their trial schools.
This figure almost mirrored the number of trial schools which were
still using Science 5/13 at the time of the survey. The second
peint dealt with the changing nature of the science Adviser's role.

After the trials he took on the role of a general Adviser in addition
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to his other responsibilities in science and as a result his time
had to be divided between two sets of duties. At the time of the
survey he found that almost all his time was devoted to non-science
activities. The third point cancermed the change over to a
camprehensive system of education. This involved the local
authority Advisers in a temendous amount of work, for exarple,
interviewing teachers. This alone meant that in-service work had

to be restricted and in fact no science courses were held in the

three years prior to the survey.

In the interview with the local authority science Adviser there was
a discussion on the status of science in primary schools. He
expressed cancern about the difficulty of pramoting science, and
thought that even if many headteachers considered Science 5/13 a
valuable project few had the time to support its develomment in
their schools.‘ There were other areas, mainly in the basic subjects,
which were given more priority. This view generally was supported
in the interviews with headteachers and teachers. Headteachers
often remarked that although an enthusiastic teacher may cope with

Science 5/13, few teachers had sufficient interest in science fram

which development could start.

The local authority science Adviser did give same indications as

to how the position of science in the primary schools might be
improved in the future. The first concerned the role of advisory
teachers. At the time of the survey two advisory teachers had been
appointed in science; they were teachers fram local schools who had
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been seconded for two years, spending part of their time assisting
the Adviser and the remainder studying for a higher degree.
Although such advisory teachers, if they had existed directly after
the trials, might have had an irportant role supporting the project,
the temporary nature of théir posts might have made long-texrm
planning difficult. Two further suggestions were made by the Adviser.
The first concerned the appointment of primary teachers with a scale
post in science. However this might have been resisted by head-
teachers, as science was still not seen by them generally as an
important part of the curriculum. A second possibility was the
increased use of science workcards, but here again the science
Adviser had reservations about their use; not only did he feel that
sare of the camercial cnes were of poor quality but he also felt
that they tended to stiffle initiative, especially when it came to

recording cbservations.

One final comment. might be made about the in-service provision in this
area, and particularly the role and relétionship of the various
teachers' centres with the Advisory service. The science Adviser
saw the wardens, of the teachers' centres in his area, as having
three main tasks : first, to lock after the fabric of the building;
second, to organise resources; and third, to administer in-service
courses. It seemed fram the comments made that the wardens' roles,
especially the administration of in-service courses depended upon
their perscnality and initiative, not only in temms of how well they
linked with teachers and the Advisory service but also in terms

of the amount of commitment and enthusiasm they showed for the in-

service courses they provided.
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Area 4

This was an inner city area which had seventeen schools involved in
the trials; fifteen were primary schools, twowere secondary schools.
In the previous chapter table 6.49 (page 283 ) showed that less than
half of the trial schools were continuing with the project directly
after the trials. Table 6.50 (page 284 ) indicated thaf at the time
of the questionnaire survey not cne of the trial schools was still

undertaking work with Science 5/13.

During the course of the interviews four main factors were high-
lighted as having inhibited continuation with the project. The first
cancemns the rapid tumover of trial teachers after the trials ended.
In this area nearly three quarters of the trial teachers had left
the trial schools by the time of the survey. The significance of
this factor in preventing effective dissemination within trial
schools was accentuated by the second factor, the limited scienctific
training of primary teachers. The high tumover rate of trial
teachers meant that if the project was to continue in the trial
schools much depended upen the attitude of other members of staff to
the project. Many of the people interviewed, including headteachers,
teachers and local authority Inspectors, spcke of the lack of
interest shown generally by primary teachers in science; rost
teachers were more concerned with 'the basics' and had a particular
interest in subjects like drama and history. It was apparent also
that this lack of scienctific training had made many teachers wary

of including much science in their work, because they did not feel



320

sufficiently confident about it. This meant that even if sare of
the trial teachers were sympathetic to Science 5/13 and continued
with it after the trials they found great difficulties in persuading

their colleagues to bring more science into their work.

A third factor important in blocking the dissemination of Science
5/13 after the trials was the general feeling amongst headteachers
that science did not represent an essential part of the curriculum;
at best it was usually seen as a useful extra to be pursued by those
teachers who have an interest in that area. It is worthwhile noting
that the local authority Inspectors responsible for primary work expressed
a similar attitude:they said that they felt that curriculum develop-
ment in 'basic subjects' should have precedence over such development
in science education. In this particular area most of the initiative
for bringing primary science into the schools had came fram the local
authority science Inspectors rather than the Inspectors respansible
for primary education. The main difficulty associated with this type
of approach is that the science Inspectors were concerned in the
main with secondary science, most found they only had a limited
amount of time for locking at science in the pﬁnma::y school and could

not sustain involvement over a prolonged period.

A fourth factor concerned the follow up of in-service courses in the
schools. Although it would seem that the dissemination of Science
5/13 did not suffer fram the lack of in-service provision, as in same

other areas, problems with follow up after the courses were referred

to. In-service courses in Science 5/13 largely were carried out
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at one of three Science Centres which existed in this area. Staff

at one of the Science Centres 'spoke of a variety of approaches used
to attract more teachers onto the courses and secure greater sﬁccess
in continuation when the teachers returned to their schools. There
were two day courses to introduce Science 5/13, followed by further

~ courses including out-door work taking an enviranmental approach In
addition evening meetings were arranged six weeks after the éou.rses

in an attempt to cbtain feed—bad{ about how the project was developing
in the schools, but few teachers turned up. In this particular

area the Centre staff were not allowed to follow up courses by visiting
teachers in their schools; support in the schools was left up to the
headteachers and local authority Inspectors. At the time of the
interviews new types of courses were being arranged specifically for
primary headteachers to engender more support. One of the main
difficulties appeared to be following up development work in the
school. Local authority science Inspectors said they had little time
to undertake such work, so the impetus had to come fram within the
school. Also headteachers spoke of the difficulties of releasing
teachers for daytime courses. .It appeared that the general situation
regarding attendance at in-service courses together with follow-up

afterwards was deteriorating rather than improving.

The local authority Inspector in charge of science was hopeful that
the decrease in teacher turnover rate, noted at the time of the
interviews, could prove important in providing greater stability so
that curriculum development could be better planned. Also it was
hoped that the introduction of in-service meetings for primary head-
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teachers might help science to be included more in the curriculum
although the general attitude of primary headteachers and local

authority primary Inspectors was less than favourable.

In conclusion views collected suppérted an argument that at least two
of the four significant factors listed in the previous chapter,
attitude .of the heédteéchers and movement of | triél teachers away
fram the trial schools, had a detrimental effect upon continuation
with Science 5/13 and dissemination of the project in the trial
schools in this area. In addition, these two factors, as well as
being seen as important in themselves, were also seen to have had an
impact on the support services, particularly the difficulties they
encountered following up development work in the schools. The
general attitude of headteachers towards science, the unwillingness
of teachers to attempt science and the movement of trial teachers
away from the trial schools were all to have made disseminaticn very

difficult, even with a good provision of in-service courses.
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Area 5

In this area there were thirty cne schools, situated in urban and
semi-urban settings, which were used in the trials of the Science
5/13 project and twenty of them returned usable questionnaires.
Almost all of these were of the primary school type, though four

- were in the process of reorganisation to middle schools at the time
of the trials. Most of the primary schools used in the trials
covered the full 5 to 1l age range but a few were separate infant
and junior schools. Table 6.49 page 283 in the previous chapter
showed that three quarters of schools in this area continued with
the project directly after the trials. However table 6.50 page
indicated that by the time of the survey this figure had been
reduced to less than a third. |

During the interviews cne of the main reasons given, especially by
headteachers, for the relatively low rate of continuation at the
time of the survey was the high teacher turmn-over rate particularly
in the years socn after the trials ended. In fact by the time of
the survey three quarters of the trial teachers had moved away
fram the trial schools. However, ’more detailed examination of the
position in this area suggested that trial teacher movement was not
the only explanation for. the relatively low continuation, for in
fact, same schools where the teacher had moved contininued with the
project, and, also at the time of the survey there were no schools

where the trial teacher was still in post, using the project.
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A second reason given for the low continuation rate was the
difficulty ihvolved in introducing a science project, like Science
5/13 into the primary schools. For instance, it was reported,
usually by headteachers, that generally teachers felt frightened
about teaching science. The local authority Inspector, with
responsibility for science in the primary school, spoke of the
general feeling in these schools that science was not to be
regarded with the same importance as the 'basic skills' and often it
was not thought tobe as important as other areas such as games and,
more generai, envircnmental work. Although many primary teachers
had little science training in their education the local authority,
through its local Inspectorate, had tried hard to help teachers to
became more familiar with primary science. The authority had held

a nunber of courses for different age groupings covering the whole

5 to 13 age-range. Same of these were residential and consisted in
the main of workshop sessions where teachers tried out activities
connected with the various Science 5/13 units. Sometimes teachers
would follow-up this kind of course by meeting at a local teachers'
centre to disc'uss ideas and any prcblems. In addition there were
evening meetings which locked at the ideas in Science 5/13 and the
various experiments suggested. These tock place all over the authority
and were normally run by headteachers who had became deeply involved
in prc_'noting science in the primary schools. Nevertheless, from the
evidence collected it seems, that despite the efforts of same head-
teachers to encourage science, the view that science was not a really
important part of the primary schocl curriculum continued to
predominate. This was, as in other areas, in sharp contrast to the
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findings of the questionnaire survey which revealed that generally
headteachers considered that science had a valuable role to play

in the primary school curriculum.

A third reason, often expressed by headteachers and teachers for
the low rate of oonﬁinuation, cancerned the feelings of the trial
teachers themselves about their trial work; same found themselves
overwhelmed during the trials. Although many of the schools had
previously been involved in the Nuffield Junior Science Scheme,
sare trial teachers had little experience of bringing science into
their work. Most teachers spent a considerable amount of time
using the Science 5/13 materials and co-operating with the efforts
to evaluate the project. In fact, same teachers felt that they
had spent so much time on Science 5/13 during the trials that they
had neglected their other work and once the trials were over they

felt they had to return to these neglected areas.

Finally there were two reasons given during the interviews with
the local authority Inspector and headteachers which were peculiar
to this particular area. The first concerned the use of a school
run by the British Forces Education Service as a trial school. One
of the major features of this type of school was its shifting pop-
ulation. Generally there was a third more mmt among the pupil
population than in other schools. This trial school had difficulty
in campleting the trials simply because of this problem. It is
understandable in these circumstances that schools of this type
might well emphasise the basic subjects rather than science to
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ensure that their pupils do not suffer unduly. The secand reason
concerned cne part of the area where there was still a selectimn
examination at the end of the primary school. Same of the trial
schools were situated in this part of area 5. Headteachers of such
schools often spcke of the need for a fairly formal approach
emphasising the basic skilJ.s. At one school the headteacher
described the use of Sciénce 5/13 as spasmodic, giving the impression
of teachers occasionally dipping into the bocks for ideas to include

in project work.

However, in spite of the many reasons given for trial schools not
continuing with the project, many of which centred on the difficulties
encountered in the pr;Lmaxy schools, scme more pramising signs were

to be seen in the middle schools, four of which were used as trial
schools. The local authority Inspector in charge of science described
how these schools were reorganising into middle schools at the time
of the trials. By the time of the interviews they had been operating
as schools for the 9 to 13 age grouping, for about five years. In
the early days bridging groups had been set up; these consisted of
science staff fram the feeder middle schools and the upper schools.
They were concerned with the type of science to be taught in the
middle schools and looked at two science schemes, Science 5/13 and
the Nuffield Cambined Science scheme, to see how they might be used
to form a viable scheme of work fram the first schools upwards.

They aimed to draw up a list of basic areas of scientific knowledge
which a 13 year old might be expected to know upcn entry into the

upper school. The result was an agreed list of topics which were
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drawn up for the guidance of first, middle and wpper school
teachers. Each middle school had appointed a head of science

who was responsible directly for the science taught to the 11 to

13 age grouwp, and advised class teachers further down the school
about the appropriate science for the 9 to 11 age grouping.
Although one of the main aims of the list drawn up by the bridging
grouwp was to ensure that all middle schools covered similar work
it was hoped that this could be dene without restricting either the

choice or enthusiasm of the teacher.

It was recammended in the document drawn up by the bridging group
&1at the first schools should use, in particular, two of the Science
5/13 units, Early Experience, Stage land Using the Envircrment -
Early Explorations, Stage 1. These two books were thought tobe of
specific relevance to the first schools. Many of the remaining
units contain some Stage 1 work and it was suggested that same of
these could be introduced to the 5 to 8 age grouping. The first
two years of the middle schools were seen as a continuation of the
work in the first school using other Science 5/13 units, mostly at
Stage 2 level. The teaching at this level, as in the first school
was class based, organised and develcped by the class teacher. A
series of science topics, drawn essentially from the Nuffield
Canbined Science Scheme and the Scottish Integrated Science Scheme,
were suggested for the guidance of teachers teaching science to the
9 - 13 age growping in the middle school. These topics included
such areas as sound, light, alr and acidity. Each of these areas
was expanded to give further guidance. Although it was hoped that
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most of this material would be used as a 'core' for the last

two years in the middle schools, interviews with staff showed there
was a considerable amount of variation between the four schools in
texms of how much of the core was covered. Same had - turned to

the Science 5/13 units and used these instead.

Interviews with. staff at same of these schools revealed also a
feeling that part of the prcblem in the post trial period had been

" a lack of cohesion between the four middle schools and this micht
have been the result of a weak bridginggroup. There were staff
changes in science at both the middle and upper schools: this meant
new personalities and new ideas were brought into the growp. It was
said that unfortunately the leadership of the group weakened. A
head of science at cne of the middle schools spcke of the need to
revitalise thebridging group, not only in order to bring greater
cchesion so that all pupils entering the upper school at 13 had
covered similar work, but also because it was time to begin revising

some of the ideas drawn up in the original document.

The local authority Inspector described how a further three middle
schools which opened at the time of the survey near to the existing
ones went tlﬁ:mgh a similar discussion machinery involving a
bridging growp. Herver this time the result seems to have been a
greater camitment to follow a core using material fram S'cience 5/13
and the Nuffied Cambined Science Scheme. As with the other middle
schools the teaching of Nuffield Cambined Science to the older

9 - 13 age grouping was to be undertaken by science specialists
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and was to take place in a laboratory setting. The younger age
grouping would use the Science 5/13 units. ILocal courses were to
be run for non-specialist class teachers to help them understand
more about the Science 5/13 project and how to use its materials.
Despite scme difficulties the introduction of middle schools into
" this area did seem to be assisting the dissemination of Science

5/13.



330

Areaq 6

Area 6 included four local authorities in Scotland. Altogether
there were twenty four primary schools involved in the trials of
Science 5/13. Twenty two usable questionnaire forms were returned
after the survey. The overall continuation rate for all four
authorities was low , both directly after the trials and at the
time of the survey; only about cne third of the trial schools
were continuing directly after the trials and this proportion had
been reduced to about one quarter by the time of the survey.

Most of the schools were situated in urban areas though a few were

located in more rural settings.

In the first of the local authorities ten schools were involved in
the trials of the project. These schools tock part in three sets of
trials although like the other local authorities used in Scotland,
extra units were tried out before the official trials began. The
trial schools were situated in a number of towns located near to
each other. Only cne of the trial schools continued with the project
directly after the trials but by the time of the survey the number

had been increased to two.

In spite of the low number of trial schools continuing with the
project, the local authority area was fairly active, bothat local
authority level through the primary Adviser and at College level,
in pramoting Science 5/13, but as is explained later, this support
was patchy in the post trial period. The primary Adviser and

science staff at the local (llege of Education worked closely
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together during the trials. The interviews with them suggested
they were camitted to the same general policy concerning primary
science with an emphasis upmn a child centred approach as outlined
in the materials of the Science 5/13 project. Science 5/13 was
seen as the ﬁain science resource to be used along with other

areas of the cuiriculum in an integrated way. This meant that the
Science 5/13 units were used in a fairly fleéible manner. During
the trials the local College of Education in conjunction with the
primary Adviser provided an extensive support system including
workshop sessions and meetings for reporting back and discussion,
in addition to visits made to the trial schools to help teachers
with the units. One H.M.I. who was involved with the project in
this area and made several visits to the trial schools was reported
to have been very enthusiastic about the project. In spite of the
amount of support given to the project during the trials and the good
work produced by trial teachers, the continuation rate after the
trials was low. Interviews with local authority Advisers, College
of Education staff, headteachers and teachers highlighted a number
of reasans for this position. The first reason concerned the
gradual disintegration of the support system available to teachers
in the trial schools after the trials. In the trial schools
themselves many of the trial teachers left usually for pramotion

to other schools or to take up lectureships at Colleges of Education.
By the time of the interviews only two of the trial teachers were
still at the original trial schools. Also after the trials the
local College of Ejucation found that it had to cut in-service

courses for teachers because of a high intake of pre-service students.
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Originally the courses which tock place were similar to those in
the trial period with schools asked to naminate teachers and arrange
for release during school hours. However, soon after the trials
the primary Adviser withdrew the namination system of release for
primary science (in favour of other areas of the curriculim) leaving
the olleges to advertise and organise the courses themselves. Also
the staff at the College of Education became so busy during the day
with pre-service teaching that the in-service courses were aﬁmged
after school hours and as a result attendance became more voluntary
in nature and this led to a reduction in attendance. Apart from
| the decline in in-service provision by the (ollege of Fducation, the
primary Adviser found that directly after the trials she had to
stop working with Science 5/13 in orde; to consider other areas _of
the curriculum which had been partly neglected during the trials.
Also the H.M.I.s became less directly involwved in the work of Science

5/13 in the area once the trials were campleted.

The second reason mentioned for the low continuation rate after the
trials related to the kind of support given to schools in the post-
trial period., This was aimed primarily at those not used in the
trials. This approach was based on the assurption that the trial
schools would be able to disseminate the project intermally using
the expertise of teachers involved in the trials. As the discussion
has already shown this did not happen and only a few trial schools
continued with the project after the trials.
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A third reason suggested m interviews with the primary Adviser,
headteachers and teachers themselves,for the low rate of continuation
with the project concermed factors operating within the trial

schools themselves. In addition to the high mobility of trial teachers
in the post trial period, two other factors were highlighted. These
were: one, the low level of expertise in science of most primary
teachers, which made many teachers expréss feelings of insed:ritf;

and, two, the general feeling among headteachers that science was not-

a priority area in the primary curriculum.

In the interview with the head of the science department at the local
ollege of Elucation she explained that at the time of the interviews
there had been anothe_r shift of enmphasis by the oollege of educaticn.
The number of pre-service students had been drastically reduced and
as a result the amount of time available for support to schools had
increased. At the same time the Scottish Education Department had
launched a new Environmental Studies project:3 which incorporated
science, mainly through Science 5/13, as cne important part. The
College, with its new emphasis upon in-service provision, provided
courses on the new project with the science department at the College
arranging workshop sessions using the Science 5/13 units. The in-
service work began with meetings for the headteachers who later
naninated two teachers fram each school to attend three—day release
courses. After these courses members of the science staff visited
schools for half a day every week to help teachers with the units.
This lasted for one term. In the second term the contact was

reduced with the College tutor taking on more of an advisory role.
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At this point in time ancther set of teachers were taken into

the College for a new three-day release course. The availability

of unemployed teachers in the area meant that they could be engaged
and used to release teachers to attend courses. This was particularly
important for smaller schools where otherwise it would have been
difficult to release teachers. The head of the science department
described this new approach as an attenpt to overcame same of the -
difficulties encountered in earlier trial schools. It attempted :
first, to make headteachers more cormitted to the use of Science 5/13
by involving them initially in the in-service work; second, to
involve two members of staff rather than cne so that they could give
support to each other in the early stages and provide the school
with more expertise; . and third, to make the support as far as
possible school based with tutors fram the College going into schools
as much as possible to work alongside teachers. Also the head of the
science department outlined a number of significant points associated
with the new system of workshops and ‘schc;ol based in-service work.
'First, it seemed that success with the Science 5/13 units depended

to a large extent upon the teacher's type of organisation; those
teachers who persisted in using formal class instruction found
difficulties whereas those who used a more fluid group arrangement
had fewer problems. Although same teachers in the more traditionally
shaped classroams did encomnter a number of difficulties these,

in the main, were overcame and did not seem to be a critical factor
affecting continuation. Second, the amount of science training
undertaken by a teacher seemed less important than the general
expertise of the teacher in terms of her teaching ability. Third,
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the headteacher appeared to play an important role in giving support
to the teachers. It was vital that the headteacher accepted that
Science 5/13 was a valuable part of the child's curriculum and

not just an extra to be undertaken by a teacher if she was interested:
if the head tock the latter view development of Science 5/13 within
the school was limited. Fourth,the College tutor also played an
important role. Just as teachers preferred different teaching

styles so tutors themselves preferred a particular classroam organ-
isation; sare suitéd a more informai approach whilst others felt
insecure because the end-points were not clearly defined. This was
similar to the insecurity felt by same teachers who were not used

to the more unstructured approach necessary in Science 5/13 if the
scientific skills associated with  observation and experimentation were
to be followed through. Like the teachers, tutors favouring a more
formal approaéh felt open to criticism, making them even more anxious.
The relatidnship the tutor was able to build up with the teacher seemed
a critical factor in determining whether schools continued to seek

help at a later date.

If cne locks at those trial schools which continued with the project
after the trials there was one school which used the project directly
after the trials and was continuing at the time of the surwvey. Also
there was one school which stopped work with the project after the
trials but had restarted work with it by the time of the survey.

In the latter case the headteacher explained that this was the result
of a new member of staff having an interest in Science 5/13 and after
she attended a course at the College she began work with the project
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in the school. Work on the project had stopped in this school
after the trials because all the trial teachers left and there was

no one sufficiently interested to continue with it.

The trial schools in the second local authority area studied were
‘located in and around two tawns. Some of the schools were fairly
rural in their setting. The size of the schools varied éonsiderably,
cne had a roll of only 55 pupils while another had nearly 700 pupils.
There were seven schools which tock part in three sets of trials:

in the period directly after the trials just less than half of the
trial schools continued with the project and by the time of the survey
this had been reduced to a third.

Like the first Scottish local authority area to be studied this area
was fdrttmate during the trials because it had a similar support
system involving the local authority through its Advisers, the local
College of Education and The Scottish Education Department through
its Inspectors. Documentary evidence relating to the trial period
backed up a number of points made.hyA.College ‘of Education staff, local
authority Advisers, headteachers and teachers about the trial units
and the in-service courses. First, teachers often encountered
difficulty in making, setting up and working pieces of apparatus.
They thought that if they had been given more help with the apparatus
generally either in the project units or form the College tutors,
this might have reduced their initial feelings of uncertainty about.
undertaking a project in science. Second, same teachers found the
project too restrictive and wished it had been integrated with other
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subjects such as history, geography and drama to make it more

suited for the primary school; this happened in later trials. Third,
there were problems of storage and general organisation of resources
which was partly overcame by the local authority providing specially
made science trolleys. Fourth, teachers found it necessary to
arrange their roams to pr:ov:l.de suitable work areas where children
could experiment. Fifth, pupil work cards were often used to
orga:mise individtials and groups on separate assignment_s. Sixth,
infant teachers taking part in the trials of the Early Experience
Unit, were generally doubtful of the scientific value of the project;
a view the local authority Adviser, responsible for primary work,
attributed this to the teachers being sceptical about their own

abilities.

There was a considerable amount of support given to the area as a
whole in the post trial period. Interviews with the local authority
Adviser responsible for primary science and the science staff at
the local College of Education showed that both had worked closely
together to organise in-service courses and arrange visits to see
teachers in school. Each year different parts of the area were
invited to attend the courses. At the time of the interviews many
of the schools attending the courses were sending the whole of their
staff to the meetings rather than just one or two teachers as was
more camon in earlier years. Also the assistant headteachers were
becaming more involved, helping to support the project back at
school.
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However, in spite of the support given directly to schools during
the trials and more generally to the whole area in the post trial
period the ocontinuation rate in the trial schools was far from
exceptional, especially at the time of the survey. At the interviews
canducted with headteachers, teachers, local education authority
Advisers and College staff a number of factors were menticned whlch
were said to have hJ.ndered dissemination of the project in the '
trial schools.

Trial teacher mobility was often quoted by headteachers as an
important factor in inhibiting continuation with Science 5/13. In
most schools tnly teachers involved in the trials used the units so
that when these teachers left,work with the project stopped. However
teachers mability was by no means the only or the main factor said
to be responsible for the failure of Science 5/13. Although same
schools had a high tumover of trial teachers in the post trial
period, this local authority area suffered less than most from

this prablem. Owverall just less thanhalf of the total number of
trial teachers stayed cn at the original trial schools. If all
those schools where the trial teachers stayed had continued with the
project the continuation rate would have been much higheér at the time
of the survey. This clearly suggests that other factors were also
important. Further, why was it that wider dissemination of Science
5/13 in the trial schools, beyend those involved directly in the

trials, was so difficult?

A second factor, claimed to be important by same of those interviewed



339

especially teachers, which pé.rtly answers these questions, was the
nature of the project itself. Same of the trial teachers spcke

of the difficulties they encountered using a science project when
they themselves had little training in science. They spcke of the
frustration of not knowing the answers to questions, the outcome of
experiments and the general feeling of uncertainty when one was
using a discovery approach based on children's interests. In other
areas of the curriculum they had usually been able to work more
towards fixed goals with a minimum degree of uncertainty. Therefore
sare teachers found themselves unfamiliar with both the method and

ocontent of the project.

A third factor mentioned concerned the amount of support given to
trials teachers in the post trial period. In the trial pericd, in
spite of the type of difficulties associated with the project itself,
the majority of trial teachers continued and successfully campleted

* the work. After the trials much of the support structure changed.
There was less direct incentive to use the wunits because of the
reduction in the number of visits to schools by Advisers and College
staff and the in-service courses associated with the trials came to
an end. Although other in-service courses were provided different
groups of schools were chosen each year in an attempt to pramote
wider dissemination. In same cases there were headteacher changes in
the trial schools and the new headteacher had little interest in, and
therefore provided little support for, Science 5/13. College staff
and Advisers running in-service courses in the post trial period
cbserved that in many cases a certain threshold of support was
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necessary to keep teachers using the units. In the latest in-service
courses held at the time of the interviews, where the whole staff of
a school were involved, it was hoped that teachers would feel less

isolated, gaining support fram each other.

A fourth factor high]ighted particularly by the support personnel

was the influence of the headteacher in the post trial period. In
the two trial schcools which were continuing with the project at the
time of the survey both had headteachers enthusiastic that science
should be included in the primary curriculum. One of the head-
teachers supported his teachers by helping them in their classroams
with the Science 5/13 units. The other headteacher supported a

wider envircnmental approach with Science 5/13 as an important part.
However in the other trial schools it was said that there was little
support from the headteacher. Also there were a number of headteacher
changes in the trial schools and it was claimed that often the new
headteacher had little interest in pramoting primary science leaving
any development work up to the teachers themselves. Although both
the questionnaire survey and the interviews showed that headteachers
considered Science 5/13 a valuable project, generally they did not
see it as a priority area of the curriculum. It ocould be argued that
in this situation there was little direct incentive for trial teachers
or any other teachers in the trial schools to continue or work with

the Science 5/13 project.

The third local authority area in Scotland to be studied used only
four schools in the Science 5/13 trials. They were all situated in
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an urban position. This local authority area was involved in two
sets of trials. Three out of four of the schools continued with
the project directly after the trials but by the time of the survey

only one school was still using Science 5/13.

The local authority primary Adviser explained that at the beginning
of the trials :L;"xtroductory sessions were arrangéd by himéelf and
held in the teachers' centre. Later courses, which locked at the
unitsl in more depth,‘ were organised by the College staff and held
at the local College of Education. Teachers attending the courses
held during the first set of trials were used to help arrange later
courses for new teachers. The trial schools themselves were chosen
either because the headteacher was enthusiastic about the project or
because the teacher was thought sufficiently competent to take the

trials seriously.

Directly after the trials only one trial school did not continue with
the project. The primary Adviser and the present headteacher noted
that this school had encountered a number of difficulties during

and directly after the trial period. First, there were two changes
in headteacher during that period. Second, immediately after the
trials the school moved into new buildings. Third, althouch cne of
the trial teachers was highly camitted to the project she left soon
after the trials. At the time of the survey only one of the four
schools was using the project and the headteacher there explained
that even this was in a rather limited way using Science 5/13 as

just one of many resources in an environmental studies approach.
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It appeared fram the interviews conducted_ that three main factors
were felt to have cantributed to the general low rate of continuation
with Science 5/13 in the trial schools of this area. These were
first, the movement of trial teachers away froam the trial schools;
second the attitude of headteachers to the project; third, the

general in-service provision in the post trial pericd.

The first point concerned teacher mobility. By the time of the
survey five of the seven trial teachers had left the trial schools,
usually for pramotion. A camon feeling ambng headteachers was that
once these teachers had left it proved very difficult for the project
to survive, as they were the main motivating force behind Science

5/13 being taught in the school.

The second point referred to the attitude of headteachers. At the
interview with the local authority Adviser responsible for primary
work he considered that although the original headteachers present
at the beginning of the trials had generally been keen to use the
Sciencé 5/13 wnits, this had altered because all the schools had
undergcne changes in their headteachers not anly in the post trial
period but also during the trials themselves. He consicdered that
at the time of the interviews two of the headteachers had no
interest in Science 5/13 and this together with the general lack

of expertise in the school because of trial teacher mobility meant
that no teachers were interested in undertaking the project in these

schools.



343

The third point dealt with the in-serwvice provision in the post
trial periocd. In the nmediate post trial period the primary Adviser
explained that the science department at the College of Education in
conjunction with the Advisory service organised in-service courses

in science for teachers. Unfortunately directly after the trials
Science 5/13 was not included in these courses for primary teachers.
Also the project was not used in the pre-service courses. It was
argued by the primary Adviser that this would have been a valuable
time to have included Science 5/13 in the courses in order to
increase the number of teachers familiar with the project. Later, in
the post trial period the education authority, through the Advisory
service continued to work with the local College of Education to
organise in-service courses in the area, based around the Science
5/13 units. The pr:Lma:ny Adviser explained that although same of

the courses, like the full time cne month courses held at the College,
were plamned by the teachers in conjunction with the school to choose
the most suitable subject area, others were run to give the teachers
additional qualifications and were not directly linked to curriculum
development in the school. The primary Adviser described how, in

an attempt to fit in-service courses more to the needs of the schools,
there had been a 'decentralised' approach to in-service provisicn
during most of the post trial period. It was agreed by the Advisory
service and College of Education that the starting point should be
the needs of the schools. However, much seemed to depend upon the
initiative of individual headteachers and College tutors to determine

the amount of curriculum develcpment which actually took place.
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Consequently at the time of the interviews it had been agreed that
such an approach needed more structure in order to co-ordinate the
needs of schools with effective in-service provision and to follow up

developments in schools once the teachers finished the courses.

The fou;th local authori_ty é.rea to be studied in Sootland used only
three primary schools and five teachers in the trials. The schools
were mainly involved in the fourth set of trials although two of the
teachers took part also in the third set of trials. The schools

were situated in a number of nearby towns.

One of the people most closely associated with supporting these schools
was a lecturer at a College of Education situated some distance fram
the area. He explained that during the trials support was given by
the local education authority through the‘ Advisory service, a

(ollege of Education and the Scottish Education Department. Same
meetings were arranged by the College of Education but mainly the
teachers were left to try out the units on their own. Visits to
schools were arranged and normally these were undertaken by the College

and an Inspector from the Scottish Education Department.

The results of the questicnnaire data showed that very little work
cantinued after the trials. One of the main reasons quoted by head-
teachers for the low continuation rate with Science 5/13 in the trial
schools was staff turnover particularly high mobility among trial
teacliers. By the time of the survey all the trial teachers in two
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of the schools had left and most had moved almost directly after
the trials. Other reasons given for the low continuation rate were:
cane, the lack of science expertise generally among primary teachers
so that there was insufficient enthusiasm for Science 5/13 even
with encouragement from the headteacher; and two, the time spent
on other innovations such as 'Fletcheré Mathematics' left very

little time to stimulate activity in other non-priority areas.

Although College staff spoke of return visits to some of the schools
in the area in the post trial period in an attempt to re-start the
project, this approach did not appear to have been strong enough
when ocompared to the type of prablems listed, and failed to stimulate
renewed development in the trial schools.

It could be argued that in this area the enthusiasm of headteachers
in the trial schools was not sufficient to keep the project alive.

One headteacher, who had involved most of his staff during the trials
in Science 5/13 in addition to helping himself, thought he was
fortunate during the trial period because a number of his staff had
science qualifications and appeared confident about tackling a science
project. Unfortunately in the post trial period there was an almost
caplete change of staff and there was little enthusiasm for the

project among the new staff.
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Area 7

Twenty schools were involved in the trials of Science 5/13 fram this
area. The schools cnly tock part in the third set of trials. It

was a large urban area in which secondary schools had just been
-reorganised along camprehensive lines. At the same time a more
general reorganlisation of schools in parts of the area had been
started based on a four tier structure involving first schools (5 to 8
years) , middle schools(8 to 12 years), secondary comprehensive schools
(12 to 16 years) and seocondary colleges (16 to 18 years). The twenty
schools which took part in the trials consisted of eleven primary
schools and nine middle schools; of these fourteen returned usable

questionnaires.

Interviews with the local authority Advisers, headteachers and teachers
indicated that both the reorganisation of seccndary schools alang
comprehensive lines and the change over to a middle school system in
same parts of the area involved many teachers in a tremendous amount
of curriculum development work. This was borme out in the documentary
evidence kept at ane of the local curriculum development centres. At
cne point there were over five hundred teachers attending courses

each week at one of the curriculum development centres in the area;
this included primary teachers who wanted to extend their subject
knowledge for more specialised teaching in the middle schools and
secondary teachers who wanted to know more about the curriculum and
teaching methods of the middle school as preparation for transferring
to posts in the middle school sector. Also it was clear from the
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interviews that both recorganisations also involved the area in new
bui lding programs to provide additional and more specialised
accommodation especially in the middle schools. This evidence was
supported by reference to new building programmes in back issues of
the local paper. Documentary eyidence present at the curriculum
development centre indicated a policy decision that semi-specialist
staff were needed in these schools, responsi.ble for particular
subjects sugh as science, mathematics, art and craft, and french.

It was hoped that these teachers would augment the work of the class
teacher, and not detract too much fram the family-style intimacy of

the primary school.

There was documentary evidence to show that there were a number of
in-service courses concerned particularly with the Science 5/13 project
both at the time of the trials and later. The Science 5/13 materials
were described as an appropriate way of introducing science at the
first and middle school levels. The local authority science Adviser
explained that the trials of the Science 5/13 project fitted in well
with the recrganisation towards introducing middle schools and this
certainly seems to have been the case. In the year 1969-70, cne
year before the trials, one of the local in-service courses examined
the type of science content applicable to pupils in middle schools.
The purpcse was to provide a background content course in science
for teachers in middle schools. It was anticipated that drawing up
such a scheme would need junior and secondary school teachers to work
together so that the develomment of science would be seen as a
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continuation. In the following year (1970-71), in service courses
were held to examine the type of science appropriate for

first schools. Similar types of in=-service courses

loocking at suitable science topics for use in middle schools and
more generally at discovery science for the 5 to 12 age group
continued until the mid 1970s. In all of these oourses the Science
5/13 project was cne of the main references. In the Session 1974
to 1975 new in-service courses dealing with the aims and cbjectives
for science in the middle years began. There was also an in-service
course examining the use of Science 5/13 in the secondary schools.
In the following years leading up to the time of the interviews there.
were less science courses and thosswhich toock place were based on a
broader lock at science using other projects such as the Craigie

Kit as well as Science 5/13.

The documentary evidence showed also that alengside the type of in-
service courses already described there were a number of meetings for
teachers involved in the trials of the Science 5/13 project. Ten
meetings, each of about two hours duration were held at the curriculum .
development centre to give instruction, allow practical work and
discussion about the trial materials. These meetings continued
during the trials. Also local education authority Advisers, an
Inspector frc&x the Department of Education and Science, and mambers
of the Science 5/13 team visited the trial schools to watch the

trials in action and offer advice.

The results of the questianmnaire survey showed that directly after
the trials this area had the highest rate of trial schools continuing
with the project, of all the nine areas. Almost all the trial schools
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cantinued with the project. By the time of the survey it was the
the area with the second highest continuation rate, about two thirds

of the trial schools still using the Science 5/13 materials

In the interviews conducted with local support personnel it was
suggested that the main reasaon for this success was that the project
fitted in with the general policy of this area to include science in
. the curriculum of dlildrén_aged five to twelve years. This was
particularly true in the middle schools where attexrpts were made to
include appropriate accammodation and specialist staffing to make
effective science teaching a reality. It was for this reason that
various in-service groups were set up in the early 1970s to draw wp
an appropriate science scheme for the middle schools.

However finding the appropriate science scheme was not without
difficulties. Docurentary evidence indicated that the scheme finally
drafted by the working party made reference to a number of projects
including; Nuffield Junior Science, Science 5/13, Nuffield Cambined
Science, Nuffield '0O' level Biology, Nuffield '0' Level Chemistry

and Nuffield 'O' level Physics. The local authority Adviser explained
that these projects reflected the presence of teachers at both primary
and secondary levels on the working party. Early work in the middle
schools was based upan the Science 5/13 materials. The science
representatives fram the secondary schools had hoped that pupils in
the final year of the middle school (11 to 12 years) could start the
Nuffield Carbined Science Scheme and then continue with the course

in the first year of the secondary school. The science Adviser
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thought that the secondary schools were worried that if they had

to begin the Nuffield Cambined Science Scheme in the first year

of the secondary school with children now entering a year later, at
the age of twelwve, it would prove difficult in the limited time
available to prepare them adequately for the 'O' level exam:llnations.
The Middle School Science scheme, with its emphasis in the later
years upon work like the Nuffield Cambined Science project which

was normaily reserved for the secondary stage, was not generally
well received by the middle schools. The teachers had more sympathy
for a greater emphasis on the Science 5/13 materials which followed
a primary approach to science. It appeared from the interviews that
liaison between the secondary schools and the feeder middle schools
was limited so that discussion between these schools did not seem .
to help remedy the situation. Later a panel of primary and middle
school teachers fonmed a working party to draw up suggestions for

a ocontinuous science course for the 5 to 12 age group. The suggestions
in the document were presented in three stages closely following the
Science 5/13 approach. At each stage, activities were grouped under
topic headings such as: locking at things, listening to things,
camparing things and growing things. The main references were the
Science 5/13 units and the Middle School Science Scheme drawn up by
the previous working party. Together these two schemes, particularly
the second one drawn up by the primary and middle school teachers,
have provided a support framework for teachers attempting science
with the 5 to 12 age growp. Also tI;e'presence of in-service courses,

dealing with science for this age group especially in the early days,
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provided extra support for these teachers.

The interviews conducted in this area also highlighted two main
reascns that might help to explain why the continuation rate was not
even highef, particularly at the time of the survey. The first
concerned the high mébility ;:f trial teachers away from the original
trial schools. By the time of the survey two thirds of the trial
teachers had left the trial schools, often for promotion based on
their work with the Science 5/_13 materials both during and after the
trials. However because the inclusion of science into the curriculum
.of the primary and middle schools, particularly the latter, became
general policy in many schools, the loss of expertise fram the school
in terms of trial teachers moving did not hinder the projects

development to the extent cbserved in so many other areas.

The second reascn concerned the strength of camitment trial schools
felt towards following the two science schemes drawn up by the
working party. In the primary schools, especially, the degree to
which the suggestions were followed depended much upon the lead
given by the head and the interest shown by his staff.

Nevertheless, the abiding impression left fram the interviews in this
area was that generally Science 5/13 was still well used and that the
relatively high continuation rate @ld be accounted for, in large
measure, by the support and encouragement given to the schools and

by the policy stance of the local authority.
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Area 8

Area 8 was a large county area including a number of industrial and
market towns. There were sixteen schools involved in the Science
5/13 trials of which fifteen sent back usable questionnaires. The
sample consisted of two infant, six junior and eight primary schools.
These schools were only involved in one set of trials, the third

set which took place in 1971.

Reorganisation of local government in 1974 had brought more
industrial towns to the area. The result was that at the time of
the survey and interviews various types of school systems existed.
After the trials of Science 5/13 ended there was a general move in
the area to adopt a middle school system incorporating the age
grouping 9 to 13 years in the middle segment. The local authority
science Adviser interviewed saw this type of age grouping as being
preferably to the 8 to 12 age range because he considered that in
the latter case schools tended to stay too primary orientated lacking
the provision of specialist teachers and facilities. He explained
that at the beginning of the reorganisation along middle school
lines, curriculum develcpment working parties were set wp to cover
different aspects of the curriculum. They produced reports which
gave recamendations for future overall policy. Generally the policy
adopted for science in the middle years had incorperated the aims
and cbjectives of the Nuffield Cambined Science course and the
Schools Council Science 5/13 project. The policy document drawn up
by one part of area 8 spoke in these termms about the type of science
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best suited for the 9 to 13 age grouping.

The groups felt that there should be some sort of common

thread for science teaching in the Middle school, to prepare

the pupils for the upper school. Many basic skills should

be instilled but a common grounding of content should also

be given. This means that a flexible syllabus can be

envisaged, which in its final stages should leave the

children with basic core knowledge. It is felt that by

the end of the Middle school, each pupil should have

reached at least the standard as under the present

arrangements,

4

Later in the same document it was suggested that science in the
first two years of the middle school was to form part of a general
curriculum linking with cother subjects but that in the last two
years science was to be allocated a minimum of 2% hours each week.
Also there was to be at least the equivalent of 1% specialist
teachers in the middle school with one acting as a science coordinator
within the school and involved in teaching science throughout the
school. Accamodation was to consist of one laboratory, mobile
benches and an outdoor resources érea. A list was included of
recamended apparatus. At the end of the document a further list
outlined the 'essential caponents' for a middle school course.
This consisted of a number of science areas which were later brcken

down into more detailed areas of study.

The need to include science in the curriculum of pre-secondary children
was not restricted to the middle years. The following quotations give
an overall view of the needs of children in first schools (5 to 9 years)
as recamended in ancther Science Curriculum Development Report.

It is important that children become aware of their environ-

ment at an early age, and this automatically involves
scientific study. Whilst the child's ability is developing
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through practical activity and experiences, the
acquisition of knowledge should not necessarily
be compartmentalised. Thus science has a part to
play - in an integrated area of study, not as a
separate entity.

First scho@ls would not be expected to have a trained
science teacher on their staff, but the level of
"Science" based work would not consist of advanced,
difficult or obscure concepts. Teachers have the
opportunity of increasing their expertise from In-
service Courses organised by the Authority.

Science work in the first school does not need
complicated equipment, but it is advantageous if

a sink is available in the classroom along with an
electrical point.

5

The report went on to suggest possible topics which teachers could

use. The main references given were from the Science 5/13 units.’

The range of in-service courses offered by the local authority fitted
neatly around the policy outlined in the various Curriculum
Development Reports. The local authority Adviser respansible for
science described how in science there were three types of courses:
Cne dealing with the needs of the first schools which were run with
the help of staff fram the local College of Educaticn and locked at
the type of practical experiences most suited to this age range;
ancther catering for the middle schools which were either backgrounfi
content courses organised by a local Polytechnic or those centered
around a series of bocklets entitled 'Children mWsﬁgaﬁng' which
were produced by teachers in the area; and another which were
residential and locked at a number of science issues covering all age
ranges. These residential ocourses had included talks by WynneHarlen



355

a member of the Schools Council's Science 5/13 team. It was at the
residential summer schools that bocklets in the 'Children Investigating'
Series had been originally produced. Most courses which looked at

the 5 to 13 age grouping used the Science 5/13 units, especially

for the 5 to 11 age range.

The results of the questionnaire survey showed that while just under
two thirds of the trials schools continued with the project directly
after the trials, this figure had increased to almost three quarters
of the trial schools by the time of the survey. .In fact at the time
of the survey this area had the highest proportion of trial schools
still usingtheproject.' Interviews conducted in the area with support
persomnel, headteachers and teachers suggested that the main reason
for this success, especially at the time of the survey, was the re-
organisation of many of the trial schools to first or middle schools
during the post trial period. Both these types of schools attempted
to include science in their curriculum as suggested in the policy
documents drawn up during the recrganisation. All these schools
which had reorganised or were in the process of reorganising into
first or middle schools at the time of the survey were using the
Science 5/13 materials. The schools not continuing with the project
were either primary schools or junior schools and although the
headteachers of these schools, like all the headteachers in this area,
saw the Science 5/13 project as being valuable, it was not considered
sufficiently important in these types of schools to be included in
the curriculum as part of the school's policy. Another reason for
the high continuation rate suggested fram the interviews was the way
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in which the in-service course attempted to meet the particular
needs of the new first and middle schools, showing how materials
fram the Science 5/13 project and the Nuffield Carbined Science

project could be used.

In spite of the success in this area, there were indications from the
interviews that the number of trial schools continuing with the
project might have been greater. The mobility of trial teachers
fram the trial schools was greatest in the schoois not continuing
with the project at the time of the survey. whereas only half of
the trial teachers had left fram those schools continuing with the
project, three quarters of the trial teachers had left from those
schools not continuing. Also in the schools where the teaching of
science became a part of the school curriculum, as in the first and
middle schools, the movement away of the trial teachers was not as
significant a factor as in the primary and junior schools where
whether any science was taught or not depended much more upon the
headteacher and the interest of his staff.

Fram the interview conducted with the local authority science Adviser,
it seemed there were three ways in which the amount of science taught
in the first and middle schools might have been increased and
improved. First, he was concerned that the time allocation given

to science varied fram one middle school to ancther. In scme schools
headteachers still needed to give more emphasis to science. Second,
the science specialists in the middle schools tended to concentrate

too much at the top end of the school; much more could have been
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done with those children in the first two years who generally were
taught by non-specialist teachers. The science Adviser thought
that headteachers and science specialists with responsibility posts
neéded to encourage and support non-specialist teachers and, if
necessary. give adﬁce about attending in-service courses. Third,
there was the need for more liaisa;x between schools to discuss
developments in science generally and more specific issues such as
the loan of certain equipment. Meetings between science staff with
respansibility posts were undexwéy at the time of the interviews.
They met with the science Adviser to discuss a variety of issues

and were well attended.
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Area 9

Ten schools fram Area 9 were involved in the trials of the Science
5/13 project. The trial schools represented a wide spread of school
types. There were two infant schools, four junior schools, cne
primary school, and three bseconda.ry carprehensive schools. The area
tock part in all four sets of trials although most schools were only
involved in one set of trials. The schools used in the early trials
were those involved in the previous Nuffield Junior Science project
with new schools added later. Seven out of the ten trial schools
returned usable quest';ionnaires. The data collected in that survey
showed that both directly after the trials and at the time of the
survey cnly about cne quarter of the trial schools were still using

the Science 5/13 materials.

The interviews conducted in this area with headteachers, teachers and
the local education authority Adviser,responsible for work with Science
5/13 suggested four main reascns for the low rate of continuation
after the trials ended. First, teachers pointed ocut that there were
very few local in-service meetings arranged by the Advisory service
for the dissemination of the Science 5/13 project. This mirrored

the small number of courses arranged for trial teachers during the
trials themselves. Instead of courses during the trials the local
authority Adviser, responsible for primary science, said he believed
in visits to the trial schools to discuss the wnits and the evaluation
procedure. The majority of schools had cnly cne teacher involved

in the trials at any one time. The Adviser was in favour of using
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only a small number of teachers fram each school: he suggested

that involving large numbers of teachers in any one school would be
disruptive. In the post trial period the Adviser described his
approach to in-service support for primary science as essentially
school-based with the schools giving the lead. This was well
illustrated at cne pr:.maxy school visited during the interview

period, where one teacher described how a primary science course
involving Science 5/13 had been organised and run by a group of
primary teachers on their own because they felt that such courses were
important. Interviews with the primary Adviser suggested he was
sceptical of the value of any in-service courses run in the area.

He claimed that in the past he had found teachers very uwilling to
attend meetings. Also the area was well served by a number of
Colleges of Education, same of which had an active interest in Science
5/13 and had organised a number of courses on the project and primary
science generally. However the primary science course organised by
the teachers themselves at the time of the interviews had been
popular, possibly indicating that had such courses been available at

a local level they might have been well attended.

The second reason which the primary Adviser highlighted for the small
nurber of trial schools continuing with the project after the trials
was the absence in the infant, junior and primary schools of
supportive headteachers. In nearly all the trial schools the head-
teachers had left soon after the trials. During the trials same of

these headteachers had been actively inwolved in the trial work.
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When they left this was not only the loss of a key person in terms
of expertise but also of support for the trial teacher and other
teachers who might have used the project. In general the new
headteachers had not shared the same camitment to the Science 5/13

project.

The third reason suggested, particularly by headteachers, for the
low continuation rate with Science 5/13 concerned the general
movement of trial teachers away frcx.n the trial schools after the
trials ended. At the time of the survey all but one of the trial
teachers in the infant, junior and primary schools used in the
survey had moved fram the trial schools. This meant that many of
these schools had lost both the headteacher and the trial teacher

at the time of the surwvey.

The fourth reason put forward by the primary Adviser for the low
continuation rate was connected with the failure of the project in
the secondary schools used in the trials. In this area the main
explanation for the failure seemed to be that all the trial
secondary schools were taking part in an interim scheme for
camprehensive reorganisation. The new system included two sets of
schools covering the 1l to 16 age group and 13 to 18 age growp with
possibilities of transfer at 13+ and 16+. The reorganisation had led
to a camen core in science for the 11 to 13 age grouwp which did
not include the Science 5/13 project. He had discovered that
teachers, locking at the Science 5/13 wnits for possible inclusion,
thought that the materials in the project did not cover the factual
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knowledge needed in their course. Secondary school teachers
confimmed this themselves and also said that they tended to see

the units as made up of a series of unrelated experiences.
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Coneluding remarks

It was stressed at the beginning of this chapter that care needed
to be taken interpreting the information presented. The information
about the range of support services and courses available in the
different areas probably causes least difficulty. In most cases it
was possible to check the information with a nurber of different
sources and to refer to documentary evidence. In same cases mention
was also made of a local authority policy an the use of science in,
say, middle schools. Again it was relatively easy to check at least

the outlines of this policy with different sources and with documentary

evidence.

The greatest difficulty of interpretation cames with the views noted
of individuals interviewed in the different areas. Not only did the
range of prople interviewed vary fram area to area but in this type
of interview there is always the danger that the interviewer will press
particular points that he or she feels are important and that the
reports of the interviews will have been influenced by the structure
or interpretation imposed on them by the interviewer. Although every
attempt was made to awvoid these problems by recording views as they
were presented rather than making judgements between them it is
recognised that such attempts can only have been partly successful.
The need, for example, to select what to report means that necessarily

this will have been the case.

This latter qualification then clearly needs to be borne in mind
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when cansidering general conclusions that might be drawn. However,
what appears fram the evidence presented in this chapter is that a
number of factors seemed to cause problems for the use of Science
5/13 after the trials in a number of .different areas. These
included trial-teacher turnover, the attitude of headteachers, the
concern felt by many primary school teachers about using scienqe
material with which they were unfamiliar, campetition fram other
areas of the curriculum and the type and ‘e.xtent of in-service
provision after the trials. On the other side of the equation a
nurber of factors were mentioned as encouraging the use of Science
5/13 after the trial pericd. These included, school type, and
possibly more critically, the policy of the local authority.
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CHAPTER 8

Conclusion

This chapter is divided into three parts. The first examines the
eleven research questions outlined in chapter 5 and considers what
light can be thrown on them by the evidence gathered from the
questionnaire survey and the area visits. The second part of the
chapter locks at the various theories of change, first outlined
in the review of the literature in chapter 2, in an attempt to
better understand the organisation and development of the Science
5/13 project itself. The final part of the chapter proposes cne
way in which the relevant factors affecting the continuation of
the Science 5/13 project might be linked together.

However, before the main areas are examined a cament might be
made about the way in which the Science 5/13 materials have been
used in schools. It has been noted before that the Science 5/13
team never intended that they should be used as a set course, but
rather that they should be used as a gulde and a resource. In
tables 6.5 and 6.7 it was shown that the overwhelming majority of
schools that were using Science 5/13 were using it as the team
intended, as a resource. Directly after the trials 17 schools
said that they were using Science 5/13 as a course, but 63 said that
they were using it as a resource: at the time of the survey the
comparable numbers were 10 and 40. It is also clear,

though, that a number of schools that said they were not using the
Science 5/13 project in fact used the materials on occasions.

For example, in the review of the area visits it was noted that in
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area 5 a number of schools said thet they occasionally 'dipped
into' the Science 5/13 books. Schools in other areas, for
example area 2, also apparently used the books in a similar way. It
is clear, then, that there is not as easy a divide between the
schools using and not using Sclence 5/13 as cne might like to
imagine. In practice there is a continuum with at one end Science
5/13 being used as the basis for a course and at the other end
Science 5/13 bocks never being consulted at all : there are a
large number of different categories in between these two extremes.
A research project which spent considerably longer on school
visits and locked at the work in the schools in much more depth
than this one would have been necessary to take this issue

further. It is, though, an issue which needs to be borne in mind
in the discussion of the results. In defence of the categories
adopted it might be argued that the schools that said that they were
using Science 5/13 seemed to be those that either used it as a
basis for a course, or as a central resource fof a programe of
teaching. Those who used the materials less frequently seemd to
say that they were no longer using the project. Newvertheless,

it is accepted that the categorisation is far from watertight

and allocation is based on the respondent's own assessment.

The Research Quegtions

The previous two chapters examined the data collected from the
questionnaire survey and the area visits. The questionnaire survey
locked at the development of the Science 5/13 project,

directly before, during and after the trials. The
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questicns were aimed at the headteachers in the trial schools

and the teachers involved in using the project's materials. The
questimnaire tried to lock at progress at the school level. It
was highly structured and as such was not thought to be the best
way to examine local support structures which might vary greatly
from area to &rea. Reasons for possible variation might include
differences in geographical settings or in policy decisions at
local authority ievel. The effect of key personnel in the support
system, each with his own particular interests, philoscphy and
personality could have been important. Same, if not all of

these differences, it was thought, would be difficult to assess
fully by questicnnaire and could be better understood after visits
to each area to interview key persannel in the support system and to
search for documentary evidence outlining the type'of support

given to schools immediately before, during and after the trials.
Both the data fram the questicnnaire survey and the material
acquired from the visits to individual areas were used to lock
further at the eleven research questions listed in chapter 5.

Research question 1. The first research question considered the

relationship between the 'camwpatibility' of the innovation and
the perceived needs and practices of the receiver. One of the
criteria used for measuring campatibility was school type. The
analysis of the questionnaire data in chapter 6 showed a
significant relationship between school type and continuation:
the percentage of schools continuing with the project directly
after the trials and at the time of the questicnnaire survey was
highest in the middle schools and lowest in the seccndary schools.
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In the discussion in chapter 7 based on information collected

fram visits to individual area, it was suggested that middle
schools might be under same pressure to ensure that the foundations
of science were taught to their pupils, particularly the older

.age group, in an attempt to overcome the problems of later transfer
at 12 or 13 years to the senior school where the number of years
available for preparing pupils for external examinations had been
reduced. No significant relationships were found in the questionn-
aire survey between any of the other criteria used to measure
campatibility and the degree of continuation.

"It should be mentioned, though, that in the area visits same

caments were made which suggested that these factors should not

be totally discounted. For example in area 6 it was noted that

sane schools had encountered difficulty in making, setting up and
working pieces of apparatus. In fact the apparatus demanded by
Science 5/13 was not specialist : a real attempt was made to

ensure that simple easily available equipment could be used, although
it is fair to cament that the project seemed to demand, a reasonable
quantity of equipment and, a need to construct more cawplex items,
such as water clocks, out of the simple equipment.

It was also suggested in the discussion on the visit to area 6
that same teachers found it difficult to adapt to the doscovery
approach put forward by the project. It was said that in other
areas of the curriculum they usually had been able to work much
more towards fixed goals with a minimum degree of uncertainty.
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It is also worthwhile menticning that these discussions brought
to light a slightly different angle cn the idea of suitability of
the host. For exanple in area 6 it was suggested that one of

the problems had been the suitability or otherwise of the support
staff. At one of the Colleges of Educatimn involwved in the
school based in-service work using Science 5/13, the head of the
science department had expxeésed the view that College tutoré,
just like teachers, had preferences for a certain teaching style
and a particular type of classroam organisation, so that same tutors
felt insecure with a discovery approach like Science 5/13 because
the end points were not so clearly defined.

Research question 2. This research question dealt with the

relative advantage and'campetitive' strength of Science 5/13. In
the visits to individual areas a number of those interviewed
suggested that although Science 5/13 capeted well with other
Nuffield science projects at the middle school level it did less
well at the secondary level. The daminant reason put forward
seemed to be ocne of campatibility: with fewer specialist staff
and a more integrated approach the middle schools preferred to
use the Science 5/13 materials especially with their younger age
range, whereas the secondary schools, with a more specialist
approach, used other Nuffield and Schools Council schemes which
had been specifically designed for the examination system. In the
primary schools, campetition came not from other science schemes such
as Nuffield Junior Science but more from other subjects in the

curriculum. For instance in area 1 it was noted that competition
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came fram the demands to teach the welsh language and in practice
these demands had far more force behind them than Science 5/13.
In cther areas it was much more that science was not seen to be as
important a part of the school curriculum as 'the basic skills':
this cament was specifically recorded for instance in areas 4, 5,
and 6. In afea 6 Fletcher mathematics provided a specific

capetitor.

In same cases, though, it was not even a question of simply the
'relative advantage' or the 'cawpetitive strength' of the project.
Same primary teachers valued science highly but feit that during
the trials they put so much time into this side of their work |
that other subjects had been neglected: the balance they argued
needed to be restored. It is also worth noting that it was not
just teachers who used this argument: so did members of the Support
staff (this was noted particularly in areas 3 and 6). For example,
a local authority primary or science Adviser/Inspector has a broad
remit and while they may be willing to devote a large proportion
of their time to primary science for a limited period, say during
the trials of a project like Science 5/13, they are unlikely to

be able to continue to do so indefinitely.

»

Campetition for time, of course, need not only come fram other
areas of the curriculum but may come fram other aspects of work in
and with a school. In areas 3 and 7 the time taken up with
caprehensive reorganisation was noted. In a rather different
but related way, the ability to continue work with projects like
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Science 5/13, which are seen as 'expensive' in terms of the
amount of support needed, can be difficult if there are cut backs
in educational spending (this was specifically mentioned in

areas 1 and 2).

Research question 3 This research question was concerned with
the 'cfmplexity' of an ihnovation. None of the criteria used in
the questicnnaire survey to assess cawplexity showed a significant
relationship with oontinuation of the project after the trials.
However the information produced during the area visits raised a
nurber of interesting points. It was claimed by support staff in
area 2 that the materials presented problems for trial teachers.
They were said to have had difficulties coping not only with the
cbjectives but also with the science content: this meant that
much of the material needed simplifying at the in-service stage.
Also there was a general move among support staff and teachers to
prepare pupil materials in addition to the teacher materials of
the Science 5/13 package a need which was later realisedhy the
Schools Council and led to the setting up of the ‘'learning Throuch
Science' project'. Earlier it was noted that in area 6 it was
claimed that trial teachers attending in-service courses had
encountered difficulties with the materials. In particular they
had needed help in setting wp apparatus for experiments. In
addition it was said that there was a general feeling by teachers
that same of the trial units were too science-orientated and needed
to be integrated with other subject areas to fit more easily into
the 'topic' approach used in many schools.
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Research question 4 This research question concerned the

relationship between the use of teachers in mid career and
continuation with the project. There was no evidence fram the
questicnnaire survey to suggest such an association. This
particular research question was drawn from research into science
schemes used generally at the secondary level. It may be that, when
dealing with younger children (as in this case lérgely fram the
primary sector), the position is different. In the particular
case of pﬂ.mary teachers this could be because few, whatever their
length of service, have any experience with science. In such an
instance, then, teachers in mid-career may be no more oconfident

about dealing with science material than say colleagues with less

teaching experience.

Research question 5 This research question was concermed with

the relationship between pre-service training and continuation with
the project. The questionnaire data produced confusing results.
Directly after the trials there was a statistically significant
relationship between the continuation with the project and science
background: at the time of the surwey, the relationship was not
significant at the 0.05 level. However, these results needed to
be locked at in same detail. For example, after the trials

the statistically significant relationship seems to have been the
result of the data for those with a science degree. A very high
proportion of those with a science degree were not continuing with
the project at this time. This is contrary to what might have been
expected. The explanation in this particular instance is that the
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overwhelming majority of respondents with science degrees were
teaching in secondary schools and for other réasons discussed
elsewhere, secondary schools did not continue to use theproject.
At the time of the survey the same relationship was found as far
as those with a s_,cience degree were concermned. The results for -
other teachers, those without a degree, were far less clear.
Inmmediately after the trials a higher proportion of those with-
out a science background at College than of those who had taken
science as a main subject or a science course at College were
continuing to use the project; at the time of the survey those
who had taken science as a main subject at College were more likely
(though only verymarginally) to be using Science 5/13 than those
with no science background. Interpretation of these results is
difficult, first, because the trends are not‘ strong or consistent,
_second, the numbers taking science as a main subject or a science
course at College were small and; third, there is likely to have
been overlap between the type of teaching position and school
taught in on the cne hand and science background at College cn
the other. For example, it might be that teachers with a science
background at College are more likely than others to hold a
respansibility post in science. (This latter point really mirrors
the one made about teachers with science degrees.)

The information gained from the area visits suggested a conclusion
very much more supportive to the line of thinking that led to the
original research question. In many areas (areas2, 3, 4, 5 and 6
might be highlighted) it was suggested that lack of expertise in
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science had been a problem. It was said that teachers who were
unfamiliar with science often were uneasy about it ard lacked
confidence when dealing with it. This in itself had other
implications. For example, inarea5 it was said that one result
was that the local authority needed to do more work to support -
teachers without a science background: this placed a particular
burden on advisory staff. The argument that was put forward,
then was not that teachers without a science background were
unable to use Science 5/13 effectively. The argument rather was
that generally teachers without a science background were often
usure abbut using the project, so that they generally needed a
considerable amount of support and guidance if they were to
continue with it. Such support sametimes was forthcoming but it
was a strain on resources (for example, replacement teachers for

those attending courses) which same areas oould not meet.

Research question 6 This research question examined the

relationship between the movement of trial teachers away fram the
trial schools and continuation with the project. The data
collected fram the questionnaire survey showed that a significant
negative relationship existed between these two factors. This was
" reinforced during the area visits. For example, the praoblem

posed by trial teacher turnover was highlighted in ares 1, 4, 5, 6,
7, 8 and 9. The questionnaire survey and interviews conducted
during the area visits both showed that many trial teachers moved
quickly after the end of the trials, often for pramotion. This
meant that there was little time for any effective dissemination
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to take place in the trial schools in the post-trial period.

In same cases the headteacher had been very supportive during
the trials and provided a certain anblmt of continuity in this
situation. However there was also a degree of headteacher move-
ment after the trials and this reduced such continuity. Same-
times a new headteacher was appointed who had no prévious working
knowledge of the project. In addition, even where headteachers
did not mowe it was suggested that often it proved extremely
difficult to interest other staff members who had not been
involved in the trials to undertake any work with the project
and so continue the work started by the trial teacher.

The difficulty encountered in the dissemination of Science 5/13
in the post-trial stage suggests the importance of involving
more staff members during the trials themselves. This seems
particularly important with a projéct like Science 5/13 where its

very nature as a science project did not appeal to the majority

of primary school teachers.

However, it is important tonote that while the problems posed by
trial teacher movement were formidable, they were not insuperable.
The discussion of the visit to area 7 suggested that in this
particular instance trial teacher movement could be overcame by a
local authority policy which strongly encburaged the use of a
project like Science 5/13. No doubt, other action also could be
taken to counteratct the effects of trial teacher movement. The

point really is that if the expertise of trial teachers is lost
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after the end of trials then it takes same effort, probably

resources and may be policy to replace it. The argument then,
is, that trial teacher movement inhibits rather than prevents

further work with the project.

Research question 7 This research question concerned the

importance of the role played by the headteacher in pramoting

an innovation. The questionnaire data showed a positive
relationship between whether headteachers thoughtScience 5/13

was a valuable project for their school and continuation with

the project. In the discussion of the questionnaire data, though,
it was noted that it was possible that headteacher attitude
towards the project might be determined by whether the school

was using it rather’than the other way around. Also head-
teachers were asked why they considered Science 5/13 to be a
valuable project for their school: it was hoped that this
question would give same further insight into how headteachers
viewed the project. Most hgadteadners mentioned the general
approach of Science 5/13 highlighting its child-centred nature,
the discovery learning involved and the way it ocould make children
more aware of their enviranment. However there was same difference
between headteachers when the question of how the units might be
used was considered. Same saw them as a basis for science work,
almost like a syllabus covering a core of work, while others saw
the units more as resource bocks containing ideas which could be
inocorporated into different projects for use in a more integrated
way. Same headteachers saw the Science 5/13 materials as
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particularly useful for their teachers, who, with little back-
ground knowledge of science could gain same support and confidence

to bring more science into their work.

Research questioﬁ 8 This dealt with the relationship between

lével of appointment of the trial teacher and continuation with
the project. This particular research question was drawn from
research into science schemes used generally at the secondary level.
The research had shown that the use of a head of department as a
trial teacher was associated with high adoption of a science
scheme. The data from the questionnaire survey used in this
present research showed the opposite trend, although the result
was not significant. One possible reason for this difference
could well lie in the different role of the heads of science
departments in secondary schools and headteachers or deputy head-
teachers, or teachers with scale posts, in primary schools.

The latter, especially headteachers, have much wider duties which
usually involve a high percentage of non-teaching activities. Thus
it is understandable that such duties could make it difficult for
such teachers to continue with a new project like Science 5/13.

In contrast although the head of a science department has sare
administrative duties in the running of the department, his
expertise and duties relate mainly to the teaching of science.

Research question 9 This research question concerned the

relationship between the movement of headteachers fram trial

schools and continuation with the project. The data collected from
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the questionnaire survey did not show a significant relationship
at the 0.05 level, between these two factors. As was pointed out
earlier, in chapter 6, this finding contrasts sharply with the
significant relationship found to exist bétween the positive
attitude of the headteacher towards the project and the project's
continuation. It was suggested in chapter 6 that these results
could be explained by assuming that a favourable headteacher's
attitude might be transferred to trial teachers and other interested
teachers in the early st;ges of the project's dewelopment; head-
teacher movement then becames less important. Also, as the trial
period progressed, and especially in the post trial period, head-
teachers generally appeared to became less directly involved with
the project. Fewer demands were made on them by the Schools
Council and local authority Advisers/Inspectors compared with the

trial pericd.

Research question 10 This research question concerned the

effectiveness of policy statements at the local authority level
on continuation with the project. The questicnnaire data showed
a significant difference in continuation between the local
authority areas. Visits to the individual areas showed that, at
the time of the interviews, those with the highest continuation
rates (area 7 and area 8) had made a camitment to a middle school
system. In these cases the authority had drawn up a number of
policy documents outlining how each area of the curriculum should
be taught. Discussion at local Adviser/Inspector and teacher
levels had resulted in outlines for a possible core of work at the
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first and middle school stages. Both areas used much of the
Science 5/13 materials for this work together with parts of

schemes like the Nuffield Cambined Science project. Courses and
meetings held mainly at local teachers' centres explained how

these ideas could be put into practice including details of
appropriate resources. One area (area 8) was particularly keen

to prawoctescale posts in science as a way of coordinating activities
at the school lewel. It was hoped that such perscnnel could help
class teachers, particularly those teaching the 9 to 1l year age
group, bring more science into their work. At the time of the
interviews such a camprehensive reorganisation to a middle school
system had not occurred in any of the cther areas, although one
area (area 5) had a pilot scheme in operation. In that area a
bricdging grr'aup' was set up to recammend what might be done in the
middle schools and work with Science 5/13 was cne of the suggestions

made.

Research question 11 The final research question examined the

relationship between the types of support offered to teachers and
continuationwiththe project. The questicnnaire included a number
of items designed to ascertain the amount of support given béfore,
during and after the trials. The analysis of the data gathered
fram the survey showed no significant relationship between any of
the criteria used in the questicnnaire and continuation with
project after the trials. However the visits to individual areas
did highlight some interesting points. Generally the interviews

appeared to suggest that support was most effective if it was
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linked to a strong policy decision at local authority level to
incorporate Science 5/13 into the school curriculum. For example,
this was shown clearly in area 8 with its strong local policy,
whereas in area 3, with less firm directives fram the authority,
even though there were an impressive number of in-service meetings
at the Maths and Science Centre the result in terms of continuation
with Science 5/13 in the trial schools was disappointing. One of
the more interesting developments in the type of support offered to
teachers in the post-trial period tock place in same areas in
Scotland. The emphasis there was upon school based in-service
with college tutors working along side classroom teachers. In
fact, because of cuts in educational spending, the College of
Education involved in this work has since closed.

In some areas the kind of support offered appeared not to match
that demanded by the teachers. For example, in area 2 it was
noted that teachers and staff ‘at the Maths and Science Centre
seemed to have different views about how science should be tuaght
in the primary schools. Whereas the teachers seemed to beliewve
that science should be taught integrated with other subjects areas,
often based on a project cn the em}iromnent, the courses run fram
the Centre were organised much more around the detailed study of
particular topics f@ the units. It was suggested’that this
difference of approach might not have been fully appreciated
because the staff at the Maths and Science Centre generally were
not expected or enocouraged to visit schools. In one of the areas,

area 9, the kind of support offered by the local authority Adviser
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also seemed to differ fram that demanded by the teachers. The
Adviser took the view that in-service support should be school
based and school led. However, a nunber of teachers using the
project (and it is important to note that in this area the
majority of schools only had one teacher involved in it) decided
that they needed more contact with others involved in work with

Science 5/13 and organised their own primary science course.

In same areas particular difficulties were encountered with the kind
of support offered after the trials. In area 4 although there

was extensive in-service provision during the trials, much
organised from the Science Centres, after the trials the Centre
staff felt that because they were not allowed to undertake

necessary follow up work by visiting teachers in their schools

the effect of in-service courses was often lost. The result was
that any support given in the schools themselves during the post
trial period had to be given by other members of staff within the
school or the local authority Inspectors, and the latter, in
particular, seemed to have little time to undertake such work. In
area 6 there was a similar breakdown in the support system after

the end of the trials. For example, in cne part of area 6, the
local College of Education had to cut in-service courses because

of an increase in the number of pre-service students, the local
authority primary Adviser stopped working with Science 5/13 in

order to consider other areas of the curriculum and the HMIs direct

involvement declined.
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It is important to recall that in-service courses in a number

of the local authorities visited were less successful after

the trials than they had been during the trials because resource
contstraints meant that they had to be held out of school hours.
Such timing ocbviously meant that a greater camitment was needed

- on the part of the teachers concerned. -

Theories of Change

This discussion now tums to lock at same of the theories of
change presented earlier in chapter 2. It was pointed out in
chapter 5 that no attempt would be made to test these theories
in a systematic fashion: nevertheless it is felt useful to lock
again at them to see the extent to which they help us wnderstand

the progress of the Science 5/13 project.

Stenhouse3 argued that effective change requires a 'research
approach' at the school level so that new ideas can be effectively
evaluated alongside school needs. This requires in particular a
greater emphasis upon critical cbservation and recording in the
classroam: this makes continuity easier within a school when
teachers leave. Also it necessitates effective feedback to infom{
personnel who can coordinate the support available. Evaluation of
Stenhouse's argurent would depend on detailed school based
research centring on classroam cbservation, and that has not been
attempted in this instance. It may be worthwhile noting, however,
that the approach to innovation that Stenhouse has put forward
seems to contrast sharply with the type of in-service provision
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and school help available in many of the trial areas for Science
5/13.

The work of Havelock® and Schan®

in particular their possible
models of change, was also reviewed in chapter 2. Whereas Havelock

- was more concerned with the stages through which change takés .
place, Schon locked more at the general process of sécial change
and in particular at the diffusion of innovation. This part of the
discussion attempts to see the development of Science 5/13 in temms
of these models and then ascertain how the project might have

been more effective in its uptake had a different approach been

used.

Havelock outlined three main schools of thoughtwhich related to the
process of change: ocne of these was the 'R, D & D' approach of
which Science 5/13 could almost be a stereotype. In this approach
all the activities stem from the centre, as in this particular
case where the central team was set up by the Schools Council to
write and test the materials, which were later pubiished for
teacher use. One of the problems of this approach is the lack

of emphasis upon diffusion of materials after develcopment: much
more time is spent upon the research and development stages in

producing teacher materials.

In his work, Havelock outlined two other approaches to change
which attempted to overcome this prablem. In the 'social-
interaction' approach more emphasis is given to the network
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effect which can exist between and within areas to stimulate
diffusion. The After-Care Camittee which was set up by the
Schools Council to oversee developments of the Science 5/13
project after the materials had been produced made an attempt to
move in this direction by keeping in contact with trial areas and
new developrents However the resources alloacated to the .
Camittee were small campared with those available to the central
team during the trials and so limited the camittee's impact.

In the 'problem solving' approach, put forward by Havelock as
his third main model, the emphasis is upon meeting client needs.
In the case of Science 5/13 an important factor militating against
effective uptake has been the reaction of primary school teachgrs .
towards science. If the project team had placed more emphasis
on this difficulty before producing materials it might well hawve
oonsidered the additional need for pupil materials to provide
more help. It is clear from the remarks made by the evaluator
to the project, Wynne Harlen, that the question of pupil materials
was not discussed seriously by the team.

I don't remember 'pupil materials' being a great

issue initially. Maybe we just prevented discussion

of it. Because we said teachers have to make the

decision, we didn't raise it then, we put it out
of court as a topic. But since then there's been

a lot of talk about it.
6
In this quotation when Wynne Harlen talks about teachers having 'to
make the decision' she would seem to be referring to cne of the
underlying ideas of the project that teachers were seen as the

best people to decide which activities were most suitable for
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their pupils and hence the use of teachers materials which would

not be as prescriptive as pupil materials.

Also, this present research has suggested a need for pre-service
and in-service materials to increase teachers' awareness of what
science is ébout generally and in particular the approach of the -
Science 5/13 project. "Ihe setting up by the Schools Council of
the 'Progress in Leaming Science' project has gone sare way to

meet this need.

The diffusion moéels outlined by Schon closely follow the schools
of thoughtsuggested by Havelock. However Schon's work gives a
greater insight into the mechanism by which change evolves. It

is interesting to lock at these in an endeavour to examine the
type of internal mechanism used by the Science 5/13 project and
thereby again analyse how this mechanism might have been improved.

In Schon's 'centre-periphery' model, which accommodates much of
Havelock's 'R, D & D' approach, information is radiated out from
the centre (in this case the Schools Council) to the periphery
(the trial schools). However the situation which existed during
the trial period of Science 5/13 was more like the second of
Schon's models, .called the 'proliferation of centres' model where,
instead of one main centre a number or proliferation of centres
grew up at local authority level. They were allocated resources
and expertise for dealing with the trial schools at the periphery.
This is possibly the model that cames closest to explaining the
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infrastructure existing during the trial period. This model
accamodates much bf thé 'social-interaction' approach of Havelock
based on the network existing between and within areas Schon
outlined a number of reasons why the 'prliferation of centres'
model can fail to bring about effective change. A number of these
have been encontered in this i'esearc:h. Firét, for example, there
were liaison difficulties between the main centre and the
secondary centres. This showed itself particularly in area 2 where
local initiative was hindered because of a policy decision at the
main centre to dissuade the production of pupil work cards. This
led to frustration and eventually loss of motivation at this
particular centre. Second, and possibly the most important reason
for the low continuation rate of Science 5/13 in many areas was the
constraint acting upon the rescurces at the main centre and
secondary centres in the post-trigl period_. After the trial
period the activities of the main centre were gradually phased.out
except for a skeleton after-care camnittee which attempted to
oversee diffusion generally. However possibly the greatest
difficulty lay in the local authority areas themselves where key
persannel including local authority Advisers/Inspectors, College
of Education staff, headteachers and trial teachers found they had
less time to devote to the project and in many cases left the
trial school or area altogether. This difficulty was compounded
by the fact that teachers appeared to need a significant amount of
support to undertake a project like Science 5/13 primarily because

of their own lack of science training.
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Schon's third model, the 'periphery-centre' model is similar

to Havelock's 'problem solving' approach. Although it could be
argued that the centre is more accurately seen in terms of
secondary centres at local authority level, latterly the work of
the Schoo-ls Council in pramoting the new 'Learning through
Science' project has shown the main centre making a response to

teacher need in the form of pupil materials.

Barriers to Project Continuation

This chapter concludes by locking at a way in which the evidence
collected about factors influencing continuation with the project
might be linked together. The suggestion incorporates a series
of three barriers acting at different levels of the educational

system. Failure to overcame the barriers may militate against

continuation with the Science 5/13 project.

One important barrier can be seen acting at the local aufhority
level where an innovation could be incompatible with local policy.
The degree of campatibility between the innovation and local
policy ranges at cne extreme from high campatibility where, for
example, in the case of Science 5/13, comitment to a middle
school policy could endorse the use of Science 5/13, to low
compatibility at the other extreme, where there could be a
negative attitude towards the project. A number of areas came

close to the high coampatibility and such campatibility seemed
to strangly influence continuation with the project. None of the
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trial schools were so extreme as to fall into this last category
but most lay somewhere in between. In such cases although Science
5/13 was often viewed by local authority Advisers/Inspectors as

a valuable project the final decision as to whether the project

be pursued rested with the school.

A second barrier can be seen to exist at the school level and the
decisions made by the headteacher about the type of curriculum

to follow. The more positive the attitude of a local authority the
less important this barrier will be. For instance, in area 8,
where the authority was camitted to a middle school system

there was less of a problem at the headteacher lewvel althouch the
quantity and quality of provision did vary from school to school.
Sare of the responsibility for this lay with the headteacher

and senior staff in their decision as to how much time should be allocated
to science generally and also the type of post allocated to the
perscn responsible for science in the school. The remainder of

the responsibility lay with the classroam teachers themselves and

how well they taught science.

The third barrier cperates at the classroam level itself. A
teacherts lack of background knowledge in science or disinterest
with the subject were important factors hindering the continued
use of the Science 5/13 materials. The extent to which this type
of barrier can be reduced and overcare depends upon issues like
the effectiveness of local support systems and the attitude of
head teachers towards the innovation concerned. Support systems
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canbe crucial in this context though it should be recalled that
the type of support system may be just as important as its extent.
Further, the type and extent of support system may be influenced
by local authority policy. If a local authority has a policy
tﬁat science should be taught in primary schools this may assist
in the battle to ensure that sufficient resources are made avail-
able to provide an effective support system.l Any probléxrs
associated with the Science 5/13 materials themselves, such as
the additional need for pupil materials, or the approach used,
only raises this barrier and makes uptake of the project more

difficult.

In conclusion, it would appear fram this research that the first
barrier, that operating at the local authority lewvel, is the most
crucial. If, at the local authority lewvel, the Science 5/13
materials becare an effective part of the curriculum, through
various policy decisions, then this barrier becomes insignificant
and allows the project to continue reascnably effectively. However
although this is possibly the best way for a project like Science
5/13 to continue to be used it is not the only way. Interest and
expertise at the headteacher and classroam teacher lewvels can
foster a project like Science 5/13 although wider diffusion beyond
these key people can be a prablem, especially when such perscnnel
move away from trial schools breaking continuity. Sheila Parker,
cne of the team members who helped to draw up the Science 5/13 units
sumarises the difficulty experienced by teachers who try to use

the materials on their own and lack the necessary support infra-
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structure
Its (the Science 5/13 project's) weakness lay in
its tendency to rely on too much assumed inter-
communication between people. Certainly its
statements of objectives are off-putting in the
extreme to many teachers who meet the published
- materials 'cold' and solely through the written

word.
7

with hindsight it is not difficult, as fhis research has shown,
to look at ways in which the project could have been improved,
but, considering the stage of development which curriculum
innovation had generally reached in the mid-to-late 1960's

it is easy to appreciate the emphasis in the project upon
behavioural objectives and guided discovery learning, and hence
the whole rationale for the teacher materials produced.
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CHAPTER 9

Crltique of the Research Study

| In any thesis that is concerned with a major substantive issue or
issues there is a danger that methodological concerms will receive less
attention than they deserve. A researcher can easily be drawn and
becane pre-occupied by such substantive matters and even if the
impartance of methodological concerns is recognised they may be given
less space in writing up the final thesis than they deserve. This,

for example, may lead the researcher to neglect either reporting
certain methodological concerns in sufficient detail and/or outlining
in full the implications of particular procedures adopted.

The aim of this final chapter is to centre on methodological issues
and so re-dress any inbalance that there might have been earlier in
the thesis. This retrospective lock at methodological matters has
same advantages. For example, it enables the researcher critically to
reflect on the practices which she adopted in the knowledge that the
reader is well aware of the substantive matters referred to: this can
have clear advantages over a prior and more abstract examination of
the same issues. Further this retrospective discussion can allow the
researcher to point to new issues and methdological concerns which
have emerged since work on the thesis was first started: this has
partic.llarvalueinthiscasebecauseofthenineyearsmatelapsed
between the commencement of the research and the sulmission of the
thesis.

while the main focus of this chapter is a critical analysis of
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methodological issues it is also the case that the period of time that
has elapsed since this thesis was started has implications for the
substantive issues considered in the research. They were written
about within the context of develomments in science education and
curriculun innovation of the mid 1970s. The literature reviews
reflect this and, generally, do not cover material after 1978. A
nurber of writers have made more recent contributions on the subject
of science education and curriculum innovation: a selection are
listed at the end of this chapter.

The remainder of this chapter has been divided into four main sections
which consider issues relating to: one, the starting point of the

empirical study reflecting upon how relevant issues for the research

study were generated and decided upon; two, the first part of the

data gathering process, where appropriate methods were chosen; three,

the secand part of the data gathering process, concerned with how

these methods were used; and four, the information gained fram the

research study, including an analysis of and justification for the

claims made from the data ocollected.

Section 1 : The Starting Point, Reflecting Upon How Relevant Issues

for the Research Study Were Generated and Decided Upon.

This section looks specifically at two criticisms which could be made
of the initial stages of the research. The first concerns the research
questions chosen for subsequent analysis in the research study.

Critics might argue that these research questions were chosen without
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a clear strateqy in mind. Second it oould be argued that the criteria
chosen to operaticnalise the research questions were not valid.

1. Was there a clear strategy for choosing the research questions

used in the study and was this clearly stated in the research report?

The main focus of the research has been to examine curriculum implemen-
tation using the Science 5/13 project as a case study. The strategy
adopted in the first instance was to use the literature reviews as a
guide to the kind of issues that needed to be locked at in trying

to understand as fully as possible why same schools continued to use
Science 5/13 after the trials when others did not. The literature
reviews showed that by the mid 1970s when this research was under-
taken there was a movement away fram the R, D and D approach to
innovation which had tended to concentrate upon the research and
development of 'packages of material' for schools towards the more
neglécted areas of diffusion and dissemination. In this area it
appeared that the local authority might play an important role. Thus
the main thrust of the research was upon issues like local authority
policy and the availability of support services. It was decided early
in the research to cansider the development of Science 5/13 in the
original trial schools, not only because it was seen as an innovative
idea, but also, because it seemed likely to facilitate the study of
issues such as the differences between the support offered during and

after the trial period.

The research literature, which formed the basis for the eleven research
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questions, contained same issues which although interesting and
relevant in the wider context of curriculum implementation were
ocnsidered more peripheral to the specific case of the use of Science
5/13 in the trial schools in Great Britain. For instance, the work
of Rogers and Shoemaker and more particularly that of Carlson, high-
lighting the important role of opinion leaders, raised interesting
questions about the role of informal friendship groupings. Unfortun-
ately Carlson's work, ooncentrating as it did upon the particular
role of school superintendents in the U.S.A. was difficult to apply
to the British situation.

Although it is judged that the questions investigated in this research
included those factors highlighted at the time as important for the
implementation of Science 5/13, it is accepted that if this research
had been started same nine years later, in the mid 1980s the research
questions might well have reflected a different emphasis, possibly one
which locked in much more detail at the implementation of Science 5/13
in the classroam.

In practice two different kinds of questions were examined in this
research. The first was the issue of whether particular factors were
associated with continuation with the Science 5/13 project. In this
case the exercise essentially was a quantitative one. Oorrelations
were examined to see whether they were high enough to support the
view that the factors in question were influencing continuation with
the project.
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The second kind of questions very much followed an fram the first.
vhereas the first were trying to identify factors that appeared to
influence continuation with Science 5/13 the second were trying to
understand in what way, or how, they influenced continuation. In
essence the aim, then, in this second set of questions was to under-
stand the mechanisms at work.

2. Were the research questions operationalised in valid ways?

Chapter 5 described how the research questions were operationalised in
terms of more specific questions which ocould be asked to gain inform-
ation fram respondents. Same of these questions were relatively easy
to operationalise. For example, for research questions 4 and 5, which
dealt with teachers in mid-career and the educational background of
the trial teacher, selecting the criteria was straightforward in

terms of closed questions about, the nunber of years trial teachers
had been teaching and their pre-service and in-service training.

However, for research question 1, which suggested a possible relation-
ship between the compatibility of Science 5/13 with the setting in
which it was used, there seemed to be a nuber of ways in which
carpatibility could be studied. In this research campatibility was
assessed in a nuwer of ways. These included an examination of :
school type; facilities available in the school; the teaching method
used and previous use by the school of the Nuffield Junior Science
Project. There may well be other ways of examining carpatibility.

The decision to use the criteria listed above was based upon a judge-
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ment of the importance given to various criteria discussed in the
literature reviews, with particular emphasis upon relevance to the
Science 5/13 project. It is also worth noting that if the research
were undertaken today, in the mid 1980s, carpatibility may well have
been examined in a slightly different way, with possibly more time
spent looking at the canpatibility of the innovation with various
teaching styles.

This kind of issue is examined more fully later in the chapter
(Section 2, question 2) in the ontext of the reliability and validity
of the questionnaire as a way of collecting the data needed. The
problem of operationalising research questions validly of cowrse is
oane that is farfranmiquetoﬁxisp?xtimlarresearduandinthe
later discussion same of the caments made in the literature about

ways of approaching this problem are noted.

Section 2 : The First Part Of The Data Gathering Process - Choosing

Appropriate Methods

This section looks at two criticisms which could be made about the
strategy for collecting data. First it ocould be suggested that the
logic of using a questionnaire survey followed by more open-ended
visits was not clear fram earlier discussions. Second, it could

be argued that the postal questionnaire was not a reliable and valid
way of collecting the kind of data needed to answer same of the
research questions. Another criticism which also relates to the
first part of the data gathering process concermns the area visits.
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Were they an appropriate method of data oollection? However this
issue is dealt with in the naxt Section because it can be discussed
more fully alongside a consideration of problems relating to the
collection of data, which is the subject of that Section.

1. The logic of using a questiomnaire survey followed by more open-

ended vieite was not clear from earlier discussions.

Earlier, when discussing the strategy for choosing the research
questions it was stated that in practice two different kinds of
questions were examined in this research: the first were questions
about whether particular factors were associated with continuation
with Science 5/13 (the essentially quantitative exercise) while the
second were questions about how factors influenced continuation with
the project (essentially the mechanisms at wark).

The questionnaire survey was daminated by the first kind of questians.
For exarple, questions were asked about school type, length of
teaching experience, educational background of the teacher, teacher
mobility and headteacher mobility. The answers to these questions
provided the data for statistical analysis. There are, of course,
difficulties and dangers associated with using a questionnaire to
ocollect such information. These include the reliance of questimnnaires
on shared understandings about the language, concepts and general
situation involved. There are also problems relating, for example,
to the ability of the respandent to recall the information required
These and other issues are dealt with more fully in the next section.
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However, despite these problems it was (and is still) believed that
the questionnaire survey would be the most suitable way of oollecting
much of this information, for a substantial population, relatively

quickly.

The area visits were much more concermned with the second than the
first kind of questions. They were concerned particularly with
questions about how factors influenced continuation with Science 5/13.
The area visits were centred around extensive discussions with
respondents like L.E.A. Advisers/Inspectors. Although, not part of
the original design, similar discussions were also held with same
other respondents including trial teachers and headteachers. These
discussions were much more open ended. Although they were based on

a list of topics to be covered they were far from tightly structured
interviews. This method has its dangers which were well recognised

by the researcher and are noted in the thesis. They will not be
rehearsed here because they are dealt with with later in the chapter.
However, this method is particularly useful for enabling the researcher
to understand more about how factors influence, in this case, contin-
uation with Science 5/13. It allowed the researcher to explore, for
example, not simply what local authority policy documents were issued
and what they said, but also how they were interpretted and implemented.

vhile it can be suggested that the questionnaire was daminated by the
first kind of question and the area visits by the secand, it needs to
be stressed that there was same overlap. Same open-ended questions
were asked in the questionnaire and same attempt, more generally was
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made to ask quastions which would help the researcher to understand
how factors influenoced continuation. Similarly, cne aim of the area
visits, was to collect documentary information. However, the
erphasis that has been referred to above remains correct.

The order in which the research was oonducted with the questionnaire
survey being undertaken before the area visits is justified on the
grounds that the questionnaire survey provided information, same of
which was used as the basis for, or as a backgroomd for the area
visits. Of course, the aim of the area visits was not simply to
follow up on and explore more fully issues raised by respondents to
the questionnaire. One of the aims of the area visits was to collect
information which ocould not have been gained fram a school based
survey. Nevertheless, it was recognised that there were same issues
that were raised in the questionnaire that could be followed up in the
area visits, and this argued for the logic of the order of research
activity adopted.

2. The postal questionnaire was not a reliable and valid way of

collecting the kind of data needed

This criticism has been partially touched on in the previous Section.
At a general level it is accepted that a postal questionnaire was not
ideal for ocollecting same of the data. However, it is judged that it
was the most appropriate strateqy available in the circumstances
because the majority of the questions were of a closed type and

suitable for a postal questicnnaire (this was because the responses
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for such quastions could, in the main, be easily predicted) and also
because other practical alternatives such as conducting interviews
with a much smaller nuwber of schools would have been less valuable
to the research. Therefore it was decided to us a postal questionn-
aire to ocollect data fram the schools and insert, in addition to the

closed type of questions, same of a more open nature.

Before examining the reliability and validity of the postal questionn-
aire it is necessary first to consider the interpretation placed on
these terms by the researcher. Reliability can be considered as

being concerned with the question of randam error as campared with

the prablem of systematic error or bias. Unreliability of questionn-
aire responses may be thought of as arising in a nurber of different
ways, two of which might be highlighted: the first we can call
'randam misunderstanding' and the seocond, 'lack of saliency'. Both
of these factors can reduce the reliability of a questionnaire, so
that if a questionnaire were given again to the same population the
results would not be identical. Randam misunderstanding is associated
with respondents mimxiemW the questions because they are
arbiguous and the issue of saliency becames important where respondents
have to think about the answer they give (or manufacture one) because
the facts relating to these questions do not came immediately to mind.
vwhen discussing reliability it should be remembered that the errors
relating to'randam misunderstanding' and 'lack of saliency' must be

of a randam nature which would cancel each other out and would not

lead to any systematic bias.
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The reliability of the postal questionnaire was one of the main
issues examined through the pilot study conducted in cne of the local
authority areas not included in the sample population. The questions
used were critically examined to see whether they gave rise to problems
relating to misunderstanding and non-saliency. More specifically the
items in the questicnnaire were examined to see (a) if the

questians had been interpreted clearly without cbvious ambiguity; (b)
if any instructions on the questionnaire had been difficult to under-
stand, and hence had led to confusion; (c) if the answer categories
were adequate (for example was there too high a percentage of answers
in miscellaneous categories); (d) if there had been sufficient roam
for replies to open ended questions; and (e) if any questions had
not been answered by a large number of respondents when it was
anticipated they would have been able to do so.

In addition to a detailed study of the questionnaire returns fram the
pilot, a limited number of interviews were conducted with headteachers
and teachers in the area to discuss the questionnaire. One of the
main findings was that same trial teachers had encountered difficulties
with ane or two questians dealing with the details of courses and
meetings attended at the time of the trials. To a certain extent this
was not unexpected, as it had been, on average, five years since the
trial period. It was decided, as a result, that a section of the
letter sent with the questionnaire to schools would suggest that if
respandents could not answer the questions because they could not
remenber the issue clearly, then they should write 'cannot remermber'
on the questionnaire form. It was hoped that this would overcame
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sare of the problems associated with the saliency of certain questions.
Of course one option would have been to delete the questions from the
final questionnaire. On balance this was judged to be undesirable.

The area of questioning concermned was an important and interesting one,
and although same respondents were unable to recall details many
others said they were able to do 80. Also it was believed, and this
turned out to be the case in practice,that it would be possible to
check the validity of these answers to a certain extent through
documentary evidence collected during the area visits.

There seemed to be few problems with ambiguity of the questions. No
doubt in part this was because many questions asked for factual
information. Of course this was not the case with all questions and
it should be recorded that some coments were made about questions
that sought to discover attitudes, for example about the usefulness
of materials and courses. However, the caments were that given more
opportunity more information could have been given rather than that
difficulty had been encountered with, say, the four point scale used.

when ane turns to examine the validity of using a postal questionnaire
to oollect certain kinds of data, as in this research, it is
necessary to begin by examining the researcher's interpretation of
the term validity. It is recognised that the temm can be interpreted
in a nuber of different ways. At a general level it can be seen as
the extent to which the instrument (in this case the postal questionn-
aire) measures what it purports to measure. Within this general
urbrella concept of validity there are a number of more specific ways



404

in which validity can be discussed. There are broad questions of
internal and extemal validity which deal essentially with the
findings of the research. The formmer can be seen as the extent to
vhich the £indings actually mean what they purport to mean whereas the
latter can be seen as concerned with how generalisable the results of
the research are in terms of other populations in addition to the
research sanple (population validity) and how generalisable the
results are in terms of other conditions (ecological validity).

when one looks in more detail at the validity of the measuring instru-
ments used in research studies, much depends upan the use to which the
measuring instrument is being put. For exarple, if the instrument is
a test which is to be used to find out how much of a course pupils
have understood, then it is important that the test samples all the
appropriate subject matter (this type of validity 1s referred to as
content validity). However if the measuring instrument is to be for
selecting students it is important that the instrument predicts which
students will be the xmst successful (this type of validity is
referred to as predictive validity). If an alternative measuring
instrument is needed in place of an existing ane it is necessary to
check that the new instrument will be as good as the one it is to
replace (this type of validity is referred to as concurrent validity).
However none of these three types of validity are particularly
relevant to the research in hand. They deal more with measurement
for decision making as opposed to the type of measurement used in the
development of a theory. The latter has the disadvantage that it is
generally much more difficult to operationalise the attributes or
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or constructs which are to be measured. This is the area of construct
validity and 18 the concern of this research study.

Although this present section deals specifically with the validity
of the postal questicmaire there are other related issues which also
have relevance in a discussion of construct validity. First and
foremost, the main purpose of this research has been to examine the
inmplementation of curriculum innovation using the specific exarple

of Science 5/13 in such a way that those factors affecting its use
after the trial period might be isolated. A central decision then
was which factors would be seen as inmportant in this context. This
was the first stage of operationalising the main aim of the research
into the eleven research questions and has been covered earlier in
this critique. The next stage of operationalising the research
questions into variables which could be measured has also been
discussed. The rigour of both of these stages has obvious implications
for the validity of the research as a whole.

The discussion now turns to look more specifically at the validity of
the postal questionnaire as a means for gathering the data collected
in this research. Earlier in this Section the importance of construct
validity was outlined, primarily as it relates to how appropriate the
questions in the measuring instrument are for collecting information
about the underlying constructs. This, as explained earlier, depends
much upon how rigorously the research questions were operationalised

1

into criteria which ocould be measured. Blalock ocmsiders the dilema

facing the researcher in the field of social science where it is
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impossible to directly measure thecretical variables because they
cannot be linked with specific operations. Blalock suggested a model
which helps to approach the problem which is shown in Fig 1. This
model makes a clear distinction between measured and umeasured
variables. While he agrees that 'no theoretically defined concepts
are directly measurable’? he accepts that same came 'sufficiently
close to the cperational level that agreament is read1ed'3 and are
seen as directly measured (as is the case with variable X in Fig 1).
The model in Fig 1 offers a way by which those variables which are
not directly measurable can be cperationalised using an auwxillary
theary where for example the umeasured variable X is represented
by the measured variables x; and xg’ in the auxillary theory.
Earlier in this chapter it was noted that in this research it was
relatively easy to measure fairly directly certain variables like
teacher tumover, level of appointment and educatianal background.
Other variables were much more difficult to measure directly and
Blalock's discussion is clearly particularly relevant in this
context. Variables such as camplexity and carpatibility were
particularly difficult to operationalise and indicators of them
which ocould be measured, had to be found: for example, in the case
of campatibility, ‘school type', 'facilities available in the school',
‘the teaching method used', and 'previocus use by the school of
Nuffied Junior Science' were used as indicators. It might be suggested,
however, that it would have been more desirable in relation to such
variables to make the auxillary theory, implicit in the operational-
isation, more explicit: that is, to spell out the relationships
which the researcher assumed between, for example, ‘school type'and
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Yacilities'cn the one hand and 'campatibility' on the other.

Fig. 1 Model Involving Distinctions between (1) Main

and Auxilliary Theories and (2) Measured and

Unmeasured Variables

Meon
theory

-
-
-
LR

‘UII'I."

p X/

From: Blalock, H M Jr, 'The Measurement Problem : A Gap Between The
Languages of Theory and Research' in Blalock, H M Jr, and Blalock,

A B, Methodology in Social Research, McGraw-Hill, London, 1971, p25.

However there is also a second question relevant to the discussion of
construct validity which involves the appropriateness of the postal
questicnnaire as the correct method for dbtaining the kind of data
needed. There would be sae justification for the criticism that
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in this research the postal questionnaire was not an entirely
satisfactory method. The decision to use a postal questionnaire was
strangly influenced by practical considerations which prevented more
time being spent undertaking interviews. It was recognised for
instance that those questions which dealt with how the materials
were used in the classroom and how useful such materials were, would
have been better asked in an interview situation which allowed the
respondent to give a more detailed insight into their views. This
was also true with regard to teachers' views about the usefulness
of meetings attended: in this case it would have been interesting
to examine the type of in-service help they thought most appropriate
both during and after the trials.

However, at the end of the day, the practical constraints meant that
a postal questionnaire was all that was really going to be possible,
certainly if a sample approaching anything of the size outlined, was
going to be covered. This does not mean that the problems and the
difficulties with the approach adopted can be ignored: they cbviously
have to be taken into accomnt in analysing the results.

Section 3 : Part 2 Of The Data Gathering Process - Collecting the Data

The second part of the data gathering process, that concerned with the
actual oollection of the data, examines two possible criticisms. The
first concems the role played by local authority Advisers/Inspectors
in helping to assist the data ocollectian. It might be suggested that
the deliberate association with local authority Advisers/Inspectors
vwhich had the positive effect of helping the response rate, particularly
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in the pilot survey, may have significantly affected the replies
given by respondents. A secand criticism which might be levelled at
this stage of the data gathering process might centre around the
rationale for undertaking area visits as part of the research study.

1. Did the deliberate association with local authority Advisers/
Inspectors, which probably helped the response rate, significantly

affect the responses?

The importance of the local authority Advisers/Inspectors both in
supplying data themselves and in assisting with difficulties exper-
ienced in the field was appreciated fram the start. The research
literature had given same indication of these difficulties and prior
involvement of the researcher in the Advisory service had suggested
that the Adviser was not only a key person in his/her own right in
local developments but also invaluable in assisting any research
worker in this field who was interested in oollecting documentary
evidence. On occasions the local authority Advisers/Inspectors
assisted the researcher with details about changes of addresses for
same headteachers and teachers and also with changes in names of
schools. Same Advisers also encouraged schools to camplete the quest-
iomnaire and this was valuable and ane of the factors that assisted
a high response rate. However there was no direct contact, as far as
is known, between local Authority Advisers/Inspectors and the trial
schools when the postal questionnaire farms were actually being
carpleted. Nonetheless although there is little evidence that the
researcher's apparent association with the L.E.A. Advisers/Inspectors
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influenced teachers' responses to the questionnaire, it must be
recognised that there may have been such influences, and that these
could be of a variable but unknown importance. It was anly at the
time of the area visits when the local authority Advisers/Inspectors
offered to arrange visits to trial schools that they sametimes
acoapanied the researcher. Even then it was extremely rare for any
one of them to be present during an interview. Respondents, when
interviewed alone were told that the meeting would be confidential.
However it is recognised that the influence of the Adviser/Inspector,
in as far as he/she arranged the meetings, upon the respondents could
have been more than realised by the researcher, though, in practice,
it would have been very difficult to assess this influence. While
it is accepted that this may have happened in a limited way with
school staff and others working for the authority such as teacher
centre wardens it seems less likely the Adviser/Inspector would
influence staff in other institutions such as Colleges of Education.
Although they may liaise with the Adviser/Inspector as part of an
overall support structure they do not have the same links as those

working for the authority.

2, Is there a good rationale for including the 'visits' part of the

study?

There are a number of reasons, same made more explicit than others,
why the research strategy included area visits. These are :

(a) at a general lewvel, they enabled ‘'area' information
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to be cbtained carparable to the 'schools' information
cbtained fram the questionnaire j

(b) they were a way of getting a fuller understanding of how
things had worked, what events had occurred, what had
influenced what, in relation to Science 5/13 in each
area (i.e. as a way of getting at the mechaniams which
led to the partial continuation with Science 5/13) ;

(c) they were a way of negotiating access to potentially
useful evidence ; and

(d) more specifically they were a way of understanding how
key persamnel, especially local authority Advisers/
Inspectors perceived Science 5/13 and related issues
such as resources and in-service training.

In relation to the first of these reasons a possible criticism which
might be made is that there was a lack of consistency across areas
not only with regard to the type of data gathered but also with regard
to the data gathering procedures used. While it is accepted that
sudxvarietydide;d.st in this part of the research, it was, in the
main, attributable to the nature of the support structures existing
within the different areas. For example, in one area the local
authority Primary Adviser was involved in organising the trials of
Science 5/13 while in ancther it was the local authority Science
Adviser. In addition other support personnel involwved varied
significantly fram area to area. For example in England and Wales
there are more teacher centre wardens than in Scotland. This meant
that the job title of the people interviewed in each area often
varied. In addition areas varied in the degree to which one part
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of the support structure had taken the major role in providing
support. In Scotland for example a great deal of help was given by
Colleges of Bducation not only during, but also after the trials.
Generally speaking this ocould be contrasted with the areas in England
and Wales where the Advisory service worked closely with the teacher
centre wardens in arranging the necessary courses: this often meant
that experienced teachers (with regard to Science 5/13) were used to

tutor on such courses.

The consequence of such variety between areas suggested the need for
a flexible approach. It was decided that in order to deal with such
variety within the support structure and at the same time maintain
as similar an approach to each as possible, a list of guidelines
would be drawn up as a bsis for the interviews and that these would
be used with flexibility as the occasions arcse.

It is maintained therefare that the strategy developed for the area
visits fully incorporated the idea of variety between areas and the
need to allow for this. However, adopting this approach did mean
that the data collected would have to be interpreted with same
caution, not only with respect to the variety of persamel interviewed
but also with regard to same variation in the length of interviewing
time available. The conditions for the interviews with local
authority Advisers/Inspectors were similar from area to area. There
was no restriction upon the time available and often the Adviser/
Inspector was seen on a nurber of occasions during the visit. vhile
as a gexieral rule headteachers, teacher centre wardens and College
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of Education staff were not restricted in the time available for

an interview, teachers often had only a limited time to talk to the
regearcher either during a break or in classtime. However this
variation in interview time was not considered a serious problem as
the original strategy had been to interview only personnel in the
support structure and generally these interviews had been conducted
in sufficient depth. Additional interviews with the headteachers

and teachers had arisen because the local authority Advisers/Inspectors
had been extremely helpful in arranging school visits to give further
insight into the 'school-side' of the research and it was felt that
this often was difficult to refuse. This additional data was
included as it presented further information about the schools' views,
but unfortunately its inclusion gives the impression of a less

rigorous approach.

The second reason highlighted for including area visits was to get

a fuller understanding of how things had developed in the areas. It
could be argued that the privileged position given to local authority
Advisers/Inspectors and the importance attached to their explanations
of developments within an area, play too daminant a part in the reports
of the area visits. While it is acoepted that in general the Advisers'
reports were considered very important, in same areas, more specially
in Scotland, importance was also attached to the information given by

" College of Education staff who, at times,were more directly involwved.
The reason for regarding the Advisers' reports as so important was
that they were the people who not only appeamdtohavethebestdrer
all view of the situation, but also , had usually been most intimately
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involved with the developments of Science 5/13.

A further reason for omnsidering the local authority Advisers/
Inspectors as important key personnel was their role as 'gate-keepers'
to relevant documentary evidence, access to which was the third
justification for undertaking area visits. As explained earlier in
the thesis the amount of documentary evidence varied from area to area,
Gepending ypon the amount and type of support given. This was another
factor which contributed to the rather uneven nature of documentary
evidence gathered fram the areas.

The final reason for including area visits inwolved a desire to achieve
a greater understanding of how key personnel perceived Science 5/13.
It could be argued as a possible criticism that this was not done in
a amnsistent manner and there was a lack of detail in the evidence
oollected. This criticism has been touched on earlier where it was
shown that it was not only difficult to deal with the areas in a
uniform mammer, but also, it was difficult in certain areas to gain
any more detailed information either because there was little activity
with Science 5/13 or little support had been provided. In the
particular case of the criticism about the lack of detail in the
reports given by key persannel, the researcher has same sympathy with
this suggestion and recognised that taped interviews might have
allowed same greater detail to be recorded : reasons for not using
taped interviews have been well documented earlier in the main body
of the thesis. In spite of not using taped interviews it is believed
that the data collected from the local authority Advisers/Inspectors,



415

staff at the specialist centres (like the Mathematics and Science
Centre in Area 2) and staff at the Colleges of Education contained a
onsiderable amount of information, especially in those areas where
there had been developments in the post trial period. In addition
because it was possible to meet Advisers/Inspectors .(and saretimes
other persannel) on more than ane occasion the researcher was able
to follow wp points which had either been missed at the initial
interview or had arisen from the visits around the area. It is
considered that within the practical oonstraints of time and money,
not to mention the researcher's fears of taking wp too much time of
important officials, it would not have been possible to spend loncer
working in the field, especially when one remembers the distances
involved between the research institution and the areas concerned.
However it is accepted that the information given by the teachers may
have appeared scanty an occasions and this was often so because of the
limited time teachers had available to talk to the researchers. The
area visits' reports may well have appeared more cansistent and less
patchy without the additional information gained fram persamnel in
the schools. As stated earlier although initially these interviews
were not part of the research strategy they were included because
the opportunity for them arose and it was thought a number of inter-
esting points were raised which had not necessarily been picked wp in

any other way.

Section 4 : An Analysis Of, And Justification For The Claims Made

From The Data Obtained

This final section examines two possible criticisms which could be
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made; both of which are cornected with the question of validity,

The first concerns the internal validity of the research and asks how
far, in the context of this research, the factors, highlighted in the
research findings as Ainportant for the continuation of work with the
project, were correctly identified. A possible criticism which might
be made is that it was not clear in the discussion earlier in the
thesis how the research findings were to be interpreted. For example
were the correlations which were found to be significant between the
independent and dependent variables sufficient evidence to merit the
conclusion that the independent variables concermed were the factors
respansible for the continuation of Science 5/13?

A second criticism which might be made concerns the external validity
of the research findings; that is with the question of how the
results of the research might be generalised. It could be argued
that in the discussion of how the research findings might be inter-
preted it was not made clear how the results could be generalised in

the context of the type of sampling used.

1. An interpretation of the research findings was not fully diecussed

in terms of their intermal validity.

It has been suggested earlier in this chapter when discussing the
validity of the measurements made in the research that the nmost
appropriate type of validity to be considered was construct validity.

While it is accepted that a few of the research questions (such as
those dealing with headteacher and teacher turnover rate) ocould be
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directly measured, the majority of the research questions were not

of this type and needed to be represented by other criteria which
could be measured. The criteria chosen had to be selected fram a
larger population of criteria using much the same process as was

used when the main focus of the thesis was operationalised into the
eleven research questions. It has already been outlined earlier in
this chapter how available research findings and relevance of these
to the particular case of Science 5/13 were used to make the selection
of criteria. However it is important to remember at this stage, when
ane is oconsidering the interpretation of the research findings, that
these are not the only research questions which could have been

asked and that these are not the only criteria or variables which
could have been used to represent those factors which were not
directly measureable. Hence it is acknowledged that one should be
aware that although those independent variables, which did show
significant correlation with the dependent variables were indicators
of significant relationships, they only represented a sample of
criteria or variables that might have been used and showed significant
relationships. Although it is considered that the most relevant and
important variables were selected (where selection was necessary)
along with the most relevant research questions, a judgement is
necessarily called for on the part of the researcher and it is
recognised that such judgements were made. As a result the significant
correlations which were found in this research must be taken sinply

as ane more piece of evidence available to help build a possible
theory.
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One point which has been highlighted in this discussion 1s the close
relationship between the validity of the measurements taken and the
intemal validity of the research as a whole: the rigour with which
the main aim of this research was operatiocnalised into the eleven
research questions and subsequently operaticnalised again into the
criteria needed for measurement determined the validity of the
findings of the research.

2. An interpretation of the research findings was not fully

explained in terms of their external validity

It might be argued that there was insufficient discussion, first about
the exact nature of the sampling undertaken and second, about the
implications of the sampling procedure in temms of how well the
findings of the research might be generalised. while it is felt

that the sampling procedure was explained it is accepted that the
second point relating to external validity might be discussed further.

The type of sample used in this research can be described as a 'one
stage cluster sample' in which all the units (in this case the trial
schools within the areas used in the sawple population) within the
cluster have been used. The sampling of clusters was carefully
stratified to reflect a variety of different circumstances : geograph-
ical position (for example urban-rural setting), school type (for
example schools based on the traditional primary-secondary structure

and others where middle schools were used) and the structure of the local
Advisory Service/Inspectorate. It was decided, for reasons given in
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chapter 6 to include a higher percentage of middle schools into the
sample population of trial schools.

while one is not as justified in taking the findings of this research
and generalising these to the total population of trial schools as
would be the case if a truly randam sample of trial schools had been
used it is suggested, on the basis of the stratified sample used,
that the findings can be taken as a guide to the population of trial
schools as a whole. However there would need to be same adjustment
to allow for the inclusion of a higher percentage of middle schools
into the sample population than existed in the total population. It
is realised though that to extend or generalise the research findings
beyond the total population of trial schools to other non-trial
schools would not be possible since the population fram which the
sample of trial schools was chosen represented a specific growping of
schools which had been involved in the trials of the Science 5/13
project. Any attempt to use the findings from this research more
generally would need to be attempted on a different basis. It would
have to be on the basis of a more general conoeptual or theoretical
discussion in which the specific context in which the findings arose
would need to be fully recognised.

Concelusion

At the beginning of this chapter it was noted that in writing a
research repart which was concerned largely with substantive issues,

methodological cancerns oould receive less attention. For example
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it was suggested that this may lead the researcher to neglect either
reporting certain methodological concerns in sufficient detail and/or
outlining in full the inplications of particular procedures adopted.
Earlier in this chapter when validity and reliability were discussed
it was accepted that these areas could have been dealt with in more
detail. It is also felt that the reporting of preliminary investig-
ations, such as details of the pilot stuly undertaken, were not
discussed in sufficient detail.

It was also suggested at the beginning of this chapter that a retro-
spective look at certain methodological concerns would be of particular
value. For example, while it is accepted that same mention of the
influence of local authority Advisers/Inspectors upon the research
should have been included earlier, it is suggested that an examination
of the actual impact of the Advisers/Inspectors, as seen by the
researcher, is most usefully dane at the end of the research. 1In
addition this retrospective look can allow the researcher to include
new issues which have emerged since the research began same nine years
ago. Broadly speaking there has been an increased interest in class-
roan based research campared with a more general lock (as undertaken
in this research) at implementation and diffusion. This raises the
question of altemative strategies had the research been conducted

in the mid 1980's rather than nine years ago. A strategy incorporating
more classroam based research would have had the advantage of enabling
the researcher to collect information directly on how the project was
being implemented in the classroam. However a number of writers have
pointed out that undertaking classroam based research, particularly
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in sclence, 1s not without its difficulties?, This is not the place
to examine such contentions fully. The point being made is simply
that 1f the research had been undertaken in the 1980's rather than
the mid 1970's it is clear that the option of classroam based
research would have been more fully considered.
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APPENDIX A Members of the Science 5/13 Team

L F Ennever Director l967:-73
A Jares Deputy Director 1969-72
Mrs vW- Harlen | | | Evaluator | 1967-73
Miss S J Parker l967-7§
D T Radford 1967-72
R Richards 1968-72
Mrs M Homm 1971-72
Mrs A M Mattock Secretary 1967-73

Source: Harlen, W., Evaluation and Science 5/13, (Schools

Council, Draft, 1973)



APPENDIX B ¢ Science 5/13 Units

With abjectives in mind
Early Experiences
Structures and forces - Stages 1 & 2
Structures and forces - Stage 3
Working with wood = Stages 1 & 2
Working with wood - Background Informaticn
Time - Stages l & 2 and Background
Science from toys -~ Stages 1 & 2 and Background
Change - Stages 1 & 2 and Background
Change - Stage 3
Minibeasts - Stages 1 & 2
Holes, gaps and cavities - Stages 1 & 2
Metals - Stages 1 & 2
Metals, Bad<gromd Information
Ourselves - Stages 1 & 2
Like and unlike - Stages 1 & 2
Children and plastics - Stages 1 & 2 and Background
Coloured things = Stages 1 & 2
Science, models and toys - Stage 3
Trees - Stages 1 & 2
Using the envirorment
- Volure 1 Early Explorations
- Volume 2 Investigations, Parts™I and IT
- Volure 3 Tackling Problems, Parts I and II

- Volure 4 Ways and Means



APPEXDIX C
FORM &

QUISTIONNAIRE FOR TILACHERS TNVOLYED IN THEZ TRIALS

OF THE SCRECOLS COUNCIL PRSJLLT. SCIEWCT 3/13

NAME OF SCHOCL:

LI L LI A I LT A I I LI P IE LR R Y Y T R YR Y R Y PR L R X 1
.

LOCAL AUTHORITY AREA (at the time of the.tzials):

NAMS OF TEACHER
-’.-‘-----------‘.;‘.--.-.‘.--------.--------.-.-.

DATF NF TRIALS:



SECTION 1 : GENERAL INFORMATION

21

Q2

Q6

How many years teaching experience did you have at the time of
the trials ?
teesss..Years

At the time of the trials did you hold a promoted post ?

YES
1 [0)
If yes, Please give details . ...u.ivviveeeriereneseononnannss .
Was your school previously involved in the trials of Nuffield
Junior Science ? ES N

1 0
In the space below please give the name(s) of the particular
SCIENCE 5/13 Unit(s) (booklet(s)) with which you worked during
the trial period.
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Did you have available during the trials a classroom with desk-top
area, display area, and access to a sink and water ?
YES N
1 [¢)

In the space below please give the main reason(s) for starting
trial work with SCIENCE 5/13
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R I I I R I I R R I I I I O I R O N R R R T I S R R R I I I S I A N N R R R

Did you have a local teachers' centre at the time of the trials ?
[YES NO_
1 0
Bow far away was
(a) the local teachers' centre .........miles

(b) the nearest College of Education ..........miles
(c) the nearest University .......¢cee.....miles

Please give details of pre-service science training (science degree,
extent of science at college, other science training etc.)
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SECTION 2: 1NFORMATION ABOUT THE PRE-TRIAL SITUATION

Anaweyr Q7 « 05 {nclusive ONLY I{f vou TICKED YES for 03
Tlek the appropriaste

Q 7 Did you attend meetlngs on SCIENCE 5/13 at a local box
teachers' centra before the trials began in your o
school?

) YES NO
1 8

Answer Q8 and 85 OWLY if vou TICRED YES for O 7

Please turn over for 08




Qo Plnase qlve detalls in the table bolow of the amawwmbw which took plece et your LUCAL TEACHERS® -CENTRE HCIURC THE TRLALS

) BEGAN,  An exemple is qiven ftor quidance. .

Total ‘Length of Total period | Main aim(s) TICK THE APPROPRIATE 80X

Humber timo oach over which of the f
i Organiser of
of Mestings | mesting all meotings | mesting(e) Typo of "activity" Snpvolved in ! the meeting(s)
. took on extendod the mactings 4

. Gverago (Express in = —
. (Express in | wesks) stestst . © o~ s o~
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. ' . wl 9 4 -~ o
» Nt Nt
1. To .
1 rtroduco

o ’ . . "Minibeasts"
4 2 Hre 8 Uke to teachere v (\ (\

who would use
it in the *
trials

<
\

-?

.. , 1 2 3 4 e 5 [
NOTEs (1* In somo areas the locael authority adviesr is raferred
to as an organiser or local autharity lnspector.



Q 9 Usiag the & POTNT SCALE ziven helov plesse indlcate how useful the

5

PRESTLLAL folimod At Liin Lol (cnunbrs ' Loalas 'cre Lo you 1o tae

teaching oz SCIz:NCE J/L3 autinz tne trials,

' & POINT SCALE:

NOT

VERY FREQUENTLY OCCASIONALLY
USEFUL USETUL USEFUL OSEFUL
) 2 -3 4

TICKX THE YOST APPROPRIATE BOX

VERY USEFUL FREQUENTLY USEFUL | OCECASIONATLY USZFUL | NOT USEFUL
1 2 3 . 4
Q 10 Did you attend any other kind of lscal
meetings on SCIENCE 5/13 before the crial YES o
period (e.g. school based discussicn grToups,
meetings of local teachers at a neaz-by College
of Educa tion, etc.)?
- - 1l

Aﬁswer 011 and 012 ONLY i{f vou TICKID YES %o 0QlO

" Please turn over for Ol1
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EYANMELE

Pleasa oive dotails fn the tablo below sbout any othur kind of local moelings on Sciemee S/13 which took place HEFURE

JIE IRIALS BEGAN (eq sechool based discussion groups, meotings of local teschors at a noar-by college of educalion atc).

A fictitious example is qivan for quidancs.

Location of Total Longth of Tatal Main win(s) of TICK THE APPROPRIATE BOX (s)
Naeting number time e&ach period the mbetings
of mgoting over whlch Type of "activity" Organisor of Type of
meetings took on 8]l meatings involved in the ths meeting(s) mesting
at a average extonded If mueting(s) o
particular | (Express in | mote than i w
location hours) 1 s m c w © o~ o @
(Express 1n 2l o] e ~ 2 il IO ol
wooks) 2lalals 7ol 85 BRTIEK
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1. Bath ' (1) 10 : . College
Cnllcye 1 5 hre Introduce the /\ «\ /\ /\ of
of ' . —_— unit MCTALS e [~ducation /\\
Educhtion before use in Staff
the trials
3.
4,
. 1 2 3 4 5 6 7 8 8
1 Seo page 4 for furthor dotalls

NUTE :




Q 12 Using the & POINT SCALE given fn 09 piease irdicate how useful the
PRE-TRIAL MEETINGS YOU LISTED IN Qll were to veu in teaching SCIENCE 5/13

duxing the trials,

Pleases 1insert TICK the most appropriate box,
the number
quoted in Very Useful |Frequently Occasionally Not
Qll. -
useful . useful useful
1 2 : 3 4
EXAMPLE 1 v

Tick appropriate dox

{
Q 13 Did you attend any NATIONAL MEETINGS ) in
connection with SCIENCE 5/13 before the trials?

YES ‘ )

| -

Answer Ql4 and Q15 ONLY 4{f vou answered YES to 013

Note: | These are meetings where you met people from other parts of Great
Britain,
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o~V

(VAR VLS e PV LTIy 1 LN Lo e Delow O any NALLUBAL LOURL S

belfoce the tvials, A flcticious example is piven for puldance,

which you attended, In connection with SCIEHCE 5/13,

EXANTL

. -
Location Dale |Llength of time | Organiser(s)| Otlier Main aim(s) of
of (glve | the mceting of the persounel | the meeting, * TICK 'THE APPROPRIATE BOX(S)
meeting month | extended over meeting besldes - =
& (express in teachers : Type of "activity" involved in the meeting(s Type of
year days) at the meetlng
: course, "
s —
2. ~ ¢
(¢} oot .U 1o
13 .m M:.aw o A — n.w
) o blus - s - 2
0 ot o OW«EtD b Y t
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1. (1) To examine
Liveipool SCIENCE ° Colleges |the philosophy
Unfver-~ 4:71 | 4 days 5/13 of of SCIENCE ’ )
sity team Educat- 5/13.
ion Staff }j(i1) To review
and the unlits
Advisers produced to
date
2,
3.
be
- "
NOTE; 1 See page7 for detalls, 1 2 3 4 5 6 7



Q 15 Using the & POINT SCALE given in Q9 please indicate how useful the
PRE-TRIAL MEETINGS YOU LISTED IN Ql% were to vou in teaching SCIENCE

§/13 during the triais.

EXAMPLE

Please insert

TICK the most appropriate box.

the number
ggzted in Very Useful | Frequently | Occasionally Not
useful useful useful
1 2 3 4
1 v’
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Tick the aporonvriate box

Qlé Did you become involved in any other wav
not menticned cn this questiocanaire form
sc far with a near-by College of Education YES NO
in connection with SCIENCE 5/13 before the
trials becan Iin vour school?

Answer Q17 ONLY if vou TICKED YES to Q16 1 0

Q17 Please give details In the space belcw as to how you became involved with
this College of Education
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Tick the appropriate box

Q18 Did you become involved in any other way not

mentioned on this questionraire form so far
with a near-by University in connection with YEs O
SCIENCE 5/13 before the trials bezan ir vour = *
school?

1 0

Answer 019 ONLY if vou TICKED YES to 018

019 Please give detalls in the space below as to how you became involved

with this University.

-—
cnesenoneaeanea PR T R PR Y P R Y R R Y R Y T Y R P P P P R Y P R R T YY)
PR e R L P R R R R R R LR R Y R —omwwwe conccacsancas coces
P L P L L L LA LR Y PR PR Y P PP Y P PR PP PSR R Y LR PR R R R L L2
R TP I LR PP R R Y R R L R LR R N ] coceccssevencseces esocsenccsecaas -w

Please turn over for SECTION 3
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SECTION 3: TINFORMATION ABOUT THE TRIALS THEMSELVES

Q20 Using the table below, indieate (by TICKING *the appropriate box(s) the
Jdumber of visits made to vou by various people DURING THE TRIAL PERIOD,

TICK the most aonpropriate box

Number of times during
the trial period when More than
visits were made by the NONE 1.5 6=10

following pecple in 10 tizes
connection with SCIENCE
S/13 .

(1) SCIENCE 5/13
team members

(11) Advisory staff
iz your ares

(1ii; HeM, 1s,

(iv) College of
Education
staff,

(v) Others
(please give
details)




Q21 Using the table below,

12

indicate by TICKING the appropriate box(s) the

aim, in vour view, of the visits made bv the follicwinz pecple to vou

during the *trial period.

A OF VISIT BY THE FOLLOWING PEOPLE

TICK, the appropriate box(s)

To provide}To give | To give | To To give |Other
materials jadvice advice monitor encour-
e.g.books |on the |on the progress | agement
method content
of of
SCIENCE | SCIENCE
5/13 5/13
(1) SCIENCE 5/13
team members
(1i) Advisory staff
in your ares
(1ii) HM.I'S
1
{iv) College of
Education staff
}
(v) Other
lease give
details)
1
1 2 3 4 5 6
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Q22 Using the 4 PCINT SCALE given in Q9 please indicate how useful the visits

which you ticked in 020 were to you in your teaching of SCIENCE 5/13

DURING THE TRIAL PERIOD.

TICK the most appropriate box

Very
Useful

1

Frequently
Useful

2

Occasionally
Useful

3

cot
Useful

4

{(f£) SCIENCE 5/13 team
members

(11) Advisory staff in
your area

(111) College of Education
Staff

(v) Others (Plecse give
details

Q23 Did you attend mectiags on SCIENCE S/13 at a local teachers

centre during the trials in your area.

Answer 024 and Q25 ONLY if you TICKED YES for 022

Tick the acprooriate tox

————

YES

NC




Qe Pleaae piv

e detedls_du_Lhe tuvte c@m‘ of the meelingg which took plce ol yaue JOUAL TEAUIERSI _UERLRE. DURLING. THECTRLIALS .
is siven for puidance

>
]
~
x
2
ﬁ
it
o i

14

Total Length of | Total perlod {tain mpsamv TICK THE APPROPRIATE ROX
bumbert time each | over which of the -
of meelting all meetings {Meeting(s) Type of “activity” involved in the meeting(s).| Orpaniser of the mecting(c)
Meetings | tool on extended : N
average (Express in @ B <
(Express weeks) o 4 ok o
£ — LU n
fn hours) a Y w o w v
) U 0 ] £ ot @
e | g hoad - >~ w o o.
o e} o Y4 3 9 v w0 4 B R LY
ol ] O ~0 & o) — © g, o>~
ot ) " >4 o ot " )
" [§)] + [ 1) O U o ~ O W S 60—
14 o } v) w > D3N w o g™~ O 42 o4
o e o J300 R A VY O wa
(8} o [} [V o Mo | U v .wec wn &
Slal 8l E8san 5 A8 |~om
n ] (o] mdbis O~ ~ P> v et —
R ROy
sr g A e
1.To introduce
the unit
L 2hrs Buks "Minibeasts"
to teachers
who would use
it in the
trials.
l 2 3 4 5 6 7

NOTE.1 In some areas the local authority adviser 1s referred to as an organiser or local authority inspectors,

t
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Q25 :Using the & POINT SCALF given below nlease indica*te how useful those
meetings at vour lccal teacners centre mentioned in Q24 were to vou in

the teaching of SCIZINCE 5/13 during the trials,

VERY FREQUENTLY |[OCCASIONALLY NOT
USEFUL USEFUL USEFUL USEFUL
4 POINT SCALE: L 2 3 4
TICK THE MOST APPROPRIATE BOX '
: ]
VERY USEFUL FREQUENTLY USEFUL | OCCASIONALLY USEFUL NOT USEFUL
1 2 3 4
Q26 Did you attend any other kind of local
meetings on SCIENCE 5/13 during the trial
period (e.g. school based discussion groups, YES NO
meetings of local teachers at a near-by College
of Education etc,)?
1 0

Answer 027 and Q28 ONLY if vou TICYXED YES to Q26

e
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EXAMPLE

Q27 Please plve detalls in the table below about any other kind ot local meetings on S@IENCE 5/13 which took place DURING THE TRIALS

{17 sclhioo]l based discussion groups, meetings of local teachers at a near-by Collepge of Education etc,)
glven for puidance,

A ficticlous example »mﬂ

Location Total Length of |Total Main Aim(s \ -
of number npam each |period cf ) TICK THE APPROPRIATE BOX(S)
Meeting of Meeting over Meetings, " .
Meetings took on which Type of unnmwwn< luvolved in Trganiser of the Meeting(s) za<vw of
at a average all the meeting(s) ecting
particular |(Express jmeetlngs Voo -~
location, | in weeks)|extended 224 °
[§] [ (] —
1f more a > kd v~ foghe a
than 1. et B e v e
(express a1 =4 CEICE B 2w, A i~ Y
" BN EERE F . i
week u.. [3) U e,mlu 0 - o D -4 [e] v
eeks) w m v v ow| K (VY] @ o bt M
2 4} 38 v 0w -~ v e H oo o © ¢
) 4 Q Ho o > @~ Q. U @ o ot ]
Al 2l 8 [2R3y6% G a Ta o 9 S
Al 8l1alégsx]°” 328 s & 2
1.Bath (1) To College of
College 1 3hrs introduce Education
of the unit <\ \\\\ Staff, (\\\
Education Metals (\ (\ (\
before use
in the
trials
N.
3.
[N
1 2 3 4 5 6 7 8 9
NOTE: 1 See page for further detalls,
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Q28 Using the & FPOINT SCALZ given i{n 09 please indicate how useful the
meetings mentioned in Q27 were to you in teaching SCIENCE 5/13 during

the trials,
Please insert the TICK the most appropriate box
number quoted
in Q27
Very Frequently |Occasionally Not
Useful Useful Useful Useful
1 2 3 4
EXAMPLE 1 v
. Q29 Did you attend any NATIONAL MEETINGS L Tick the appropriate box
i{in connection with SCIENCE 5/13 durinz the
trials?
— YES NO
Answer Q30 and 031 ONLY if veu TICKED YES to 029 1 0

NOTE: See page 7 for details,



Q30 flease glve detatls 1n the tavle helow ol any NATLONAL CUURSES
An _exawple is glven for guidance,

13

EXAMPLE

which you attended in=onnection with SCIENCE /1) during the

trisly,

—~bnmnp:: Lute. |Length of | Organiscr(s)| Other fdaln nim(s) .- . -
of (give| tine of the personel of the TICK THE" APPROPRIATE BOX(S)
retd th 2) . » ¥y
reeting EOM Enmmwnm meeting wawmmwu meeting Type of "activity” involved in the meeting(s) Type of meeting
year |extended at the 5 o © —~ —_ -
over course, el S8l .89 - An .m m
(express Slalpl oo, 85 o0t Y , Y
in days) " vl L N [V RS o e o
y vl plulaeoonw w o ) 0
=} =] 390 0 v tuw + oo -~ Z et
alale|s38808 | £3 s |73
. [ o
Al 8|8 |E58884 | BB
1.
Liver- SCIENCE College ([(1)To examine
pool 4:71 | 4 days 5/13 of the philosophy
Univ- Tesam Education] of SCIELCE
ersity Staff 5/13,
& (11) To review
advisers,| the units
produced to
date
2.
u.
4.
- 1 2 ) 5 5 7
NOTE: 1 See page 7 for detalls,
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Q31 Using the 4 POINT SCALE given in Q9 please indicate how useful the
NATICNAL COURSES YOU LISTED IN G30 were to you in teaching SCIENCE 5/132
during the trials

TICK the most appropriate box

Pleasa insert the

pumber quoted in Very “Frequently | occasionally Not
Q 30 Useful Useful Useful Useful
' .1 2 3 4
1 v

Example

ih




Q32

Q33

Q38

Q33

Q36

Q31

20

.

Q32 - 35 {nclusive involve the 4 PROINT

SCALL mentioned earlier in 09

How useful to you was that
section of the unit dealing
with the Tecachers Background

Informaticn in ceaching
SCIENCE 5/132

How useful to you was that

section of the unit dealing
with OBJECTIVES in teaching
SC1INCE 5/13? '

How useful was the unit generally
in helping you undertake more
activities invelving Science?

How useful was the unit generally
in helping you to develop in the
children you were tzaching, an
"enquiring mind"?

Very | FrequentlyOccasionally [ Not |
Useful Useful Useful Usefuq ’
1 2 3 4 i

i
i"
Very |Frequently|Occasionally | Not
Useful Useful Useful Useful
Very ;Frequently Occasionally | Not
Useful; Useful Useful Useful
Very |Frequently Occasionally‘ Not
Useful Useful Useful [Useful

Cutline the main changes which you thought necessary so as to waxke the
unit with which you were working more useful to teachers,

00 00 80000 000D LGISINIBEETE 0 CPREETROOIEP NP0 0 800 0C0C00QC08OGPOCPCELSIIBIOGICIOIPOIEETSTDIREIN

60 506000000000 00 000088080906 ,L00GPPEOCLIEIPROEECPAEOSIAEREIBOEOERNOEOICIONOENCOIOIIEIOIOIPOIESESETIIBOONTYS

0 0 000 0000000000 ¢0 2000000000000 0 08900080 00806060 00000008000 0000d¢00c0sR00ss00s 0

00 800060000 0600800000 P00 P 080 0000 0C0C00000600s8080600 0000860000 ¢060sd000s60000s000

Tick the most appropriate box

0-57%

5-1C7% |10-207%

20-40% | 40-607% | 60-80%

% time during the trials
spent on teaching SCIENCE
5/13 relative to whole
teaching load.,

(consider an average week)

-3

i
|
1
'
’
'



Q33

Tick the most appropriate -

box

Ce5%

5-10% |10-20%

20-407

40-607 | 60-307%

Over 8C%

%2 time during the trials
spend on teaching SCIENCE
5/13 relative to the
total amount of Science
taught. ' '
(consider an average
week)

1 2 3

Q39 Tick the most appropriate box(s)

Active Discovery

Methods
l

Teacher-Directed

Activities

Method
T

Formal

Type of teaching method
used with the class
during the trials of
SCIeNCE 5/13

Answer 040 ONLY if you TICKED more than-l box in Q3%

Q40 TICK the most aopropriate box,

Which method did you use
st often in your work
with SCIENCE 5/13 during
the trials,

Active Discovery
Methods
1

Teacher-Directed
Activities
2

Formal ,
5 Method 4.

Q41 Was your teaching method different when
teaching SCIENCE 5/13 than when you were
teaching other areas of the curriculum?

Tick the appropriata box

YES NO




Q42

Qu¥

Quh

QS

Q46

If your general teaching method was different when dealing with SCIENCEZ 5/13

compared with teaching other material please give details of how it differed.

G 00 0 00 €8 0GR P S OE PP I COEBIOONOOE PP OEROIOCT ISP LPINOSLO $0600C L0000 C0CRNLIIBNIPCEEDIOIDIEOEES

Tick *he approoriate box

Did you find that working with SCIENCE 5/13
changed your approach to teaching science?

YES NO

1l 0

If your approach to teaching science did.change, please give details in
the space below of the type of changes that.took place.

I..l.l.0..l'.....‘........l..l‘.'.“.'.Q..l..'."........l'.D..’....ll..
06 10002 0000000 20000 C000000800008 0060006000000 C0C0N00CEPBOPPIRIOLOIONIRIONINDLIIIOSIOIOIETITDIRIOGSIDS
..‘.......'OQQOOO.IQIOOC'.....'..'lI.I.Q.O.C.‘...t‘l....'C...‘Ql‘..'.."'

.......‘......l'.'......l...“.ll....!..I..O...I..'.l'.. 0 8006080000080

Tick the aprrooriate box

Did you find that working with SCIENE 5/13
changed your approach to teaching in general?

YES NO

If your approach to teaching in general
changed, please give details ia the space
below of how your approach changed,

0'000!-..0001'00.oolotoalooov.00-ouuuoua-o.oa.o.ono--uouoo'c.n.ouo-noooncoo

.Ol'll...lI'l"..I.lll.'l.l.0".!0...'.IOOQO"..Q'.-..c.oo'ono..l...ll..l..

oolntl'auonooon-t00000-000000..-c|'Ool-noo-o..on.noonoaoonon...occo-oacovo.

0 660 0692090080600 066060 e80 6006000000000 0080600006006 006000e60600000000000ss00000000c000

Q47 AND 48 ARE ONLY FOR THOSE TEACHERS WHO USED MORE THAN OWE UNIT {BOCXLET)
IN ANY GIVEN SET OF TRIALS.

Tick the ancropriate box

Did you complete the material from comne
unit before beginning on a new unit?

YES NO




®e

Briefly explain i{a-the space provided below why you used one unit 2t a time
or not,

G 0 00 00000080 000000000090 00 P00 CCOOCCE0R 0000 ¢ PP PP PEAELSTRERBOOGEBEOSLOEOSNEIOGNOSEOSEOSAOIEOPIOREOIEOIEBDS
9 00 00000 8800000020000 0000000000000 006000 0000000000000 00000000000000COCEOSCTGSEOIOIOIOTITE
G000 0000 0000 COORNEORLORPTOOCERRIOTLCOCCEOECOIESEOEOSEOIPONOEOEDLONOENOEIEONETIORPOEOEORESEEENTEOIOSETSIIOIOSTESES

O P 9000000600000 PO 0 SNV OETSOP00ET RGO LLERLO000 0300000300 00060000 080000000000 MIIDIOTS

Please turn over for SECTION &




Q52

Q53

Q53

055
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SECTION &4: POST-TRIAL INFCAMATION
Tick thz apporonriata hayw

Did you continue using SCIENCE 3/i3 directly
after the twiais ended?

YES WO

1 0

Please give details in the spece below as why you either contiaued or not
with SCIEZNCE 5/13 after the trials,

0 006 0000060 0005000V IDPTCDEOIPP LIV ICEOIEONEOESNGSTSEIOEEDNOELOEEENCRENOGOELIOLICOIPBOLELIOSGSEDRISGES
S 0O S8 OB 000 E IR LO D00 I PONOEPTLN SO0 OS000 8000000000080 000D OOSIPRPPOIIGY
B 80 0BOTIN PP LI CIOITIIPPECITIIINIOTPI P POOOTIPIPOGNIOCORIOEITIIOEOEIOEEOIVINOIOEITSETIOITIES

G0 O 020000 3000820020080 00 0800083020608 0008003000800000080060000000000000808000s0

Answer 051 ONLY if vou TICXED U'ES to 030

How many years have you been teaching
along SCIENCE 5/13 lines since th .
trials? s--e--1--= Years

Please list in the space below the units used ia the post-trial period,
....'.Q'l..‘...l.........'........I....'I.I..'...I.ll'.’...'.l.'l......l

2 0000 0000000000800 0000020880800 090 0080000 8000000060600 08064R0M00LsCISIROGIOIBOLIOUVS

IF R RRWRNFENNNNFRNENERNENENNRENERENNNENE NIRRT N NN NN RN I NI I I A RN Y

Tick the approdriate box

Did yo: ever use your own ideas and
teach lLaese along SCIENCE 5/13 lines?

YES NO

Answer Q5 ONLY if vou TICKED YIS to 032

Plesse give details in the space below as why you used your own ideas
rather than those sugzested in the SCIENCE 5/13 units (booklets).

0 0 0GB PP O OB IPRETEOROLNOSOSLDALIEOBAEPEGEOECOIIOOIOIDNEDNSIOSBSSIIBOCOSGOILSOIGAEDNSGSOSIDLEOSERTPS
@00 009000 000000080000 0P 000000000 00000000000 006080808060)3200606808 006008000000
S 850000000 0200000800000 3800800000000 00000008 0080090000600 00009%00°00sv

0 000 0480 0080000000200 0900000000002 00A0CEEPRCILITECTCELIRNSERNEVPOIEEITIOEOINBIILIBSODS

Are you still employed at the trial school YES NO
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QUZSTIONNAINT _TO COLLERT  £OTT-TRIAL INFCISATION

04 THE SCHOOLS CoUncItL  £a9300 SCIENCE 5/13

NARME OF SCHCOL:
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SECTION 1:

Ql

Answer Q2 eonlv if vou ticked MO for 71

INFCRMATICN FROM HEADTZACHER

2

Uers you the Headtescher of this schaool fcr the
complete pericd over wnich the trials of SCIENCE

§/13 wore concucted?

Q2

Q3

4

TICK the appropr.oct

(02

[§]

Yas

Ne

If possible can you giva detalils below of the Hegadteachsr
changss which hava token zlaco in your scheol

8inze the trials bsgan,

Please complete tha table belsuy to cive datails cf anv charoes

vhich have occcu>-red in vour

cscheool

since ke trial periccg cof

-SCIEMCE 5/13 .

Have there beer chanrges
in any of the follouwlng?

TICK the apprepriate box

Yes
(If ticked
nlease giv2
details 77 ths
chanoe invclved)

No

1. Type of schosl (ie Is
the schocl still a Junior/
Mmiddle/Comprehsnsive stc
type schcol?)

2. School Catchment Area
(uhere catchment area can be
thought of in terms of ursan/
suburban/rural)

3. School Building (eg Has

the scheol moved intc a new
building ¢r had an extensicn
built?)

4, General Envircrment
directly around the schcel
(eg Changes in the numper
of trees, green areas,

new building schemes etc)




Q3 continued

Have there been ) TICK the appropriate box
changes in any of :
the following Yes (give details)| No

1 0

5. Type of intake of
children in terms of,

(a) numbers

(b) ability range

(c) the type of background
of the children (where
background may be considered
in terms of prosperous,
average or disadvantaged)

6. Ability Grouping of the children

‘ within the school (where ability
groupings may be considered in
terms of streamed/partially
streamed/mixed ability classes) '

04 (3)Did your school continué using TICK the appropriate box
SCIENCE 5/13 directly after the trials
were over ? : Yes No
1 0

(b) If you continued , how was it used (ie. as a resource, the basis
for a science course etc.).

(c) If you did not continue, why did you stop ?

Q5 (a) Is your school using SCIENCE 5/13 now ?

TICK the appropriate box

Yes No




Answer 06 — § ipclusive ONLY if vou TICKED YES to Q4

Is your school still using SCIENCE 5/13 ? TICK tha apprcpriate box
Yas No
by o

Answer Q7 ONLY if veu TICKEID NO to 85

Plesse give details in the space belcw of the main reascn(s) for stepping
work with SCIENCEZ S/13

Plgace complets the table belcw givimg cdetails about the various tsachers in
your scheel who heve been involead with SCIENCE 5/13 sincs the trials ended.

Name of forwarding address (if Length of
teacher xnown) if teacher is time over which
no langer at your schocl teacher worked

with SCIENCE S/13
after the trials
(Exoress in vears)




S

Qs Pleass list in the space bslou the SCIENCE 5/13 units (Mocklets) with which
tsachers in your school worked after the trials.

Ql0 Do you consider that SCIENCE 5/13 is a valuable projsct TICKX the eppropriate box
for uss Iin your school?

Yes No
1 0
811, Please give details in the space below as to the main reasan{s) uhy you consider

SCIENCE 5/13 a valuabls project or not for your particular school.
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SECTICN 2: INFORMATION FROM POST-TPIAL TEACHER

Q Pleass complete the table below giving details about tha SCIENCE 5/12
unit(e) (bookleﬁé» with which you werked after the trials finishad.

Namg of Unit Length of time
usad for
(Express in years)
1.
Q2 Pleass complete the table below giving details of (a) the ags-group,

(b) the ability range, and (c) the type of ability grouping, of the
classes with which you have used SCIENCE 5/13 since the triais. An
example is given for guidancs.

——

A) AGE 8 ABILITY C) TYPE OF ABILITY GROUPING OF CLA!
GROUP RANGE

TICK the appropriate box

i

]
Age at | Spread Lovestirighest a
beginning | of ages IQ tIQ o=
of school | within the{in ths'in ths =23 o~
year (avsrage) | class class 'class S i@ o .
! (Express E ofeml = = £ -
in years f Sl | =S | 2
L
’ ! and monthg - sl |2 | X8
| | U~ T3 a0 & =
Exanple 10.5 ! 9 months | 80 | 110 Ve J

- = . o amm iy wn omw o | s —




m C 7 32 P> X ™

Q3

?

Please complates the table below giving details of the typs of "working
environment" in operation during ths tsaching of SCIENCE S5/13 sincs the

trials,

An example is given for guidanca.

Details of how
the classroom is

arranged sg furniturs,

displays atg

% time
in classroom

% time

in school
building
but out-

side clasa~

room

% time
outdoors
in school
grounds

4 tima
outdoors
outside
school
grounds

Desks ars arrtanged in
groups of 4=6 facing

inwards and the
various groups ars
distributed fairly
evenly throughout
the rcom. O0Ons wall
is available for
display work and
this is gemerally
well-coversd. Ue
have a sink in one
corner of ths room,
and a library area
in anothsr cornar.

70%

10%

10%

10%




Q4

Pleasse complets the tablae balow giving details cf the pre~service training
with respect to sciance.

TICK the appropriata box(s)
Sciencs | Sclencs as Science as Sciencs as Other science No
degree main a 2-ysar a l-year training (PLEASE Sciencs
subject in | study in study in GIVE DETAILS) in
College College College initial
Course Course Course training
1 2 3 4 5 6
Sl swssicmenrassimnil
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o
Qs Pleasa complate the table bslow to indicats whether your pre-servics
trainming included work with certain science projects. An example is
given for guidance.

TICK the appropriate box(s)

Pre-servics training involvsd a considsraticn of

A) SCIENCE s/13 ' B) NUFFIELD JUNIOR 4? C) OTHER SCIENCE
SCIENCE PROJECT PROJECTS
| I (Pleasa give
details)

. |
EXAMPLE \/ | \/ . |
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Q8 Plesss complete the table below giving dotails of ths type of help received
on SCIENCE 5/13 since the trials endaed.

Did you receive TICK the appropriate If YES ploees aiuvm
help from any of Box , details in rtho soace
the following? Yeos Mo §elcu
1, SCIENCE 5/13

project team

(this includas

literature sent)
2., Llocal advisory

servico! ,
3. H M Insgectorats ’
4, Collcyo of
| Educetion

Staff.
|
5. University

Staff ‘
6, Staff within l
! your echeol
7.. Othar I

{Please aivs

dstails)

!
1 0

NOTE: 1 See page 10 for dstails
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c3 Pleass complaeto the tabla below ts indicato how useful you conaicdered the pust-

trial help received from the various sgenciss listod in Q8 to you in pour

tsaching of SCIENCE 5/13 after the trials.

(Please loave blank if no hslp recmived),

Agency giving help

TICK the appropriats box

Vary
Ussful

1

Frequantly
Usaful

2

Occasionally
Ussful

3

Not
Useful

l.

SCIENCE 5/13 project
team

2.

Local advisory servics

Je

H M Inspectorata

4.

Collegae of Education
Staff

S.

Univeraity Staff

- ——

6.

Staff within your
school

Other (Plsase qiva

datalls
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Qo If you had recasived more support after tha trisls TICK the &pprepriate bex
¢o you think that you would havs undertaken mors
o ;
work on SCIENCE 5/137 yas HO l
1 0

Answer Qll only if you TICKED YES for Q10

Q11 Plaass :complets the table bslow to indicato tha type ¢f help which you
think would have besn most usaful to you in the post-trial period.

Do you consider that thse JICK the appropriate box

following typs of help -

would have been usseful? YES i NO l DON'T
KNOUW

1. Meetings to introdice | |

naw ~ SCIENCES/13 units
{boocklats). . . l |

2, Mestings to go ovsr l
problems which might ariss
when trying our a nsw unit ]

by persons wih some expertiss

3, Visits to your classroom :
in SCIENCE 5/13 to give acvics l

4, General encouragemant

S, Other (Pleass qive detajls) I l

1 0 2

1 By "new™" Is meant units with which you are unfamiliar
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Qi2 0id you make any contacts with teachsrs in othar TICK tha appropriests box
near=by schools as Par as SCIENCE 5/13 was
concerned?
Yss No

Answer Q13 and 014 GNLY it vou TICKED YFS for 012

Qi3 Pleass give dstails of how such contacts developead
......l......'."......0...‘..‘..........l..‘!........'...l...'......'.....'..

000002000800 000000 000000080000 0000 0000000000 0000000000DPCQERCCEEIPEERIREEOROCEOECERNIGOIEEOIORTREOTETORIOTOS

Q14 Do you considsr that this contact was
useful to the teeching of SCIENCE 5/137 TICK the appropriate box

Yes No

1l g
Qis Do you consider that this contact was TICK the approprciate Sox
vseful to taaching generally?

Yeos No '

1 )
Q18 Pleasa give details in the apacs bslow as to why you undertook post-trial work
with SCIENCE 5/13 (for axamule, was it because you a) had done work, b) wers
influenced by the Head or another tsachser, c) attandsd a courss, e8tc)

00 G0 000 8000000000000 008000 Q0000006600 P 00 RCP 00RO ECGLELIEEOIEGSIOSEIEBOIIECOEDIBLBEEIEOCEREOCECESESETDPTOIIOGPPIOEOOEOEYS
G09S 0000020 0C 000080080060 080 0000000000000 00003 080000008000 80 060006060060 ¢800000c0000r00s0 0
09 600000000 CE 0000000 CPECECECECEOIEOETCEONRGESIEEOERLIOERPRSIIBLEPOROOCP ORI OG0 0000000000000 0000v000

.....'...."QIO.'.'...0'.."'..0.C......Ql....C............"'........a.-..l0..'..

7 Are you =£i1ll undertaking work with SCIENCE 5/137 TICK the appropriata box

Ysas Mo

Answer 018 ONLY 4f youTICKED NQ to Q17

Q1s Pleass give details in the space belcow as to why you are no longer tsaching SZIENCE

.....0‘0......'..‘.........'.Q....'...............l..O.......QQC....O..'.....O'

.............................'.Q.'.'.'..C".....Q.......O'...'.Q....l.l........

00860060008 000000080000800 000000000000 000000000000 000000000000000088080000 0000000

.0......‘...
..Q...‘....C..'..‘...........‘..0..0.l"..l....'0...‘0.0"......00'
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Q18 Plesga complats ths table t3low giving datails of the typs of tine-table you
followed when teaching SCIEZNCE S/13 in the post-trial perioc.

TICK ths sppropriats box
Typs of time-tabls followed
a) Fully b) Block of time c) Short Set | d) Other (Plaase
Integrated for subject arses Pariodas nive dotalls)
1 2 3 4
|
Q20 Plsa=e completa the table below giving detalls of the TEACHING MZTHOCD you ussy

in ti.s post-trial pariod for a) activitlies concerned with SCIERCE §/13 and b)
teact.ing gsenasrally.

TICK the appropriate box(s)

A) Teaching Mathod 8) Tsaching Mehtod

for SCIENCE 5/13 genarally
Active ‘ Teecher IFormal Active ' Tsacher ' Formsl
Discovery | Dirscted |Method Diacovaery | Dirocted y Method
Methods Bctivities Methed Activitiss '

; | l |
I ! |

. e — . e ——— — ——




q21

Q22

Q23

Q24

Q2s

1?7

0id you find that your tesaching moethod with
regard to sclence bosed sctivities changed

at all after tseching SCIENCE &/15 in the TICX the appropriats box
pest-trial pariod?

Yos No

Answar 022 DMLY 42 vouy TICKED YES *o Q21

Please give detalls Iin the soece beslow as to how your taaching mathod with
regsrd to science bassd ectivitics did changs.

GO PG OO P POR P 0CE G000 0 0000000000060 0 9000000000000 0600060000000000600600FCOCGROIGSIIOES
GO G600 8800002000 ¢ 000000 OCPBOECOORCECEECOICOROICPIIRPIRCSROEEONINIDNSEOEPROOIEOGEDNOLEBEDBOLOOIBNINIEIIESIROIOOBDOOOIEPROIES
............'................'.........0....'...O.....'.'.".l'...:'..‘...".

00 0000000000000 0800 00000000 0000000000000000R800000000008000000006000000scscscocoy

Nd you find that yourtsaching method with

cugard to teaching generally changed st all

after teaching SCIENCE 5/13 in the post-

trial period? JICX the sppropriate box

Yoo No

Answer 024 CONLY {f vou TICKED YES ¢p 023

Please gilve cdetails in the space below as to how your tseching mathod generslly
changed.

G000 0800000000000 0000000 0000000000000 0006000000008 8000000000000 0008060000000000c00
000 00000000 0 0C 0000000000000 0000008000060 0¢08000000 8000060008000 0000 2000000008 ¢0
0000000000500 0006000600008 06006 0060000000880 000C6060000 00006000000 000630000000000000c0s000

000 0000060060000 00000000080 0006000060000000000000 06000 ¢80 9000000000000 0080000000000s800c

Considaring an aversge week, what % of all teaching was generally devoted
to work on SCIENCE §/137 (If tha ¥ variod fromunit to unit plecse glive
details),

0000000000000 000 00000000 0¢0 0000000008000 0608 0000000080000 0000060000080000808008000000090
002 0600000800000 000600000 0000000000600606006000 0000060006000 0606000000020000000000000000¢800
0000060060080 0006000000060 000000000000 000000000000800600000000060006000000000000000000sr00
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Q25 0id you Pind that ss work with SCIZNCE 5/13 prograssed during the
poat-trial paciod, the % of time allozatsd to SCIENCE 5/13 incressed
or decreasad cr remainrsd constant? (If the angwer varias sccording to the
unit used plsasa give dstzils whara possibla).

COP B G000 0000 0C 000000000000 00008000 0000080800000 008000000090 020008 800COCRIRIOIIONIOGIOETYN
G0 0000800600080 0 000808000608 00600060000600060000 0000000000000 0000600000000 0esoPETS
P0G 00000000000 ¢ P20 S00O00 0000000000000 0000600000 000000060060 0060000600009%CEROOOeOSN

GO D0 OO0 00000000 0085000000000 0 0060000000 0600000080P000000¢ePs00000000008000cet80

Q27 Considering an averege week, what ® of scisrce tseught was gsnarally devcted ta
work on SCIENCE 5/137 (If the answor varies sccording to the urit used, pleass

give detalls),

P00 0000 P00 0000006000000 000000 0080080000000 0000008000 0000000000800 000060000080600BOGTPIGDS
0000006 .000000060009 0000000080000 000000000000 00000 0000000600000 000 0000000000000
GO O PP P0 0000006000000 0000 0000800000000 000000000000 0000600000 0060080000000ss00000

PO OO 0000 000D S8 000 0080600800000 00 000000060 00060060080600 0000 0000000060800 0000 0000000

Q28 0id you find that ae you became more familiar with SCISNCE 5/13 the emount
of preparation tima decreesed or increassd or remalned constant? (I the
snswor variss according to the unit used, pleass give details),

00060000 080600008 008G CBCO0G0CEC¢E0QCQO00EINIDNINICGIEIPOTIEOGEOIPIOIOPOITOOTETOTICOOS L I B BN AN BN LK B B B L BE B B A ]
G OOT OGO B 0000880 CR 200 0vt 8¢ 600 000000 ¢ v 0000000 0003008 1010 93060882008 0e¢004+%¢) 200

Q0 00O 0L 00O P 00005800 0CO0BELLNORSCRERSESCC0 00000060000 00000800008000000600000000

00 00 00 8000000000500 00 0000000000080 0 0000000800000 0800000609060000808000b000n0s00

Q2% Pierss complete the followinn arid to indicats if veou wither did or did rot
bscome more confident in certain ssrcects as vou taucht SCIENCE 2/13 in tha
post=-trial cericd,

ICK the sppropriate box

Becama 0id not ingcresse Becams
more or dacrsase in lss8s
confident cenfidencs confidant

2 1 ' 0

11, To
bring
acience
into ny

o Tk

2. To
usea
"gbjectives'
in aclance-
basgd
teaching

3. To
use

"objsctives
generally




Q30

Q31

Q32
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Pleasns completa the fllswina arid to indicate if vou found "taschina by

obiegtivas! u=97ful for a) tascning scianca basad echivitios and b) teacning

qganarally in tha prat-tsia)

seziad,

TICK the arpropriate box

usaeful

found objectives

"0id not find ocbjectivas
usaful

a) For tsach—
ing sclancse-
based ’
activitias

b) Foar
teacring
generally

In the spacse below plusse glus rsasons fdr ths usa or nonwuse of objactivee,

Reasons for uss
of ocbjectives

Reascns for non-uas
of cblectives

Did you try out your own ldaas for topics along
SCIENCE 5/13 lines in the post=trial period?

TICK the appropriata box

Yas No

1



r2
o

ok ‘Plnase giva detalis {n tha azace below az to wvhv you did ce did nat
ue your oun {dece for tonics alzng SCIZNCE 5/13 linas.

w

.'O0...0..0‘..0...'0C.l.lto.".l.l...l.0‘.0.(0.....".OOQ\'.NOOGQCI.&';‘
OO0 OGO CES PO ERRNOBICOP SRV 020000000000 0000020000000000C0CCRQCRRECETOCBOITDIPOODS
002000000000 00 040000009000 0C800000 00900000008 00000800000 0000000000000

G0 00 4000900400000 0000083000000 0000800000060 000000060000020080900060060000¢0

Ancuar 234 ONLY 4P you TICHED VES for 032

Q34 Picgao give dztsils in the swpace below of ths typo of toplics covsrsc,
."’..'..‘..'...................'.....'....403000.......'..000000.....
0008 0608800006000 R0603 8006000000080 0080000 BECICESGSIBIOICPEGEOEBIOEITOTITOITOIOIOPEOEOSTOEOTOIEEOEDS
0800 Q 000800400000 9330000060000 00000000000800 00000900108 0°FTPCILISOORIONOIVTEROIOES

........!‘.....Q.....0.............‘...-‘..........'..O"....Qﬁ........



APPENDIX D : Guidelines for Interviews

Local Authority Adviser/Inspector

1. Role in relation to the trials and the post trial period

2. Views about the progress of Science 5/13 in the trial schools
during the trial period (including pre-trial preparations).

The following points were given special attention :

(a) Type of support available to trial teachers and schools
generally e.g. visits; 'courses (national and local):
meetings between schools; equipment etc

(b) Progress in the trial schools during this period

(c) Factors affecting the progress of Science 5/13 in the
trial schools during this period e.g. attitude of teachers
to the materials.

3. Views about the progress of Science 5/13 in the trial schools in
the post trial period. The following points were given special
attention

(a) Type of support available to trial teachers and schools
generally e.g. visits, courses and meetings.

(b) Progress in the trial schools during this period.

(c) Factors affecting the progress of Science 5/13 in the
trial schools in this period, including for example:

(1) local authority policy decisions;

(i1) competition fram other innovations;

(iii) constraints, e.g. restricted time available to
local authority Adviser/Inspector to concentrate
on primary science after the trials, headteacher.
and teacher attitude towards Science 5/13 and

science generally, effect of educational cuts etc.



APPENDIX D (continued)

(d) Development work connected with Science 5/13
4. Names of key personnel and institutions involved (a) during
the trials and (h) in the post trial period and details of how
these linked together. (Much of this should appear in sections

1l and 2 earlier).

5. Location of documentary evidence and permission to examine

relevant documents.

Other key personnel

Other key personnel included College of Education staff, staff at
specialist centres such as the Maths and Science Centre in area 2
and the Science Centres in area 4. teachers' cantre wardens,

H M Inspectorate and area representatives (they acted as a link
between the local education authority and the central Science 5/13
team and on occasions were the local authority Adviser /Inspector
responsible for Science 5/13, but on other occasions they were a
headteacher in one of the trial schools). The guidelines described
earlier for the local authority Adviser/Inspector interviews were used
as a basic outline for interviews with other key pernonnel but
because their role in the support system had often been more specific
(for example staff at the specialist centres dealt essentially with
courses for teachers) same sections of the guidelines were more

relevant than others.



