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Authors' Foreword vit
AUTHORS’ FOREWORD

The project repcrted In this publication was concewved at a meeting of the
Council of the Cumcuium Development Centre (CDC) in 1976 The interest of the
then Director (Professor Malcolm Skilbeck) and the CDC Council was in research
into and the documentation of alternative approaches to the development,
mplementatica and evaluation of curricula and curmculum materials The
particuldr curmculum which was the focus of this study I1s the Australiar Science
Education Project (ASEP). which 1s educationally significant because it pionsered
large-scale State-Commonwealth cooperation In education and was the first
cumculum venture to nvolve the six diverse State systems of 2ducation

At that tme, as at the present, there was growing interest in the devolution of
control for curriculum decision-making, with several States and the Australian
~apital Temtory (ACT) opting for school-based curnculum decision-making
(SBCD)

Meanwhile, CDC had accepted responsibiities for the dissemination of the
curnculum materials produced by ASZP and had sponsored the Social
Education Materals Project (SEMP) Concurrently, CDC was taking a leading role
in supporting SBCD nitiatives

ASEP, SEMP and SBCD represent three alternative sets of curnculum
proccsses. ASEP was perceved as a “curmiculum project”, a centralised
curriculum intiative with national funding and headquarters SEMP had been
established with teams operating in each State, thus representing a partially
decentralised project The introduction of SBCD meant that the locus of power
and control for “ecis.ons about curriculum had been passed tc the school and its
community. As with so many educational 1ssues, there were seen to be both
some advantages and some disadvantages in locating decision-making power it
each of the national, state and school levels.

This book nvolves a revisiting of the curriculum processes which were
employed by ASEP and therefote 1s about one plan for producing high quality
curncuium materials within a tightly controlled budget By providing this
retrospective account of an mportant curnculum initiative, practical knowledge
about the curniculum field 1s made readily available In particular, questions of the
efficency and effectiveness of ASEP prucesses and matenals are explored The
book reflects upon some of the hopes and the reaities of the large ASEP
community. It contains many important lessons for those interested in curnculum
at all levels (classroom, school, systemic and national) and provides valuable
advice for both policy-makers and practitioners.

DAVID COHEN and BARRY FRASER

ERIC &
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viii Processes of Curriculum

FOREWORD BY JANE BUTLER KAHLE

The book which you are about to read details the strengths and weaknesses of
a particular curnculum effort, the Australian Science Education Project (ASEP) In
addition, it delineates a general approach for curnculum devetcpment which 1s both
realistic anc pragmatic because the authors (both curriculum experts) have
descnbed the promises and pitfalls which can befall any large curriculum project.

In 1its description of the Australian Science Education Project, the beook places
that project in its tistarical context, stating that:

The establishment of ASEP as Australia's first nationally-supported curniculum
activity was an exciting event at an exciting time of Australa's curnculum hustory.
Polttically, it was important that ASEP could accornmodate both the centralists
and those who supported the school-based cumculum movement which had
taken root in some pockets and States. (Chapter 1)

In the late 1960s and early 1970s when ASEP was conceived and lauched,
Australians had the advantage of hindsight concerning what went either night or
wrong with earlier 'arge-scale projects in the U.K. and the U.S. as well as the
advantage of foresight concerning the needs which were not met by other national
science curnculum efforts. For example, U.S. projects such as Biological Sciences
Curnculum Study (BSCS), Chemical Study (Chem Study) and Physical Science
Study Course (PSSC) all were oriented towards educating future scientists and
engineers Each produced rigorous textbooks and ancillary materals with high
reading fevels and with abstract concentual orientations suttable for fully formal
thinkers. However, each project used a team approach for curriculm development
and each was comniitted to “hands-on” activities as well as the iInclusion of process
skills ASEP incorporated the latter three aspects, which were strengths, while
avoiding the restrictive and elitist nature of the curriculum materials themselves.
That is, ASEP was committed to developing science curriculum materals suttable
for all chiidren, written at the appropriate cognitive level and readable at the
appropriate yrade level. Indeed, its Guidelines Conference reported two
orientations: (1) to treat science as an integrated study, and (2) to follow an enquiry
approach and develop competency in scientific enquiry (Chapter 4).

Although the book is valuable for its analysis of the reasons for the successes and
failures of ASEP, it contributes most by its detaled synthesis and description of the
curriculum process. For example, how Is a national team put together, what
enables some writing teams to work together effectively, why 1s formative
evaluation valuable and how does one incorporate the results of field trials into the
final product? These and many more questions are answered by the authors.
Overall the book provides the reader with both a theoretical context and a
pragmatic model for curnicutum development.
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Today, when many countries are seeking ways to educate both: a scientifically
Iterate public and a technologically able work force, Cohen and Fraser have
provided the insights needed for effective, efiicient curmncutum work In science

JANE BUTLER KAHLE
Dean of Education, University of Northern Colorado
Chairperson, Biological Science Curricuium Study
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Cumculum Responsibilities 1

CHAPTER 1

CURRICULUM RESPONSIBILITIES IN AUSTRALIA

This introductory chapter 1s one o 3everal which provide some background
context for the present study of ASEP's curnculum development and evaluation
processes. In particular, this chapter describes how the differing amounts of
centrakised curniculum control and school-based cunculum decision-making i
the vanous Australan States gave rise to a decision that ASEP matenals would be
flexible and permit adoption, rejection or adaptaiion in each State

CENTRALISATION AS BASIS OF
CURRICULUM CHANGE IN AUSTRALIA

Upon Federation in 1901, the Australan Constitution reserved for the States
those powers not specificaly delegated to the Commcnwealth One of those
powers was education. For a vanety of reasons (ncluding historical, economic,
geogiaphic and educational philosophy reasons), responsibility to provide free
and unwersal ecucation for all chidren of school age remained with the State
Governments Earier, eacn colony had established a centralised Education
Department, responsibls through the Minister for Education to parhament for
government schools in the State. It was believed that this form of educational
administraton would assist in providing equalty of opportunity and access to
education for all Australan childreri and in ensuring that local needs were ketter
met.

The expansion of enroiments in government schools (c.f., Table 1) was
parallelled by a growth in the central administration in each State and Terntory
needed to provide for the schools.

TABLE1: Enrolments in Australian Government Schools
(Primary and Secondary), 1910-1980

Year Enrolment
1911 584,000
1912 735,000
1930 922,000
1940 864,000
1950 973,000
1960 1,612,000
1970 2,081.000
1980 2,318,000

]
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2 Processes of Curriculum

The centralised Education Departments were intended to provide uniformly
good buildings and teachers, to develop cumcula and to ensure that these
curnicula were implemented effectiveh throughout the State. At the same time,
public pressures existed which demanded evidence that “standards were being
maintained” Historically, inspectorial systems and external examinations were
system responses to providing such evidence

The expansion of enrolments and of educational provisions resulted in
unwieldiness and stresses within the centraiised systems These had implications
for the development, impleme tation and evaluation of curncula. Also, a number
of other changes were emerging which ..ad curniculum implications These
included:

® longer and better qualty teacher - Jucation programs, with consequent greater
recognition of the professional qualities of teachers;

® expression Ly teacher. of increased desire to be involved in sorme aspects of
curmculum decision-making,

® research findings ‘which consistently indicated thnt greater teacher involvement
ir 2cision-making led to greater commitment to implementing the decisions
n ade,

® ymproved opportunities for ~ostgraduate studies in educatiun, leading to a
richer reservorr of quaified tertiary educators and leaaers for the currnculum
fields;

® increased expectations for teachers to provide imore motivating learning
expenences coupled with growing compiexities of classroom managemeat of
students subjected to the television age:

® the development of ev~luation procedures and instruments which probed
bevond memonsation . jectives

Concurrently, public reactions aganst the costs of “big government' and
gr~wing employment in “the public service’ had led polticians both at
Commonwealth and State levels t~ place celings on staffs in government
departments These and other changes generated a changing mileu on the
Australian educational scene of the quarter-century from 1935 to 1980

DECENTRALISATION AND DEVOLUTION OF CURRICULUM

C e response in some States was (perhaps cuphermistically) v ferred to as
*deccatralisation” This involved the dispersal of some of the admuristrative
arrangements to newly estullished “regional offices” Decentralisaiion occurred
notably in Queensland, New South Waies (INSW) and Victora. In NSW, the first iland
theri only) region had been established at the instigation of ¢ <opie n Rivenna in
1948. A senes of recommendations from NSW Governn ent and Education

LRIC L3
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Curriculum Responsibilities 3

Department Committees subsequently led to the gradual establishment from 1951
to 1969 of 10 additional regions.

From 1969 to 1982, there were five metropolitan and six country regions in NSW,
in 1982, the number of metropolitan regions was reduced to four According to the
official NS\W Handbook.

The basic purpose of decentralization 1s summarised as

)  toenable the administrative work of the Department to be carried out with
greater efficiency and more expeditiously;

@) to facilitate the adaptation of the details of administration more closely to
the special features and needs of the diffenng regions of the State;

() to build up an active local interest n educational services. (NSW
Department of Education, 1985, p 100)

Thus, decentralisation was percewved in NSW largely as a strategy for distributing
administrative responsibiities, with relatively minor responsibilities being passed to
regions for curnculum decision-making as a consequence of the 1976 so-called
“three-tier” policy.

In Victora, three regional directorates (located in Ballarat, Bendigo and
Gippsland) were established at the start of 1972 The powers of the Regional
Directors included limited financial authonity, contracting for fuel, minor site works,
bus services, transfer of staffing within the region and the provision of some services
including the “coordination of courses and curriculum within the region”

Various forms of administrative realiocations associated with decentralisation
had a Iimited impact upon changing the patterns of curriculum decision-making in
Austraia. For both primary and secondary schools, such powers in most States
remained basically centralised. By contrast to decentralisation, devolution
involves the transfer of power from a centralised educational authority to regional
offices or schools. Thus. devolution allows educationally significant decisions
(Nuuding major curniculum polivies) to be made away from the central office Some
effects of devolution are thus to reduce the power of the cantraliised authority and
to increase opportuniies for partinipation, for sharng of decision-making
concerning policies and for generatiny cumculum diversity and choice. It is argued
that. because decisions are made closer to the students, devolution will lead to
currcula becorning more retevant to particular classroom situations.

Cnitics of devolution have argued that inequalities in educational opportunity will
result when devolution is effected because of dispanties in community expectations
and in the local availabiity of human and physical resources Some critics also
argue that insulation from central control makes decisions more amenable to
political Interference and manipulation. Then, too, the political realities in Australian
States demand that each Minister of Education accept ultimate responsibility for
what happens in schools. In answer tG a question in parliament, any Minister who

l: lC responded that “it's up to the Indwidual school/principal/teacher” rather than “my

1
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4 Processes of Curriculum

officers have advised me that In accordance with Departi. .ental policy the position
s that this school is spending x hours per week in the teaching ¢f mathematics”
surely would be nsking political suicide! The balance is indeed a delficate one as one
treads the tightrope between professional trust and devolved decision-making, on
the one hand, and ministerial responsibility with consequent checks and balances
on the other hand.

In the 1970s, there were trends in curculum decision-making towards
curnculum autonomy In all Australian States and Territones. More power was being
handed from the centralised State Departments of Education to regions and to
schools, and freedom evolved for curniculum “consumers” (teachers, parents and
even students!) to share responsibility for curriculum development Official
statements from the vanious Departments conveying curnculum autonomy have
been documented elsewhere (see, for example, Cohen, 1972). Although the
pendulum of devolution has swung to-and-fro in severa! Australian States during
the past 10 to 15 years, the situation has differed substantially from Siate to State
and, indeed, often even from year to year within particular States Such vacillations
have occurred, for example, aven as a response when the incumbent as Director-
General of Education within a State has changed For the purposes of reviewing the
intiation of a major national curnculum project. it is important to be aware of this
almost turbulent set of contexts arcund the States of Austraha during the late 1960s
and early 1970s. It was into such contexts that the Australian Science Education
Project {ASEP) was to be launched

IMPLICATIONS OF CURRICULUM ORGANISATION FOR ASEP

It was in 1968, early in this penod of curnculum fermentation, that the decision
was made to provide funding for the Australian Science Education Project (ASEP).
In several States, there was an acceleration and escalation of support for curniculum
autonomy and school-based initiatives So, it could be anticipated that there would
have been a negative reaction to ASEP If its matenals were perceived in any sense
either as imposing constraints upon school-based decision making or as usurping
the curriculum prerogatives of the States

Hence, from the outset, ASEP had to be seen as involving flexible and modular
matenals which were avalable for selection, or rejection, and adaptable to the
vanety of cumculum patterns between and within Australia's States and Territories.

This foregong clmate gave nse to the formulation by the curnculum
representatives of the participating States of three principies upon which the work
of ASEP was to be based. These were'

(1) The Project must produce a range of instructional matenals sufficient
in quantity to satisfy a major portion of the requirements for courses in
secondary school science from Grades 7 to 10.

(2) The Project must take account of the similanties and differences in the present
and projected pattern of science education in &l States from Grades 7 to 10.

RIS 15
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Department Committees subsequently «e'1 to the gradual establishment from 1951
to 1969 of 10 additional regions

From 1969to 1982, there were ve metropohtan and six country regions in NSW
in 1982, the number uf metropolitan regions was reduced to four According to the
official NSW Handbook.

The basic purpose of decentralization 1s summarised as:

() toenable the administrauve work of the Department to be carned out with
greater efficiency and more expeditiously;

() to faciltate the adaptation of the details of admirustration more closely to
the special features and needs of the diffenng regions of the State;

(w) to buid up an actve local interest n educational services (NSW
Department of Education, 1985. p 100)

Thus, decentralisation was L.arceived inNSW largety as a strategy for distributing
administrative responsibilities, with relatively miror responsibilities being passed to
regions for curncuum decision-making as a consequence of the 1976 so-called
“three-tier” policy.

In Victona, three regional directorates (located n Ballarat, Bendigo and
Gippsland) were established at the start of 1972 The powers of the Regional
Directors included iimited financial authority, contracting for fuel. minor site works,
bus services. transfer of staffing withinthe region and the provision of some services
including the “coordination of courses and curriculum within the region”,

Varous forms of administrative reallocations asscciated with decentralisation
had a imited impact upon changing the patterns of curricuium decision-making in
Australia For both pnmary and secondary schools. such powers in most States
remained basically cer. dised By contrast to decentralisation, devolution
involves the transfer of power frum a centralised educational authonty to regional
offices or schools. Thus. devolution allows educationally significant decisions
(ncluding major currculum policies) to be made away from the central office. Some
efiects of devolution are thus to reduce the power of the centralised authority and
to ncrease opportunties for participation, for sharing of decision-making
concerning policies and for generating curnculum diversity and choice Itis argued
that. because cecisions are made closer to the students, devolution will lead to
curricula becoming mose relevant to particular classroom situations

Cnitics of devolution have argued that inequalities in educatior ' opportunity will
result when devolution s effected because of disparities in community expectations
and In the local availabiity of human and physical resources Some critics also
argue that msulation from central control makes decisions more amenable to
political interference and manipulation. Then, too, the political realities in Australian
States demand that cach Minister of Education accept ultimate responsibility for
what happens in schoa's. In answer to a question in parliament, any Minister who
responded that “it's up 0 the Individual school/principal/teacher” rather than “my
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officers havs advised me that in accordance with Departmental policy the position
is that this school 1s spending x hours per week in the teaching of mathematics”
surely would be nsking political suicide! The balance 1s indeed a delicate one as one
treads the tightrope between professional trust and devolved decision-making, on
the one hand, and ministerial responsibility with conseguent checks and balances
on the other hand

In the 1970s, there were trends in cumculum decision-making towards
curriculum autonomy in alf Australian States and Termtonies More power was being
handed from the centralised State Departments of Education to regions and to
schools, and freedom evolved for curniculum “consumers” (teachers, parents and
even students!) to share responsibility for cumcuium development Official
statements from the vanous Departments conveying cumculum autonomy have
been documented elsewhere (see, for example, Cohen, 1972) Aithough the
pendulum of devolution has swung to-and-fro in several Austraiian States during
the past 10 to 15 years, the situation has differed substantially from State to State
and, indeed, often even from year to year within particular States Such vacillations
have occurred, for example, even as a response when the incumbent as Director-
General of Education within a State has changed. For the purposes of reviewing the
imitiation of a major national curnculum project, it 1s important to be aware of this
almost turbulent set of contexts around the States of Australia duning the late 1960s
and early 1970s It was Into such contexts that the Austrahian Science Education
Project (ASEP) was to be launched.

IMPLICATIONS OF CURRICULUM ORGANISATION FOR ASEP

It was in 1868, eany in this penod of curnculum fermentation, that the decision
was made to provide funding for the Australian Science Education Project (ASEP).
In several States, there was anacceleration and escalation of support for curnculum
autonomy and schooi-based initiatives. So. 1t could be anticipated that there would
have been anegative reaction to ASEP if its materials were perceived in any sense
either as Imposing constraints upon school-based decision-making or as usurping
the curriculum prerogatives of the States.

Hence, from the outset, ASEP had to be seen as involving flexible and modular
matenials which were available for selection, or rejectiun, and adaptable to the
vanety of curriculum patterns between and within Australia's States and Terntones.

This foregoing climate gave nse to the formulation by the curriculum
representatives of the participating States of three pnnciples upon which the work
of ASEP was to be based These were:

(1) The Project must produce a range of instructional matenals sufficient
in quantty to satsfy a major portion of the requirements for courses in
secondary school science rrom Grades 7 to 10.

(2) The Project must take account of the similantties and differences in the present
and projected pattern of science education in all States from Grades 7 to 10.
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(3) None of the States will prescribe the matenals for use in schools, or guarantee
their use, in the belief that the use of the matenals must anise from their qualtty.
Each school should be free to choose what it considers to be the most surtable
course, topic, method and approach to science (ASEP Information Brochure 1)

CONCLUSION

The establishment of ASEP as Austraia’s first nationally-supported curriculum
activity was an exciting event at an exciting time of Australa's curriculum history.
Politically, it was important that ASEP could accommodate both the centralists and
those who supported the school-based curriculum movement which had taken
root In some pockets and States. The widespread educational acceptance of the
Project rested on satisfying a similarly wide spectrum of educational views.

This chapter is one of three providing background information pertinent to the
present study of ASEP's curnculum processes. Whereas Chapter 3 considers the
important distinction between curnculum processes and products, the next
chapter (Chapter 2) provides a review and examination of stages in the history and
development of ASEP.
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CHAPTER 2

A HISTORY OF THE DEVELOPMENT OF ASEP

Between the acting of a dreadful thing
And the first notion, all the intenm is
Like a phantasma or a higeous dream (Julus Caesar, 1.2)

The evolution of ASEP as the first national curnculum matenals development
project in Austraha was fundamentally the produc* of serendipity - the coalescence
of a fortuitous set of people. ideas and political crcumstances, coupled with the
pressures of educational needs, money, politics and time This is not to suggest
that the actual development of the Australian Science Education Project was either
unplanned or accidental In fact, ASEP's former Assistant Director, Dr Les Dale,
described it in this way

It was a deliberately planned interaction, taking full advantage of favourable
conaitions, a project for which a group of people worked carefully, deliberately,
and over a long period to influence polticians, obtain ntenm funding and
demonstrate the viability of the scheme (Dale, personal communication, 1972)

The documentation of how the Project was conceptualised, by whom and for
what purposes 1s the major concern of this second chapter. " 1he time was npe ,
wrote Dale (1972), “for the establishment of a project ke ASEP”. Perhaps that
npeness was fortuitous Perhaps t was nurtured by the cumulative efforts of
rzrsons who struggled to break new ground. In either case, the evolution of the
Australian Science Education Project was the outcome of a unique and peculiar set
of contnbutions of inavidual persons

The purpose of this second background chapter 1s to provide a historical
perspective on some key events prior to or In the early days of ASEP's existence.
Discussinn covers ASEP’s precursor, the Junior Secondary Science Project

This chapter and others draw upon a report developed dunng a visit to ASEP Headquarters
with une of the authors (David Cohen) by several students enrolled n a BAHonours) program
in curnculum stuuies at Macquane University n 1971 This group made an exhaustive
exploraton of ASEP files, interviewed most ASEP staff members. administered a
questionnaire and de.eloped a Jraft report which was reacted to by ASEP's Director and
Assistant Director This book also draws upon (1) a consultants' report on evaluation
procedures prepared i 1981 by Ned Baumgart. David Cohen and Michael Dunkin, (2)
Questivnnares answered by some former ASEP staff at a vonference on AGEP convened by
the Curriculum Devel oment Centre it 1977 and (3) retrospective audiotaped interviews with
tormer ASTP staff, copeuially Les Dale and Greg Ramsey (Assistant Directors), Laune Howell
and Ron Shepherd (Area Speciahists) and Sue Jarman and Darrell Fisher (Matenals
Development Officers).

LY




8 Processes of Curriculum

(USSP), the intial proposal for the establishment of ASEP and a “guidelines”
conference which served to lay some of the philosophical foundations on which the
Project was built.

THE JUNIOR SECONDARY SCIENCE PROJECT
AS PRECURSOR TO ASEP

An early phase predating the evolution of ASEP was the dissatisfaction feit by the
Science Standing Committee of the Victonan Universites and Schools
Examinations Board (VUSEB), school administrators, teachers and scientists with
the “Course of Study in Science” for junior secondary schoo! children in the State
of Victona This dissatisfaction provoked discussion among interested persons.
Some of the dialogue was reported in Labtalk, the journal of the Science Teachers
Association of Victona. The need was expressed for “a thorough revisiun of the
course” (Wilkkinson, 27 September 1967, In a letter to the then Commonwealth
Minister of Education and Science, Senator . G Gorton).

The Science Standing Commuitee of VUSEB conduted a two-day conferencein
October 1963 to discuss revising the science syliabus. The Standing Committee
invited representatives of the Catholic Science Teachers Association, the Science
Teachers Association of Victona, the Secondary Teachers Coliege, the University of
Melbourre and “interested persons from the CSIRO, from business and from

industry” (Wilkinson, 1967) This led to the establishment of a Steering Committee,
whose main recommendations were:

(1) Acourse in general science, suitable for al! pupiis Grades 7-10, should be drawn
up

(2) The aims of such a course should be ciearly set out Prior (v its formiviator
(8) That scientists in the several areas of study - roughly astronomy, yeology,

physics, chemistry and biology - should set down what was considered to be
science in those areas in the mid-twentieth century.

(4) The findings of child psychology, educational theory, testing and assessment
should be incorporated into the formulation of the course

(5) The matter of individual differences in pupils should be taken into account.

(6) A Syllabus Committee, drawn from experenced practising teachers at the levels
considered, should draw up an overall syllabus for Grades 7-10 and a detailed
syllabus for Grades 7 and 8. (Wilkinson, 1967, letter to Gorton)

Asyllabus Committee was soon established. It comprised a group of 16 teachers
and members of the Science Standing Committee, financed by the Myer
Foundation. In one full week during January 1964, this Syllabus Commuttee

Aruitoxt provided by Eic:




A History of ASEP 9

produced the outlines of a syllabus for Grades 7-10 and a fairly detalled syllabus for
Grades 7 and 8.

Wilkinson described the involvement of scientists:

Next, scientists, mainly from Melbourne and Monash Universities set down just
what they considered to be the elements of vanious branches of science in this
mid-twentieth century - not only subject matter, but general outlook, required
skills, attitudes. (Wilkinson, 1967, letter to Gorton)

These statements were passed on 10 the Science Standing Committee and, intum,
to the Syllabus Committee.

The syllabus was based on the statement of ams of the Standing Committee, on
the science enumerated by scientists and on the educational ideas that had been
prepared by teachers and other educationists

The Science Standing Committee considered that written materials of some
form, although not necessarily textbooks, were desirable to cater for the wide range
of abilities In a science class. Wilkinson (1967, letter to Gorton) stated that “some
form of individualised instruction was probably essential” Wilkinson (who was then
Deputy Chairman of the Victorian Universities and Schools Examinations Board
Science Standing Committee) intiated discussions with Dr Willam C Radford (then
Director of the Australian Council for Educational Research, ACER) with a view to
estanlishing a joint project between VUSEB and ACER. The reaction from ACER
was favourable. Members of a project group were appointed by the Science
Standing Committee to commence work in January 1966. The Education
Department of Victona seconded one teacher on afull-time basis and anotherona
haif-time basis. The Catholic Office of Education was not able at that stage to
provide a teacher on secondment Participation by independent scnool teachers

T al

was financed through a number of trusts and foundations, together with donations
from industry. Thus onginated what became known as the Junior Secondary
Science Project (JSSP). The charter of the JSSP included

(1) developing assignments for pupil use;

(2) devising suitable experments and recommending equipment, apparatus and
matenals for such expenments and activities;

(3) arranging tnals of materials in schools,
(4) evaluating the results of these trals, and where necessary

(5) rewniting and redeveloping matenals and arranging further trials and evaluating,
so that finally

(6) tested matenals could be prepared for subsequent publication (M L Turner,
1968, Proposal for Extension of the JSSP)

2
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10 Processes of Curriculum

JSSP materials were intended to develop the following objectives in pupils.

(1) an understanding of the universe as concewved by scientists,

(2) some understanding of the scope and nature of scrence,

(3} certan sklls important to science,

(4) certain attitudes relevant to science. (VUSEB, 1967, Ams of JSSP)

These objectives were stated in more specific terms. The JSSP accepted the
prnciples that the preparation of 1iearning matenals should take account of

(1) the need for all children to have some common experiences and achieve certain
common objectives;

(2) the need to provide for differences in pupis of prior experience and in varous
abilities and aptitudes both within and across units, and

(3] the need to engage pupils actively in the instructional-learning process and
ways, for ilustration, of observing, performing expenments, recording results,
drawing conclusions and making interpretations. (Tumer, 1968, Proposal for
Extension of the JSSP)*

The JSSP also decided that the learning materials should be subjected to
classroom tnals and evaliated by both project staff and practising classroom
science teachers (M. L. Turner, 1968). By 1967, the JSSP had developed
considerable matenials but was experiencing the constrant of limited funding and
facihties to develop materials of the range and standard felt desirable

Following the opening by him of the Science Equipment Exhibition at the
Exhibtion Buildings in Melbourne in 1967, the then-Senator J. G Gorton,
Commonwealth Minister for Education and Science, was approached informally by
Wilkinson {in the presence of Cohen) concernng the willingness of the
Commonwealth Government to provide assist nce to the JSSP The Minister in
reply nformally stated that he considered that such a request would recewve
favourable support provided that two or more States made a joint approach

Meanwhile, the Directors-General of Education in the States of Tasmania and
South Australia had expressed an interest in the JSSP. The Director of ACER wrote
1o the Directors-General ¢f the Departments of Education of Victoria, Tasmania and
South Australia (July 24, 1967) “asking if they would approve a joint approach  to
the Commonweaith Government, asking 1t to support the continued development

* OrMervyn L. Turner recently had completed postgraduate studies at Stanford Unwersity in
Q ot science education and returned as Assistant-to-the-Director of ACER
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and more extensive trial of the JSSP” (Wilkinson, 1967) All three States replied and
accepted the idea of ameeting to prepare a joint approach:

The degree of enthusiasm for the current materals and the suggestions made
about where they can must effectively be used differ from state to state. but all
three have agreed that they would participate in improving the matenials. and in
using them. (Wilkinson, 1956, letter to Gorton)

A letter was then written to Senator J G. Gorton outiining a number of reasons
for seeking Commonwealth interest and assistance in the extension in scope of the
JSSP matenals and for their use In Victora, South Australia and Tasmania The
need for coordination of efforts in the preparation of educational matenals in the
vanous States of Australia was emphasised Difficulties were expressed concerning
the inadequacies of staffing, finance and faciities avalable to JSSP It was
advocated that ennchment materniais should be developed and that JSSP “could be
expanded as a major educational development in Australia” JSSP basically had
compnsed a set of ams and content areas based on the perceived needs of junior
secondery school students in the State of Victona Written on behalf of VUSEB,
ACER and the Directors-General of Education of three States, the proposal sought
support for the extension of the JSSP.

By the end of 1967, the JSSP had developed nine units of learning matenals for
Year 7 Science. These materials had undergone two trials in schools, had been
revised subseqguently and were to be producea commercially by the Australian
publishers, F W Cheshire Pty Ltd of Melbourne In addition, nine units of science
learning matenials were being developed for Year 8 Of these, four had undergone
trial but none had been revised for second tnal. JSSP had stated that it would be
unable to prepare materals for Years 2 and 10 unless further funding became
available.

THE ASEP PROPOSAL

Following the conference in Melbourne iIn November 1967 of representatives of
ACER, VUSEB and Departments of Education from Victona, South Australia, NSW
and Tasmania, a proposal was prepared early n 1968 by ACER (written by
Dr M L Tumner) seeking support for an expanded JSSP for $1.3 milion for the
perod 1968-1972. This was the only official approach to the Commonwealth
Government. The major purpose of the proposal was for the development of
instructional matenals in science, for use by pupils and teachers in the junior
secondary levels (Grades 7-10) In schools of South Australia, Tasmania and
Victoria. The proposal argued that

While nine urnits appear to represent a reasonable provision as the number of
urits which could be profitabiy used at Victonan Grade 7 level, the JSSSP has not
had the 1esources to extend each unit to cater for school, class, and pupil
differences - for example, by way of well-worked out “research” and other
enrchment activities, a senes of audio-visual aids, or a series of small
authoritative and interesting reference booklets for pupils As many man-hours
of development work would be necessary for these additional materals as has
been given to the minimum provision in the existing nine units

]
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12 Processes of Curriculum

The proposa! stipulated that the existing JSSP project should not prejudice
possible future expansions of the project. It was stated that the three supporting
States desired materials that:

could be used by schools to satisfy all or a mayor part of therr requirements for
such (science) matenals .. up to and ncluding Grade 10.

The principle was also expressed that with

adequate support such a project could develop learning matenals for pupis,
manuals for teacher use, and complementary matenals, equipment and aids
which would attract teachers to use them by ther qualty and demonstrated
effectiveness.

This principle was clanfied (c f, Howard, interview, 1972) to mean that there would
be no prescription of the project materiais for use in schools This imphed also no
guarantee of their use, but rather adoption on the basis of ther intrinsic quaiity.

The proposal recommended that there should be

(@ a basic provision, equivalent to what could reasonably be attempted in
approximately 600 class periods of 40 minutes each, and

{b) additional provision of about 300 such periods

On that basis, it would be necessary to strengthen and expand considerably the
JSSP staff. Further, it waz ~onsidered riecessary:

to promote skills and competencies i1 pupis through a sequential learning
process in which they could master concepts of considerable depth and
complexity.

To achieve this objective “through effective schemes for integrating the separate
units”, competent writers would be required, with adequate time at their disposali.

They will need highly competent direction from within the project, and
consultants expert in science and.or education must be avaiable to them.

It was estimated i the Proposal that an expanded project would need to produce
or redevelop “almost ten times as much effective learning materials in three ye ars
as the existing projact has produced in two years with a staff equivalent to about
four full-time workers”

Q Y
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It was proposed that a professional staff for the expanded project should be
approximately 25 full-time equivalents. The following project staffing structure was
suggested in 1968

Director (1)
Assistant Director Development (1)

Area Specialists In biology, physics, chemustry, and astronomy and

geology (4)
Writers (12)
Assistant Director Services )
Research and evaluation specialists (1)
Teacher Liaison Officer ()
Test constructors (4]

Further detalled proposals were submitted concerning other positions for both
professional and support staff and how they should be filled This included
suggestions for external consultants and test item wniters.

A resticted (four-year) tmetable was supported by representatives of the three
States. This Included proposals for unit development, tnals, revision and
publication. Three alternatives were presented

(1) A substantially reduced project. financed by royalties, could maintain regular
revision and further supplementation of JSSP materials; ot

(2) a new and different approach to junior secondary science education could be
applied by another project or a reorganised JSSP; or

(3) the project's staff and organisation couid be regarded as the means of inttiating a
National Curriculum Centre (or Institute) to unaertake curricuium development
In science, or, more widely, in the many school subjects.

It 1s fascinating to reflect in retrospect « n the third proposal as foreshadowing the
possibilty that the project could become the precursor for national curnculum
intiatives. Maybe the suggestion was a form of pulitical enticement, but it could
have been a genuine belief in the desirabiity and practicability of nation. . urnculum
projects.

The estimated cost of the project was $1 3 millon. This was based upon the
project running at full strength foi three years, with aninitial recruitment stage during

Ny
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the latter part of 1968 and a “"run-down” penod of six months after 1972. The
estimated annual co~* were as follows*

1 Director 10,000
2 Assistant Directors 18,000
7 area specialists 56,000
11 writers 60,000
6 writers 30,000
25 clerks/etc. 50,000
superannuation & payroll tax 20,000
accommodaticn 60,000
hardware 30,000
software 30,0CC
consultants 10,000
$374,000

The total costs were estimated to be
Syearsat $374,000 1,122,000
“Talling off” costs 178,000
$1,300,000

The proposal was for the project to remain under the administration of the ACER,
with a coordinating Gouncil including representatives of ACER, Directors-General
of Education, representatives of curriculum authonties, science teachers and
scientists A separate accounting organisation and a personnel structure were to be
established. The Director of the project was to be responsible immediately to the
Director of the ACER or his deputy.

In some ways, the 1968 proposal to the Commonwealth Government was a
detailed document Its specific tions were determined according to the
experiences of the existing JSSP, as there was no other precedent within Australa
to act as a model It imposed constraints with regard to time, finance, managenal
structure and the number and qualfications of project personne.

A meeting was convened in November 1968 to conster the ACER pronosal. in
atiendance were:

H K Coughlan (Meeting Charman) and K L Jennings {Commonwealth
Department of Education & Science)

R. A. Feed (victonan Education Department)

A O McPherson (South Australian Education Department)

J. G. Scott (Tasmanian Education Department)

Drs W. C. Radford and M Turner (ACER)

L G.Dale (JSSP)

R H. Wilkinson (University of Melbourne).

Those people considered that “the estimates in the submission of the cost of the

project and the time needed to carry it out were the most realistic that it was
Q  oleto make atpresent”.




+

ERIC

Aruitoxt provided by Eic:

o

AHistory of ASEP 15

it was understood that the States were required to provide the equivalent of
$90,000 per annum. Mr Reed said that Victona would be responsible for $60,000
of that amount and that the other two States would provide $30,000

At the meeting, it was agreec o establish a management body called the “JSSP
Committee of Management”, consisting of one representative of each of the three
State Ministers, of the Commonwealth Minis.  and of the ACER, with the Project
Director as executive officer. Ther tunction was to act "as a representative of the
Governiments associated with the project, considering such policy questions as
expenditure of funds, staffing, and publication of materials” The establishment of a
centrai advisory committee (to advise the Project staff on professional matters) and
advisory committees in each State were recommended.

The meeting was Informed that “the Commonwealth Minister was wnting to the
New South Wales, Queensland and Western Australian Ministers of Education to
invite ther particpation in the project. The meeting participants noted that, should
any of these States agree to contribute to the project, there might not necessanly
be a concomitant reduction In the contnibution to be made by the three States
partcipating at present because the inclusion of another State and the need to take
that State's particular needs nto consideration might increase the cost of the
project” (Minutes of Meeting). Western Australiadecided to contnbuteto the project
and New South Wales and Queensland sent observers.

A further meeting convened by the Commonwealth for June 1969 was attended
by

P. Anderson (Comm.onwealth Department of Education & Science)
K. Carey (New South Wales Department of Education)

Ford (Victorian Department of Education)

O McPherson (South Australian Department of Education)

r W. C. Radford (ACER)

G. Robins (Queensland Department of Education)

J. G Scott (Tasmaniar Department of Education)

DrR. L Vickery {Western Australian Department of Education)

A.
H
J.
A
D

Mr McPherson was appointed Chairman ror a pericd of 12 months With the
addition of the Project Director (Mr. H. O. Howard) at a meeting in September 1969,
this became the Committee of Management responsible for management and
administration and with responsibility to governments for ficient control of the
Project. including control of expenditure of funds A proposed Professional
Committee was to act as an advisory but not a controling body With Mr
McPherson ill, Mr Ford was elected as deputy-charrman

it was decided that the Director and staff of the expanded Project would not be
tound by wliat had been produced by the existing JSSP and that the matenals to
be produced could represent « new or different approach The central objective of
the Project was the producticn of a consistent set of materials suitable for use
through Years 7 to 10.

\V¥

b
S




N
11
s

16 Processes of Curriculum

Although it was confirmed that the Dire¢tor and staff of the Project were regarded
as part of the staff of the ACER for the duration of the Project, tius was not followed
later. ACER accommodation was assured until the eng of 1969 only and was suited
for a small staff. An offer by the Education Department of Victoria for the use of
“Glenbervie” (an ola mansion in Toorak) was to be considered (depending upon the
rental) as the Project location after 1969.

Representation between the States In senior appointments was considered
desirable. The pnnciple that strengths in some positions could make up for
deficiencies in others was accepted The meeting considered that too many
appointees from one State could lead to a iimitation of ideas. No doubt this also
reflected a concem for the acceptability polttically of Project matenials shouid any
one State be perceived as dominant

Two Assistant Directors were appointed following interviews held in July 1969, L.
G. Dale had been selected as Assistant Director (Development) and Dr G. A.
Ramsey was offered the position of Assistant Director (Evaluation and Services).*

New South Wales and Queensland decided to participate in the Project.
Mr Carey announced the commitment of $34,320 by New South Wales. The
establishment and roles of a Central Advisory Committee and of State Advisory
Committees (SACs) were considered. The composition of a Central Advisory
Committee was one of each of the following:

educational psychologist;

specialist In science education,

sociologist;

professional scientist:

representative from each of six SACs, nominated by the Ministers,
representative from the ACER.

® o0 ¢ o0

This Central Advisory Committee had the power to co-opt to a maximum of 15
members It was decided further that the JSSP staff could attend without voting
power. However, this decision was not implemented.

Project Director, Howard, envisaged two stages a planning confererice to
establish broad guidelines; and “normal running” involving advice about how the
Project was conforming to the guidennes

A six-day planning conference involving no more than 30 people was planned. (At
a Project Committee of Management meeting in November 1969 this was re-titled
as the "Guidelines Conference )

* L G Dale had been Director of the JSSP and was involved m postgraduate studies, based
on Piaget’s work
Or Gregor A. Ramsey had just completed his doctoral studies at Onio State
Q rsity, based upon a chemistry curniculum project and is effects
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With the participation of all States in the Project. and on the suggestion of
Commonwealth Department representative, A P Anderson, it was decided that
contributions by the States to the JSSP should be on the same basis as therr
contributions 1o the ACER Dr Radford adwised that. if the total of State
contubutions was to be $90.000 per annum and in accordance with the existing
formula applied to ACER. then the annual shares of each would be

New South Wales $34,320 South Australia $8.040
Victona $24.840 Western Australa $6.480
Queensland $13.200 Tasmania 83,120

By this November 1969 meeting, all senior positions except that of Area
Specialist Geology ad been flled and advertisements for writers had elicited 12
enquines It was decided a. the meeting to re title the Project as the "Australian
Science Education Pioject’ Dale reported that “this was due largely to a desire to
make a fresh start. free from any constiants due to adoptiun of JSSP policy or
procedures A crucial factor influencing a name change was that publishers F W
Cheshire held an option on the publication of Grade 7 and 8 JSSP matenals Initself,
the latter was not sufficient reason for change but, had Grades 7 and 8 materia!
been extensivel changed. Cheshires could have had an unfair advantage over
other publishers” (Dale perscnal communication)

As senior Project staff considered the premises at Glenbervie suitable, ther use
as Project headguarters from April 1970 was negotiatea at a cost of $15,300 per
annum for rental and maintenance

The same meeting also was significant because of the wide-ranging discussions
about the possibie influences of State curncula upon Project materals. funding
levels and sources and about the purposes and management of the Project There
were detaled discussions concerning Progct provisions for teacher education.
Commonwealth Goveranient representative Anderson advised that “whereas it
was unlikely that func s for inservice training in respect of published materials would
be avaiable to the Project directly from the Commmonwealth, they may be avalable
to the States”

Concerning content parameters, Anderson cautioned the Project not merely to
accept existing State cumncula. Dr Radford asserted that “the outcomes of the
associations between Project staff and the Adwisory Committees, and the
outcomes of the ASEP Guidelines Conference, would ensure the production of
matenals from which vanous possible courses could be selected and followed”

On budgetary matters, the Progect submission stated that the $1.2 million
needed for the three-State Project wouid be nadeqguate for a six-State Project if the
same amount of service was to be given Project Director Howard advised that
certain costs (such as those of Committee of Management meetings and staff
travel) were greater because of six-State participation Chairman Ford stated that
“f the money would not be enough to allow the same level of service. the level cf
service would have to be adjusted ” n
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Commonwealth representative Anderson stated that it was unlkely that the
Commonwealth would agree to anincrease in funds. However, he pointedout, “the
six States were each contributing less than had been envicaged intheonginalthree-
State submission and mught be expected to meet any additional costs”. Because
skills were being developed that would benefit science education and the users of
the Project products, Tasmanian Scott suggested that the Committee should seek
supplementary funding via donations from Industry and commerce in the vicinity of
$0.25 milion Anderson considered that the Commonweaith would agree and, so,
the Project Director later asked Anderson to make preliminary enquines about the
possibility of having donations to ASEP made tax-deductible

The purposes of the Project were stated at the meeting by the Committee as.

(1) To develop instructioral maternials in science for use b y teachers and pupiis at
Grades 7-10 in Austalian schools

(@) To carry out such evaluation of current practices in a cross-section of Australian
SChools as is necessary to ensure that Project materials are tned in a vanety of
situations where the charactenstics of the school, teachers, and students have
been adequately descnbed

(3) To produce suitable evaluative and descrptive instruments designed for use
with Project matenials

{4) To develop a model of a teacher education program for the implementation of
Project materials in schools, and implement 1t in coryunction with teacher
education authonties throughout Australa, and

(5) To estabiish a specialist resource serv.ce for the developers of Project matenals,
for trial teachers in schools, and for other teachers interested in Project matenals
but who may not be using them in the trial siruation.

An outstanding prionty was accorded by all States to purpose number 1 above.

The Project staff submitted a proposal for the reorganisation of its management
structure and staffing. The new plan included 35 professional and technical staff
(contrasted to 30 under the former scheme). This increase was considered
justifiable In terms of tne service of the Project to six rather than three States Three
more Area Snecialists were proposed (one for each of Production, Services and
Teacher Education), as well as alidranan and an extra Teacher Liaison Officer. Also,
changes were proposed in titles from Test Constructors” to “Research Officers”
and from "Writers” to "Materials Development Officers”.

The Committee of Management members stressed therr desire “to ens' e that
there should not be excessive engagement of manpower for the Proec . was
decided thet the proposed reorganisation be approved, except that, uider the
Assistant Director Senvices, the number of Area Speciaiists should not be more
thanihree and that not more than one Teacher Liaison Officer should beappointed

RIC U
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The Committee considered a Project submission Proposing a modus operandi
and timetable relating to output, based on the earler submissions to the
Commonwealth:

(1) Production of onginal matenals for Grades 9 and 10 of similar quality and extent
to those already available for Grades 7 a2 8, and concurrently preduction of
additional matenals to supplerment the existing Grades 7 and 8 matenals, both
toimprove their usefulness and to provide more units to cater for different State
requirements

{(2) Production of similar supplementary matenals for Grades 9 and 10 (this could
be done at the same time as 1 above)

(3) Revision of the existing Grades 7 and 8 materials to give a consistent approach
through Grades 7-10.

There was discussion about whether the Project should continue as a revision of
Grades 7 and 8 of JSSP material or make a fresh start. Dr Radford recalled that the
submission to the Commonwealth, which had been shown to all States which
participated, had a revision of JSSP material as a basis He argued that this seemed
to be the best basis on which to plan at that stage, the alternative was to start
afresh, with a possibly Icng delay in reaching a consensus There were discussions
about whether existing materials were defunct, whether the Project should start at
Year 7, 8 or 9, and the desirability of making a decision before the Guidelines
Conference.

The Committee considered the Estimate of Expenditure for fiscal year 1969-
1970. Anderson observed that the program covered five year: but did not involve
increased funding beyond $240,000 per annum in later years. Project Director
Howard said the estimates were based upon nine morths eau. i in the first and fifth
years, with the central period of tnree whole years as the peak actvity rate. Howard
stressed that a uniform fundiny rate would result in a deficit durning the middle years
of the Prgect. Anderson said that, providing the States did similary, the
Commonwealth could provide its share at a rate sufficient to prevent the need for
an overdraft and that the Commonwealth would meet its share of salary nises.
Additional funds could be requested when current funds were exhausted.

GUIDELINES CONFERENCE

In January 1979, a significant meeting of 45 scientists and educators from
around Australia was convened at Monash University for the Guidelines Conference
for the Australian Science Education Project. The Conference was organised to.

give an opportunity for wide ranging discussion among Project Staff, Project
advisers, and a dwergent group of professionals interestec in curnculum
development. (ASEP, 1970, p. 5)

A complete summary ol the important considerations of the Guidelines
Conference and an evaluation of its effectiveness by participants has beenreported

)
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20 Processes of Curriculum

by Ramsey in ASEP (1970). This section builds from that document and examines
the role of the Guidelines Conference within the framework of the whole Project
The effectiveness of the Conference as a strategy for establishing priorities and
directions at the beginning of a curriculum develcpment project is explored. The
four aspects of the Guidetines Conference addressed below are (1) the origin and
purposes of the Conference, (2) its structure and organisation, (3) the significance
of its outcomes and (4) its general effectiveness as a planning procest .

Origin and Purposes of Guidelines Conference

There was little documentation concerning the initiation of the proposal for a
“Planning Conference” for the "expanded JSSP” (as ASEP was known in 1569).
The proposal arose from discussions within the ACER/ASEP internal Advisory
Committee of Management. A detailed outline of the proposal, including a
statement of purposes and apparent advantages, was prepared by senior Project
staff in September 1969. The proposal was accepted by the Commuttee of
Management at its meeting in September 1969. That meeting defined the general
purpose for the Conference to be "to facilitate planning of a science curnculum for
Austrahan junior secondary schools” (Committee of Management, September 6,
1969). The term “curnculum” within the above statement was defined by the
Committee to mean.

the framework of educational ideas, prnciples and assumptions developed in
conjunction with a set of broad objectiver in science education and upon which
detailed courses of study and syllabuses can be based {(Commuittes of
Management, September 26, 1969)

Interms of that definition, Dr Radford contended that the product of the planning
conference "should be atotal curnculum as a basis for Project effort”. He believed
that the proposed Planning Conference, “where differences would be made clear
ard reconciled as far as possible, would provide the starting point for later
developments” (Committee of Management, September 26, 1969).

Three broad purposes of the Conference were:

(1) to present proposals and feasible possibilities for a national science curriculum
project for Australian schools

(2) toformulate gudelnes and recommeridations to help determine the direction of
development and evaluation of a science education program for Grades 7-10

(3) toestabhsh the requiroments of the States and detarmine the roles of the States
and State bodies in the national curriculum project (Appendix B, Coemmittee ot
Management, November 21, 1969)

The Committee of Management focussed upon determining the nseds and
functions of the participating States As Carey (NSW) asserted, 'the States will want
matenals appropriate for their own use™ and "to know how to provide guidance and
exercise control over the materials being provided for them' (Committee of
h/{nnagement. September 26. 1969) Dr Vickery (WA) urged pre-planning so that
E T Casentatives could bring vigws.f-om therr States.
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Hence, Dr Radford suggested that the State Advisory Committees:

should be established almost mmediately to enable them to discuss science
education as they see it in their own States and to prepare for the national
planning conference. (Commuttee of Management, September 26, 1969)

Dr Radford also proposed that the planning conference could lead to the
establishment of the Central Advisory Committee for the Project.

The proposal for the Guidelines Conference appeared to stem from the desire to
provide materials to meet the requirements of six States each with different curncula
and administrative organisations This contrasted with approaches adopted in the
USA. For example, both the Biological Sciences Curriculum Swidy (BSCS) and the
CHEM Study Project incorporated within thewr development process “steering
committees” which met regularly throughout the life of the projects to provide basic
directions (Grobman, 1968) However, the initial directions for the Australian project
were to be established by a single national planning conference. One should not
“overlook the role of the State Advisory Comrmittees which, with the quiet d2mise
of the Central Advisory Committee, became more mportant until such time as they
were unable to cope with the flow of trial materials” (Howard, interview, 1972).

Radford proposed “that the planning conference could achieve its aim in six
days” (Committee of Management, September 26, 1969). This Guidelines
Conference was seen to have political advantages, given the State-by-State
situation within which ASEP was committed to work. The Committee of
Management considered that & national planning conterence was “essential (in
order to use) the best people avalable in Australia” (Committee of Management,
September 26, 1969) The intentions for the Guidelines Conference were to.

(1) bring together people from all Austrahan States in an atmosphere of co-
operation and with sufficient available tme and faciities to enable complete
concentration on the task,

(2) be much less expensive in ime, and probably money, than a series of one day
conferences over several months, or visits by seven staff to each State and the
holding of State meetings;

(3) faciitate the work of the Central Advisory Commuttee by providing them with a
concentrated and comprehensive exchange of views;

(4) enable the early establishment of a feeling of involvement by all States and the
development of co-operation since the emphasis will be on common principles
of science education and not on between-State differences. This should
provide a firm basis for the operation of Sta*2 Advisory Commuttees,

(5) provide the project with a firm basis for the early commencement of operation.
The project staff cannot effectively plan the matenals to be develcued to fit the
curricuium until the planning of the curriculum has been completed. (Appendix
B, Committee of Management, September 26. 1969)

-~
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22 Processes of Curriculum

Little is recorded of Committee of Management discussions concerning the
appropnateness ofa single national planning conference. Department of Education
and Science representative Anderson asked if it would be possible to gather views
in other ways thanby having an expensive conference. He was concerned that the
planning conference might focus upon the general aims of science education and
therefore notbe ofgreatvalue (Committee of Management, September 26, 1969).

With its members basically representing their State Ministers of Education, a
major concern of the Committee of Management was the need for the Guidelines
Conference to define the roles of the States inthe Project The belief was that, if tne
conference were held in January, then writing could probably begin in May, since
the Project staff would continue planning for abcdt three months before writing
began. It was believed that the Guidelines Conference would save the Project at
least four months of planning time

Structure and Organisation of Guidelines Conference

The general rationale of the Conference as expressed by the Committee of
Management implied its structure and organisation:

At the Conference, a set of proposals regarding the possible directions such a
project may take will be presented by the executive officers of the project.
Parallelling these proposals, a series of papers will be given by persons outsidle
the project, so that an alternative perspective may be considered along with the
proposals The gathered assembly will react to both papers in syndicate
sessions in the afternooon, and in ihe evening a set of guidelnes and
recommendations will ernerge to guide the executive in therr future actions.
(Minutes)

The Conieronce was therefore structured to cover the following five main topics.

(1) anoverview of Australia’s educational requirements - trends and issues,

{2) the aims and objectives of a materials development project,

(3) the possibie alternatives for materials development and the outcomes to be
expected;

(4) the possibilities and promises o, evaluation of a junior science project,

(5) the impilications of a national project to the States and the nation.

It was proposed that guidelines and recommendations should be finalised on the
final day and that a summary of the conference be provided.

The above sequence of topics shared some smilanties with the traditional
cumculum components of Taba (1962), namely

(1) sources of objectives;

(2) statement of objectives,

(3) selectionand organisation of learning experiences,
(4) evaluation procedures.
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A History of ASEP 23

Thus the Project was viewed by the executive as a curriculum development project.
Also the Project represented an attempt to apply In practice some aspects of a
theoretical mode! of the curnculum development processes.

The conference program included.

Day 1 General Survey of Trends and Issues in Australlan Education (W. C.
Radford)

Day 2 Curriculum Development in Other Places (P J Fensham)
The Purposes and Aims of ASEP (L. G. Dale)

Day 3 The Kinds of Matenal to be Developed to Foster the Aims of ASEP (G. A.
Ramsey)
Learning and Instruction (M L. Turner)

Day 4 Evaluation, Services and Teacher Education to be Provided by ASEP (G A
Ramsey)
Evaluation - Wider Perspectives (L. D. Blazely)

Day 5 The States and ASEP - Conveners of State Advisory Committees
Conference Outcomes Statement

There was a concerted effort to ensure representation from all Austrahan States
(cf, Table 2) and to achieve broad educational, scientific and community
representation at the Guidelines Conference, whilst still keeping the Conference
within manageable size lmits The intention was to have RC participants in
residence and 10 other non-residential participants.

TABLE 2: Number of Participants at Guidelines Conference by State

Western Australia

(Excluding ASEP Staff)

State Number Attending
Victora 16
New SouthWates 6
South Australia 5
Tasmania 4
Queensland 2

2

35

However, many invite 2s did not accept For example, i this non-acceptor group
were the heads of the Australian Council of Trade Uniors, the Australlan Chamber
of Menufacturers and the Victorian Police surgeon. Representativeness has been
cnticised by Ramsey because of the lack of females, of overseas project personnel,
of psycholcgy and sociology practitioners and of non-university scientists (ASEP,
1970). The place of employment of the actual participants is categorised in Table 3.
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24 Processes of Curnculum

TABLE 3: Number of Participants at Guidelines Conference by
Place of Employment

Place of Employment of Participants Number

Staff of ASEP

Professional Officers of State Education Departments
Staff of ACER

Science Teachers

Scientists atUniversities

Members of University Education Faculties
Headmasters or Deputy Headmasters

Lecturers at Teachers Colleges

Education Officer, ABC

b' N
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The input of papers by significant leaders in science education was an
educationally important aspect of the Conference. However, it seems that the
ovemiding purpose of the Guidelines Conference lay in its political importance,
especially in the sense of achieving Interstate credibiity and academic
respectability.

A summary of the Conference outcomes was reported by Ramsey in ASEP
(1970)

The stated outcomes of the Conference give a superfcial appearance (of
consensus) Many contentious issues were glossed over or concealed in the
statements which are at times value-laden, ambiguous or platitudinous . .

Too much time was spent trying to get agreement on opposite viewpoints, and
trying to reach consensus on the precise phrasing of statements at the plenary
s.-ssions. (0.39)

The discussior: summaries of the syndicate sessions largely support Ramsey's
generalisations. Concerning the arrns of the Project, for instance, one syndicate
reported that “violent disagreement occurred between some members of the
group” (Syndicate Session, Thursday). Most of the comments reported by the
syndicates concerned merely semantic issucs and, sometimes, only syntactic
rearrangements of sentences (c f, Syndicate Session, Thur~day).

Represented among the participants was an educationally interesting diversity in
philosophies of science education In opening the Guidelnes Conference,
CharinanT. J. Ford referred to the "wide and deen” ranige of taient and commented
on evaluation 1ssues:

We can only hope that because of its diverstty it does not come to uncomprising
Q@ uations nor to compromyses which produce a nebulcus charter for the

E MC ‘oject. I
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The project may never be abile to make an adequate measure of its own
success, may never be able to convince its sponsors and consumers as o
whether 1t 1s a success or not. (ASEP, 1970)

Typical of the spectrum of views reflected in the repurt of the Guidelines
Conference (ASEP, 1970) were’

We believe that education, as well as being for ving, is part of iving (Howard)

The prionties of objectives for ASEP which appear to be emerging from this
Conference have, | think, asomewhat disturbing resemblance to the Science for
Iife sorts of programmes that were common in the UK and US about 20 years
ago (Vickery)

| think that it is vital that we reach some compromise between flexibility and rigid
sequences, a compromise that will allow an acceptable freedom of choice while
at the same time allowing for the devetopment of the hierarchical and structured
development of important scientific concepts. (Vickery)

Howard (interview, 1972) considered the Guidelines Conference to be of minimal
usefulness for guiding subsequent executive decisions at ASEP, but found the
Conference acted as a sounding board for ideas being formulated

How can one evaluate the usefuiness of the Guidelines Conference as a strategy
in the developmert processes of ASEP? One measure of its significance would
appear to be the extent to which it provided a bas:s for the further work of the
Project. Ramsey (ASEP, 197G, p. 39) concluded that the outcomes document
generated by the Conference "does not, for the most part, constitute a useful basis
for action”. He did outline, however, what the outcomes were. Ramsey conaidered
that it helped to:

(1) dent:fy the problems or questions which have to be resolved.

(2) indicate how much support exists for each of the vanous known soiutions or
answers,

(3) approve initial procedures for the Executive,

(4) request that, when the Project produces answers, those be circulated for
cniticism and comment

Ramsey reported that the general arrangement consisting of presentation of
papers, followed by diecusson syndicates, then pienary sessions appears to have
reen a satisfactory procedure on the whole (ASEP, 1970, p 37) He added that the
Conference was "ovarworked” in that the program allowed "little time for informal
discussion, for perusal of reference maternal, and in particuiar for reading and
digesting the syndicate reports before the plenary sessions” Ramsey proposed
that the removal of evening sessions In such a conference would have allowed for
the additional time needed.
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Ramsey (ASEP, 1970) disputed the efficiency and usefulness of the Conference
procedure of having papers read to the gathenng and of the papers being
distributed to the audience dunig discussion He proposed instead that pagers
should have been pre-distnbuted and that a set of questions should have been
prepared by each speaker so that conference participants could indicate those they
wanted answered by the speakers.

Ramsey noted that the questions for discussion In tne syndicate sessions were
often not well-phrased and that three-hour discussions were probably one hourtoo
long. Of the plenary session, Ramsey contended that'

the argument often became diffuse and protracted, at times the sessions tended
to become dominated by a few strong personalities, later items on the agenda
often receved a hurried passage due, in part at least, to exhaustion of the
participants. (ASEP, 1970, p. 38)

Syndicate sessions were provided with a set of “headiines” developed by the
ASEP executive to guide therr discussions along directions for which guidance was
sought; these headings largely shaped the reports which were produced

It was Ramsey’s view that the Conference achieved a number of desirable
purposes:

The Conference enabled opinions to be exchanged, and it enabled ASEP staff
to obtain a feeling for this chmate of opinions, in a way that would not otherwise
have been possible The Conference served a number of useful purposes, other
than the stated ones (e g, the mutual education of the participants, and the
production of important initial contacts between guest participants and Project
personnel). State representatives met and were introduced to ASEP, and a
general feeling of commitment was engendered. (ASEP, 1970, p 39)

Thus, several unanticipated objectives were also achieved by the Guidelines
Conference In an evaluation of the Conference, Dale claimed that the first purpose
(namely, to present proposais and feasible possibiities for a national science
curriculum project for Australian schools) was achieved, and that the second
purpose (namely, to formulate guidelines and recommendations to help determine
the direction of development and evaluation of a science education program for
Grades 7-10) was partly achieved Purpose 2 was partly achieved inthat three main
proposals (from Howard, Dale and Ramsey) were accepted by default ( e., they
were not discarded and it . 5 generally agreed that they were feasible and
accaptable). Also, a third purpose (namely, to establish the requirements of the
States and determine the roles of the States and State bodies n the national
curnculum project) was partly achieved

In terms of the political and educational outcomes of the Guidelines Conterence.
the total budget of less than 85,000 (Committee of Management Minutes,
September 2€, 1969) for 40 participants for a six-day conference was a small price
to have paid

ERIC 35
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AIMS OF ASEP

Although In the 1980s one still finds substantial support for the view that
objectives play a crucial role, findings from an ERDC-funded national research
proect (“Curnculum Action Project”) raised serous doubts about the valdity of
these assumptions and the importance of statements of objectives for affecting
classroom practices as perceived by school personn.i.

Around the period (1968-72) when ASEP matenals were being developed,
however, there was an encompassing climate concerning the purported
importance of statements of ams. This was In part due to the influence ¢’ the
Taxonomy of Educational Objectives (Bloom et al , 1956) which was strongly
promoted through universities In Melbourne at that time. Curriculum thecry had
been interpreted (perhaps musinterpreted) as suggesting that statements of
objectives were

(1) prerequisites to effective curnculum development and materials development,

(2) necessarily tobe expressed inhighly specific terms, with a strong lobby pushing
for "behavioural statements” both for guidance of wnters and for evaluation
purposes.

Therefore, itis perhaps not surprising that, throughout the Ife of ASEP, staff placed
considerable emphasis upon and gave considerable time to the formulation of
statements of objectives

In this section, three levels of statement of aims and objectives are distinguished
"ams", "broad objectives” and "specific objectives” Ams are considered to relate
to the Project in general Objectives are considered to relate to particular units. The
ams of the Project denved from those enunciated by VUSEB for the JSSP to the
final statement of the ams of ASEP in the positions documents, are considered.

In the 1968 Proposal to the Commonwealth Government sesking funds for an
expanded JSSP, M L Turner attached VUSEB s (1967) Circular to Schools
which outlined the ams of the course In science for which the JSSP was
established to deveiop materials. Four aims were stated, namely, the development
of:

(1) an understanding of the universe as conceived of by scientists,
(2) some understanding of the scope and nature of science,

(3) certain skills mportant to science;

(4) certain atitudes relevant to science.

These ams were discussed and interpreted and acorresponding set of behavioural
objectives was derved The ams encompassed the cognitive, affective and
psychomotor domains, as envisaged by Bloom and colleagues (1956)

These ams were the basis upon which the expanded JSSP was proposed. By
1870, when the expanded project had changed to reflect the participation of more
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States, these aims had Deen revised. At the Guidelines Conference, ASEP Director
Howard presented arationale and revised statement of the aims, and stated.

The executive would ke to have been able to base Project activities on
established positions relating to the philosophy, aims, goals and objectives of
Australian education. This has been proved to be impracticable it 1s therefore
necessary to declare the beliefs, shared by members of the executive, which
might constitute the value judgements on which the work of the Project will be
based. (ASEP, 1970, p. 4)

Howard presented the platform of premises upon which his formulation of the
fundamental am of the Project was based That aim was stated by Howard in the
following way:

We believe the fundamental aim of the Project is to provide science-inked
expenences which help the child to develop intellectually, to grow in his
understanding of his environment, and to increase his abilty to cope with any
new environmentas anautonomous, self-directed individual. (ASEP, 1970, p. 8)

Howsard's statement varied from the VUSEB (1967) set of ams In particular, his
aims emphasised the importance of the individuality of the leamer and of the need
to relate science experiences to lite situations. It retained an emphasts upon the
individual’s “understanding of his environment” and implied a set of skills, at least
those related to adapting to new situations. However, Howard's aim had less stress

upon the affective domain.

At the Guidelines Conference, many changes to Howard's fundamental aim were
accepted The following six "headings for discussion” presented to the syndicate
members in part determined the focus of the modified ams on the importance of
the following:

(1
2
€
4
6
6

personal development of the pupils,

pupils’ immediate environment and interests,

future needs of the individual in society,

the great body of scientific knowledge and processes:
separate scientific disciplines;

the demands of higher secondary and tertiary education.

Pt A, A~ i

From the discussions of Monday and Tuesday evenings at tha Conference, a
number of statements representing “a synthesis, compromise, summary,
elaboration, or work of fiction" from the contributed papers were prepared as a first
draft of the “Aims of ASEP", namely'

(1) Science education can and should contribute to the persoral development ot
the individual in aspects of social responsibilty and by contributing to the
achievement of greater self-reliance, independence, flexibihty and creativty.
The program should embody experiences which lead towards the development
of the child as a social being.

ERIC 10
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(2) The pupl's immedate environment and interests should be important
determinants guiding the types of atenals selected and the methodology
employed. For some students and for some topics, the materials should stem
from the creation of a reluvant environment and the stimulation of new interests.

(3) The program should be concemed with prepanng students to take their place
n future sociely and to make a responsible coritnbution to it Future needs
should be met by suitable expenence of present trends and changes

(4) Sciance 1s both a structured and dynamic body of knowledge and an array of
iniellectual skills by which the information 1s obtained and interpreted. The big
ideas and the major processes of science should be basic determinants of the
content and the range of instructional procedures of the progr- m These two
dimensions are of equal impc ‘ance, but this balance between them and their
relationship to the other major aims of personal and social development and
relevance to the students’ immediate environment may change from stage to
stage and may be different for students of different abity. The final balance
should emerge from the development of the program.

(5) While the traditional disciphines do exist and represent meaningful deviations in
content, we do not believe hat the separate discipiines should be the basis of
the structure of the program. We beleve that important ideas and
methodologies are nler-disciphnary and will emerge from ar inlegrated
approach diected towards gmvng the student a unified and structured
understanding of b s environment.

(6) The requirements ofa scr. .>2 project at this level should not be determined by
the demands of hiaher education. The program should be determined by the
objectives appropi. *e to students at this level Cognisance must be taken both
of the needs of the majonty of students for who:n the course 1S terminal and of
the needs of some students for whom this course is a preparation for higher
Study

Following the acceptance of the first draft of the ams of the Project, Dale (ASEP,
1970) made a number of recommendations concerning the nature of the materials
to be developed. His recommendations had crucial implications for the clarfication
of the Project ams Dale proposed that materials should:

(1) be concemed manly with the current development of children who would not
continue with the formal study of science;

(2) relate directly to the ctild's present environment as far as possible, including its
physical, biological and social aspects,

(3) be consistent with the structure of scientific knowledge and contain aspects
devoted specffically to extension of this knowledge treating science as an
integrated subject;

(4) follow an enquiry approach and devalop competency in scientific enquiry,

£
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(5) aim at developing positive studsnt attitudes.

By these additions, Dale indicated a move towards a specification of the general
nature of the science content which chidren would be requred to learn and
ilustrated an interest in the affective domain, although the kind of attitudes to be
developed were not detaiied.

A further amendment to the ams of the Project was made by a statement
prepared by Noel Wilson (then of ACER), who suggested that science classroom
experiences should contribute to the personal and social development of the child
and, in particular, should promote:

® a balance between independence and interdependence In problem solving
situations;

® a commitment to e~quiry as ¢ne mode of operation in life situations,
¢ awilingness to adapt, to be flexibie, In new situations.
A syndicate session led to the replacement of tne first statement of the first draft of

aims by Wilson’s statement. No other major changes in the substance of the ams
was made.

The final statement of ams which emerged from the Guidelines Conference
represented a synthesis of views expi ssed durning the Conference. Subsequently,
in the second ASEP Newsletter in 1970, the ams were re-stated more succinctly

ASEP should design science experiences which would contribute to the
development of the child. Materials will help children to:

(1) Acquire skills and concepts that will encourage them to try to interpret their
physical and biological environment

(2) Initiate and pursue their own inquines while keeping a balance between their
needs and obligations as individuals and as members of a group

(3) Adapt to change
(4) Care about the consequences of scientific developments

(5) Develop creativity.

The final statement of ASEP's aims was presented in Position Document 13
(ASEP, 1970} As a currculum development project, ASEP had as its broad aim to
design science experiences which would contribute to the development of chiidren,
More specifically, the science experiences were amed at developing.

(1) Some understanding of man, his physical and biological environment, and his
1interpersona/ relationships,

ERIC o
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(2) Skills and attitudes important for scientific investigation;

(3) Some understanding of the nature, scope and himitations of scierice.

SUMMARY STATEMENT

The emergence of ASEP as a nationally funded project acceptable from State-to-
State from the intially one-State project (JSSP) was an educationally and politically
significant development in Australian education Initial associations with the
Australian Council for Educational Research (ACER) helped to submerge the
interstate nvalnes of the State Education Departments. The subsequent
representativeness of all £*ates on both the ASEP Committee of Management and
at the Gudelnes Conference reflected sensitivity to the continuing State
responsibilities for and control of matters educational The early attention given to
the aims of ASEP reflected the preoccupations of that era with statements of aims,
but aiso helped to crystailise the philosophy and directions of ASEP. If practised in
classrooms, ASEP’'s emphases upon indivdual d*“_rences, flexibiity of content
and sequence and levels of student involvement would help to refashion classroom
science teaching practices In highly desirable directions away from the traditional
didactic “chalk and talk" classroom which largely ignores individual differences and
experiential leaming

This chapter anc the previous one together provide a histoncal backdrop to the
establishment of ASEP and some of its rationale for guiding the nature and
development of ASEP units. In Chapter 3, ASEP 1s considered In terms of the
important distinction between curniculum processes and products

NOTE: Documentation for Chapter 2 1s contained within ASEP files and archives. as well as
within staff questionnaires administered by a Macquarie University team which visited ASEP
Headquarters in 1972 The former are now held by the Curnculum Development Centre,
Canberra, the latter have been placed by David Cohen in the Curnculum Resources Centre,
Macquare University
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CHAPTER 3

CURRICULUM PROCESSES AND PRODUCTS

Now thata historical perspective on the development of ASEP has been provided
in the previous two chapters, there remans only one further set of preliminary
considerations inthis chapter prior to moving on to a detailed description of ASEP's
curnculum development and evaluation processes in Chapter 4 and 5 The purpose
of this chapter 1s to draw distinctions between curriculum processes and products
and between curnculum projects and school-based curriculum decision-making
and to consider ASEP in terms of these distinctions.

As discussed InChapter 1, durng the 1960s and early 1970s, there had emerged
in Australian States a reconsideration of the ments of centralisation in curriculum
decision-making. An afternative or supplementary set of strategies for curnculum
decision-making 1s a iegionalised or school-based function. Concurrently, there
was evolving a more cnitical appraisal of what “curriculum” really meant and of tne
processes and products of curnculum activities.

Dunng the 1970s, there were growing demands In both the United Kingdom and
USA to provide evidence of the impacts resulting from the investment of substantial
funding In curnculum development actmties during the 1960s In the United
Kingdom, the Schools Council for Curnculum and Examinations commissioned an
“Impact and Take-up Project”, whilst a conference in the USA was held with the
major objective of stimulating “constructive ideas on the kinds of studies that could
best evalijate the impact the National Science Foundation has had on science
curriculum development In the United States” (Lockard, 1975, p. 2). The demands
stemmed from some disenchantment and scepticism about the longer-term
impacts of these overseas curriculum developments and from increasing demands
that educators should be held responsible for the investment of funds in projects

There was also the emerging recognition that curriculum products (such as
syllabuses, textbooks, audiovisual resources and other so-called currnculum
materials) by themselves neither could revitalise nor energise curncula, nor could
they be the source of Innovation or initiation of curnculum change This recognition
had led to new insights concerning the importance of what have been labelled as
curriculum processes.

Quite early In the history of Australia's Curnculum Development Centre (CDC),
whendesignating "Council Priorities and Guidehines” for its Tnennial Program 1977-
79, CDC expressed its interest In

studies of curnculum process (decision-making), which will entail attention to
teacning-leaining vanables, organisational facigsﬁsupport structures, etc
L
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In the same document, CDC expressed its concern

to consolidate and strengthen existing approaches whose value has been
Clearly established It is vitally interested in the assessment of exis ting practicein
o far as implications for future action may be drawn from this assessment and

it will foster the study of new paradigms and models for the cumculum
(Curnculum Development Centre, 1977, p. 8)

This interest of CDC in pursung such studies was reflected in ther
commssioning of the present ASEP Processes Study. This was seen by CDC asa
“case study of the currnicutum development processes followed by a significant
Australian project, complementing the now completec ASEP implementation and
evaluation studies, and the review of research” (CDC Project Profile No. 50, 1978).

TERMINOLOGY AND FEATURES:
“PROCESSES” AND “PROJECTS”

Betuic considering the curriculum processes used in the Australian Science
Education Project, 1t is important to delineate how the terms ‘processes” and
“projects” are being used and to describe some of the features of each.

Curriculum Processes

In general terms, in contrast to curnculum “products” (.e. what i1s produced as
a result of curnculum discussions and activities), the term currnculum ‘processes”
is concerned with the study of the decision-making procedures, the cnteria used for
making decisions and the personnel involved, as well as with the actwities,
assumptions, methods and data used (Cohen, 1973a, p. 1).

Essentially, then, the study of currnculum processes is concerned with answering
Questions relating to how and by whom curricula are developed, mplemented and
evaluated The term "processes” includes the actions of individuals and/or the
interactions which occur betweenmembers of a group, including those used during
Its deliberaticns, and the methods In which participants engage as they move
towards and make decisions.

In other words, cumculum processes are concerned with how a group reaches
its dec'sions and how it functions, This includes the social and emotional aspects
of the contributions of Individuals and of the group as & whoie as 1t progresses
through its tasks towards its products The parameters for describing curnculum
processes are concerned with decision-making and include communications and
other forms of interactions, supports and tensions within a group, the degree of
structure, leadership styles in a group and also aspects of cohesveness and
consensus-reaching These are not mutually exclusive dmensions but interactive
aspects of how groups function Likewise, the processes are also likely to be
intrinsically related to he charter, tasks or curriculum products of the group.
Effective progress towards task achievement 1s facilitated when individual and
group energies can be drected towards the task This often occurs after
interpersonal understandings have been reached and group members feel support
Q _ within agroup.

ERIC
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The following questions further define the parameters of the curriculum
processes:

® \What constitutes a decision?
® What decisions are made about curriculum?
® Whois involved In making cumculum decisions?

e How do the people interact (If they do, when more than one person s involved
In decision-making?

e How are decisions reached, made or taken?

® What factors, including those internal and external to the decision-making
group, Influence individuals and the whole group in their decisions?

Project Anproach

There are many approaches to curmculum development, based upon a variety of
perceptions of what constitutes “curnculum” and who should be nvolved The
"project approach” to curnculum development emerged in the late 1950s about the
time of the launching of USSR Sputnik. In essence, the "project approach” implies
that (1) the curmculum products are crucial for improving learning and (2) “exoerts”
will produce better products than classroom teachers.

Madny writers attnibute the emergence of curnculum projects in the USA to the
launching of Sputnik and say that Sputnik heralded the Space Age Supremacy of
Russia over USA Such rhetorical claiins are easy to make. A chronological
coinciderice seems to be an equally plausible explanation Since then, the
cumculum project has gained substantial support as a strategy for promoting
curnculum development The extensive funds available in the USA through the
National Science Foundation for improving science curricula were almost solely
earmarked for project activities What are the key identifying characteristics of this
curriculum approach?

In the context of the 1970s, a particu'ar view of the project approach emerged.
This 18 the setting in which ASEP was estabished. Grobman (1968, p 4)
charactenised the cumculum project as refernng “to group - incontrast to individual
or co-author - efforts to produce some new kind of curnculum, using experimental
tryouts of preliminary matenials and collating feedback from such .ryouts to be used
for the improvement of the ¢ iculum prior to its release for general distribution”

So widespread was the influence of the curriculum project in the USA that the
term tended to become synonymous with curnculum development which, in
many wavs, is an undesirable confusion. For example, the notable educator,
Rosenshine (1970), wrote that.

...specific curnculum projects (are) programs in which the instructional matenals
were developed by special groups such as tbe Biological Sciences Curriculum

4¢
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Study .- (and) . the term curnculum refers to instructional matenals and the
suggestions for their use

A broader view was adopted by Welch (1969, p 429) who defined curnculum as “a
set of materials or planned experiences designed to accomplish certain stated or
implied objectives” A basic assumption of the project approach is that curriculum
change can be stimulated by the production of curnculum matenals

Characteristics of the “Project Approach”

The “project approach” as practised in the 1960s and 1970s was characterised
by the following features’

{1) A group of people including “experts” (e g., scientists, academics, teachers)
are relieved of therr normal professional responsbilites and assembled
together as a central team outside of schools and classrooms, in a substantial
onslaught. This might be in .esponse to specific submissions from special
interest groups from within tertia y institution's or professional associations
and from people who are sensitive to the way in which the funding bodies or
bureaucracies make thenr decisions. It is often the resi” of ad hoc bidding for
funds for particular subject areas and 1s rarely considered in the context of the
overall curriculum Advocates of the curnculum project approach argued that
the employment of a separate development team of experts had the
advantages of the use of a source of expertise not likely to exist within a
particular school.

2

The group is formed into one or more writing teams and given the charter to
write materials and/or specifications for producing materials which reflect their
particular discipling (i.e , matenals-orented task).

e

The group I1s providea with special funding (e g., In the USA, by the National
Science Foundation funded by the government, in the United Kingdom, bythe
Nuffield Foundation, a private organisation sponsored by the vehicle industry,
in Australia, by the then Commonwealth Department of Education and
Science)

(4

The group has a predetermined and limited duration In which to develog its
materials, so that the budget must be spent by a certain pre-specified ddte.

5]

The major function of the group Is mawr.als-oriented 2.9, to praduce
textbooks containing specialised up-to-date content and multimedia res ource
matenals). The production of high-quality project inaterials and related
inservice materials and/or programs would ensure that implementation by
classroom teachers would be uniformly good In this connection, Popham
(1969, p. 319) wrote that;

Exarmination o1 the curnculum retorm movement (in USA) durng the 1960s
reveals that, without exception, those curnculum projects which had the most
significant effects upon educational practice produced curnculum matenals to
Q@ 'mplement their new curriculum scheme,
- 1Yy
: 4'/
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Relatively little of the budget fur most curriculum projects was allocated for the
dissenination of ideas, teacher education programs or the evaluation of the
impact of the project matenals.

(6) Inseveral projects, andespecially In the early stages of materials development,
there has been trialling within schools and some feedback from these tnals s
provided In a varety of forms to the developers or funding agency. Usually, the
project approach has involved the prcduction, tral, modification and
publication of materials designed for student and/or teacher use to convey a
particular approach to the curriculum for large numbers of students (Cohen,
1974)

(7) When the agreed-upon matenals have been developed or when the budget
has been expendec (generally which ever occurs first), the project team is
disbanded. The matenals then might be handed over to commercial or
governmental agencies for publication, promotion and sale

(8) As with centrally-developed curniculum mnitiatives generally, the extent of
usage and fidelity cf usage of the curnculum project materials in real
classrooms can vary significantly from developer intentions.

(9) Where projects have received government funding, often there are demands

for accountability in the form of mproved student performance and/or

evidence of the mpact of the resultant materials. The use of a separate eam
¢i evaluators can help ensure the credibility and objectivity of the evaluation.

~

(10) Ingeneral, the adoption of the project approach results in the three curmnculum
"phases” becoming the responsibility of three distinctly separate groups
These groups are (a) the centralised “expert” team in curriculum development,
(b) classroom teachers in curnculum implemeniation and (c) an “outsider”
group as evaluators (e.g., university academics) In curnculum evaluation.

The strategies used by ASEP represented a highly centralised approach to
curnculum development and, in many ways, modelled the project approach
descnbed above. Even the Materials Develnpment Officers responsible for writing
the ASEP units for use in classrooms had virtually no input into some of the crucial
decision-making processes concerning the philosophy of ASEP. These decisions
1iad been predetermined largely by the senior staff of ASEP, with some deriving
from the ASEP Guidelines Conference

However, ASEP staff tended to treat the documented phitosophy to a large
extent as ageneral atmosphere ' or backdrop against which to wnte Writers were
not too constrained by this, feeling that they had a large degree . freedom in
planning the units.

The general framework was considered to be mostly helpful, but its intergretation
varied with ime and staff changes. It was at times determined by who happened to
show up at particular meetings. This early phase of one year in establishing the

Q basic philosophy and procedures was seen by overseas project workers as a
%
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crucial advantage which ASEP had by contrast with USA and UK projects
(Edwards, personal communication, 1982).

There was mphct within the structure of the staffing patterns of ASEP a
preservation of the four disciplines of science (Biology, Chemistry, Geology and
Physics), insofar as Area Specialists were appointed in each of those four areas
prior to the appointment of Materials Development Officers Such appointments
suggest accountability pressures for the development of units in each of those four
areas, despite the purported underlying philosophy that ASEP was to be built
around environmentai studies and that all unts were to reflect an integrated
approach. However, in general, the particular appointees had wider interests and
were able to reflect the more integrated approach

School-Based Curriculum Development

A noteworthy contrast to the project approach is the concept of school-based
curricul m development (SBCD) as introduced into ali Australan States and
Terntones in the last two decades SBCD, at least in its idealised form, implies the
acceptance of the tnnity of functions - development, mplementation and evaluation
- within schools by the whole staff acting together as a group (see Figure 1).

FIGURE 1: Some Contrasts Between the Pro;ect Approach and
School-Based Curriculum Decision-Making

Phases of Curnculum

Curriculum
Strategies Development Implementation  Evaluation
Centralised Headquarters Teachers Another group
Curriculum team (receive of evaluators
Project curriculum (e g.,outsiders,
Approach matenals) project-devised

instruments)
School-Based Group of those affected make school-based
Cumculum curriculum decisions about adoption/
Decision- adaptation/creation of development.
Making (SBCD) implementation and evaluation procedures

In particular, advocates » SBCD have argued that the extent of involvement of
teachers dunng the curnculum development stages is correlated highly with
commitment to and fidelity of usage of the curniculum and any related matenals
dunng the implementation stage.

There is accruing evidence that participation in the curnculum processes of
decision-making leads to a commitment to the use of the products evolved as a
consequence of these processes In other words, when one views curniculum

“'opment as both a set of products and a set of processes, the effectiveness of
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implementation needs to be evaluated n terms of both uptake (ir.cluding both
purchase and effective use for student learning) and commitment among
teachers using the curnculum to improve the'r approaches to teaching and leamning
In classrooms. The effectiveness of implementation does not depend solely, nor
even necessanly crucially, upon the appealing and glossy presentation of
documents and other products It depends very heavily upon the involvement of
potential users In the processes related to cuimculum decision-making. It follows
also from these considerations that the uptake and survival of curriculum matenals
cannot result solely from administrative edict (Note that this was powerfully if not
traumatically illustrated In the report on the "Pnmary Science Scheme for the
Terntory” by Cohen, 1977. Despite the provision of expensive and elaborate
matenals, teachers generally were ignorant about both the matenals and the
underlying science teaching philosophy. As a consequence, the matenals still had
not been introduced into many of the classrooms of the Northern Temtory two years
after therr official “implementation” and, thus, the project had not achieved the
intentions of its developers.)

It 1s arguable, too, that the impact of project matenals is much broader than their
adoption In classrooms as the developcrs had Intended. Research at the Austrahan
Council for Educational Research (ACER) and at Monash University on the adoption
of ASEP materials ilustrated a vade diversity of classroom practices durnng the use
of particular ASEP units (Owen, 1978). The research provided evidence that ASEP
materials were undergoing adaptation by many classroom teachers 1t is likely, too,
that ASEP matenals have been the sprngboards for the creation of a new
generation of science materiais.

Especially In view of ‘heir sensitivity to the time-demanding nature of teacher
engagement In cumculum development activities, the above description of the
"adopt/adapt/create” stimuli 1s regarded by many proponents of school-based
curnculum decision-making as an important array of alternatives in curriculum
developme at and iImplementation. Useful research tools, strategies “nd concepts
for viewing curnculum implementation were developed in the 1970s by Hall and his
co-workers at the University of Texas R & D Center (Hall & Loucks, 1977) In
particular, the Concerns Based Adoption Model (CBAM) and the Levels of Use
{LoU) concepts help in researching ang describing the adoption and fidelity of
usage durnng the implementation phase of externally-developed curricula

It has also been argued that the involvement of teachers in the processes of
curnculum evaluation s ikely to promote seif-evaluation and self-reflectior: activities
which have the advantages of prowiding immediate feedback Such feedback
allows for continual modification of the cumculum concurrently with its
implementation.

SUMMARY STATEMENT

Perceptions related to the werminology of the curnculum studies field vary widely.
Some meanings of the terms ‘processes” and “projects” were reviewed The
project approach and school-based curnculum decision-making represent two
widely differing but complementary approaches to curnculum change. The focus in

50
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this present ASEP processes study 1s to provide a full account of the procedures
used in the Australian Science Education Project (ASEP) and to draw implications
concerning the effectiveness and role of the “project approach’ as a strategy for
curriculum change. In mounting this study, it was considered that the processes of
ASEP might yeeld useful guidelines for curnculum developrment generally. in the
following two chapters, ASEP’s curnculum development and evaluation processes
are considered in detall.

ERIC 54
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C APTER4

ASEP’S CURRICULUM DEVELOPMENT PROCESSES:
THE 38 STEPS

Following several introductory and background chapters, the present chapter
has as its purpose the description of the curriculum processes by which ASEP units
were developed. Que tions o be addressed within this chapter include.

® \What decisions were made?
® \Who participated in the decision-making?
® \What factors influenced the decisions?

Owen (1978) noted tnat little work had been conducted on the documentation of
the processes involved in the development of the ASEP matenals, despite the fact
that ASEP was the first national cumculum project to be established in Australia
under sponsorship of both the States and the Commonwealth govemments.
Documentation of the processes involved in the development of ASEP materials
might enable any future curnculum work to avoild some of the problems
expenenced with ASEP and to benefit from ways and means which were shown to
be effectve.

For the sake of convenience and comprehensiveness, the development of each
ASEP unit can be considered retrospectively in terms of a 38-step framework,
reproduced in one of the ASEP documents, involving the development and writing,
evaluation and production of the unit. In this chapter, after a brief consideration of
staffing at ASEP, each of the steps and the cumcuium processes involved in each
step are discussed.

ASEP STAFFING

The staffing of ASEP was directed towarcds ateamv.  approach in developing
41 unts Consensus of decisions was preferred to individual efforts. As Ramsey
(1974, p. 12) indicated, it was thought that “you were less likely to make bad
dec s10ns In a consensus situation. If you cannot justify your position or proposal to
another person, then you will think twice about impiementing it” However, Ramsey
(1974, p. 8) also acknowledged that there had been limited success in
implementing the teamwork approach. He wrote that “people tended to work more
as individuals who came together occasiunally to discuss therr work” Perhaps lack
of knowledge about how to develop teamwork, he said. brought about this
situation

Former ASEP staff member Edwards ipersonal communication, 1982) agreed
that staff at ASEP tended to work as individuals. “There was, at the same time, a
very supportive environment at ASEP. On~e had to take one's plan for any unit to a
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large staff meeting and defend it And these meetings couid Le very tough and
frustrating What they did was to constantly ar people's attitudas and biases, and
from this one could build up a general set of expectations To this extent, a type of
consensus evolved. However, many of us were strong individuals, and as in any
group, certain personalities dominated The management structure set up some
‘s and them’ situations as the Project wore on and the physical setting
predisposed certain types of interaction. The Matenials Development Officers
{MDOs) on adjacent desks. or inthe same room, became closer toyou, soyou orten
sought therr advice or reactions. So in this respect, there was cooperation The
relations between indvidual MDOs and indivicual Area Specialists were often
complex and at times strained or aggressive” (Edwards, personal communication,
1982).

The staff itself was divided into two branches, each under the direction of an
Assistant Director. These two branches were

(1) the development branch, responsible for the development and wrting of the
instructional materials in the units. Within this branch worked an Area Specialist
In each of the fields of physics, chemistry, biology and earth science Each Area
Specialist worked with a team of writers. (The processes by which staff were
appointed are discussed below.)

(2) the service branch, responsible for the production of the materials, therr
tnaling and evaluation. This branch was also responsible for the teacher
education program. Employed in this branch were an Area Specialistin each of
the fields of evaluation, teacher education and services, and production, and a
group of Research Officers, technicians, Teacher Liaison Officers, libranan,
editors, artists, photographers and printers

However, as Ramsey (1974, p. 5) indicated, this staff structure was not stable. As
priorities for the Project changed, from planning to wnting to evaluating the
production, people had to change from one function t~ another, or staff who had
completed one function had to drop out and new staff to fulfil another function had
to be employed Thus, the staff at ASEP might be viewed as a floating population.
Indeed, only three or four people stayed with the project the whole time (Ramsey,
1974, p &) This floating population caused the problem of productivity loss
resulting from the need for introduction of new staff to the ASEP phiosophy and
methods Although the formal induction period vared over the Iife of ASEP, it
generally took six months for a writer to become proficient

At the same time, new appointees provided new insights and enthusiasm ana
often questioned established practices This frequently had a constructive impact
bv helping to clarify procedures and concepts.

THE 38 STEPS OF ASEP

As indicated In the introduciion, ASEP produced a document depicting unit
development as comprising 38 steps. Figure 2 depicts the 38 Steps In
Q mmatic form. In fact, this illustration is the one published N ASEP's
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44 Processes of Curriculum

Newsletter Number 3 (July 1971). This figure shows which personne! were involved
ateach stage and illustrates how some of the steps related to the first draft of aunit
were later repeated for the second and third drafts

Former Assistant ASEP Director Dale told us:

The 38 ASEF steps were based on the experience of the JSSP team modified
and improved to meet the conceptual requireme; .ts of ASEP - mainly in terms of
the evaluatios and feedback components requireG, and of demands of the
Pproduction sch=dule.

An overview of the 38 steps involved in the development of an ASEP unit 1s
provided by Table 4 which Iists each step. This table shows that some of the steps
foflowed in producing the first version of a urit were repea 2d when developing the
second and final versions. in particular, Table 4 shows that Steps 8 to 19, as
followed in relation to the first version of units, were repeated for the second version
in Steps 20 to 21. Similarly, Steps 32 to 36 for the third (or final) version of a urit are
a repetition of Steps 8 to 12. Consequently, there were only 21 distinct steps
(namely, Steps 1 to 19 and 37 to 38) involved in developing an ASEP unit.

Yet the 38 steps were not formially imposed upon ASEP staff, as Dale wrote,

The 38 steps were seldom referred to as such. They were a backgrourd
scheduling device rather than a eansciously used indicator of the stage o
development of a unit. More comm 1 'y, the progress of a unit was descnbed by
such terms as “at second specitication stage”, ‘now developing first trial

version®, undergoing evaluation after second tnal , "being prepared for final
publication”. (Dale, parsonal communication)

Edwards (personal commurication, 1982) reinforced that view. Whereas the 38-
step diagrammatic represeration produced in 1971 might have been an accurate
description of the processes at that time, he emphasised that by 1973 things were
different in a number of respects. Edwards felt that ASEP proviued:

a good example of how expediency (and to some extent experience and
expertise) led to modification.” ASEP was a living, breathing creature that
changed (thank goodness) and | would be disappointed if you gave static
representation.

Step 1: Planning Committe 2 Decides Which Units Should be Prepared and
Who Should Write First Spe cifications

A planning committee was established 1n January 1970 for the purpose of
deciding what units should be written and by whom This committee consisted of
the Assistant Director Development (L. Dale) and the four Areas Specialists
Development with expertise in Chemistry (L Howell). Earth Sciences (B Jarman),
Physics (W. Lang) and Biology (R. Shepherd)

When the planning committee first met together, therr initial tasks invoived
reviewing current curriculm inatenals, both local and overseas, and becoming

99
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TABLE 4: Overview of the 38 Steps in the Development

oy an ASEF Unit

Step Number

Step Cescription

1

4
5
6

7

8,20,32
9,21,33

10.22,34
11,23,35
12,24,36
13,25
14,26
15,27
16,28
17,29
18,30
19,31

37

38

Planning committee decides which units should be prepared

andwho should write first specification
Selected Area Apecialist writes lirst specification

AreaSpeciaiists, Assistant Director Development and
Assistant Director Services consider specifications
andcheck details

Selected Area Specialist amends specification
Development teamis selected and given brief to produce
Second specification

Second specification presented for evaluation
Consultation and specification amended

Matenals Development Officer prepares draftworking
withConsultant, Research Officar, Discussant and Area
Specialist Production

Rough manuscript developed

Rough manuscnpt to approval committee

Final approval of matenals

AreaSpecialist Production assigned design and printing
Production

Printing of matenals ready for tnal

Teacher Liaison Officer coordinates tnals

Maternals sorted into requirements for tnal schools
Matenials tried at schools and evaluated

Feedback to evaluation team and collation

Area Spccialist Production discusses final art for
publicationin consultation with publisher's printer

Final upproval given

Qb




46 Processes of Curniculum

familiar with science syllabi and trends in various Australian States. With information
gained from these tasks, members of the committee set about selecting topics and
proposing initial specifications for the units. In chioosing units and therr outlines, the
following two orientations emerging from the Guidelines Confer=nce were given
special consideration’

(1) Totreat science as an integratea study,
{2) To follow an enquiry approach and develop competency in scientific enquiry
This reflects the shift In emphasis away from learning a large number of facts about

science, tu an understanding of a few key concepts that cer be applied in different
situations These key concerts are used to tie together the content of science

In all, more than 100 mitial specificatons were wntten However, by
amalgamating some of these and by ap Wying certain critena. this number was
reduced to 50 In particular, the eight cn.era listed below were used in selecting
which initial specifications would be followed through:

{1} The ideas included should lead to generalizations which enable children 10 see
relationships that they might not otherwise have seen

(2) The ideas must be meaningful to children and they must rzlate to direct
experiences.

(3) The ideas must be potentially interesting to children.

{4) The activities of students must contribute to 1, . development of skills and
abilities considered desirable

(5) Precedence should be given to topics in which ideas considered to be more
useful or important are developed

(6) The ideas included generally should be abie to be dealt with through student
actity, preferably handling of apparatus and specimens, observation, use of
references, photographs. maps, etc

(7) Simple, readily available equipment and expermental situations should be used
where possible.

{8) The ideas. activities and procedures involved should be feasible

IC 5
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Adherence to these cniteria ensured that the units reflected the philosophy of
ASFP, as outlined in the Guidelines Conference. This conference recommended
the following characteristics for ASEP materials.

(1) A balance between independence and interdependence in problem-solving
situations;

(2) A commitment to enquiry as one mode of operation in life situations,

(3) Erccouragement of a willingness to adapt and to be flexible in new situations,
(4) Reflecting a concernwith the social consequences of science and technology.
(5) Fostering the child’s creativity,

(6) Developing an understanding of man's physical and biological env.ron.nent.

Lang (questionnarre response, 1981) indicated that these critena were decided
upon after various merbers of the team prepared papers and after a series of
meetings were held The cniteria were selected by consensus of the project staff
although, as Dale incicated (questionnarre response, 1981), some cnitena were
modified by comments made by consultants and others in the participating States.

Finally, the planning committee decided that the proposer of the initial
specification should wnite the first specification

Step 2: Selected Area Specialist Writes First Specification

e Area Specialist Development who proposed the unit inttially was the person
who wrote the first specification This specification was concerned with how the unit
could develop The intention of the first specification was to outline 1deas to be
Jev *loped, possible activities, and processes and abilities to be developed in the
student As such, it was the first concrete step in the development of a untt.

The first gpecification was read and discussed by all the Area Specialists before
it was finally accepted An example of the information contained in the first
specification of the Unit Mice and Men is provided in ASEP's Position Docurnent
11

Step 3: Area Specialists, ADD and ADS Consider Specifications and Check
Details

Tne four Area Specialists Development, the Assistant Director Development and
the Area Specialist Services met to consider the proposed first specifications
against the same eight criter.. against which the initial specifications were judged
(e, those outined in ASEP Position Document 39) Particular consideration was
given to the main ideas and core developments to be included in the unit and to the
Piagetian stage to which the unit shouid be assigned. Lang (questionnaire
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response, 1981) indicated that decisions regarding Piagetian stage assignment
were based on the type of reasoning considered necessary for the child to
undertake the unit. Regarding the unit Charge, Lang gave tne following reason for
assigning it to the second stage: “We tned to identify the type of reasoning required,
and a stage between concrete and formal thinking was appropnate”. Willamson
supported Lang’s contention and claimed that "the assignment at first specification
stage was really only an intuitive guess based on the level of concept development
in the unit and the type of learning actiities” (Willamson, 1977, questionnaire
response). “Assignment to stages was done after second specifications or first
specifications had been prepared (i.e., was based on urit content and level of
treatment). The decision on numbers at each stage was based onthe needto have
a set of units that gave a reasonable smorgasbord coverng Years 7-10" (Dale,
personal communication) Also consideration was given at this slage to the length
of aunit, format, equipment and references.

By eliminating those specifications not meeting the eight cniteria, the 7€ units
originally proposed were reduced to 41. Such reflective evaluation was an integral
part of the ASEP program. In fact, ongoing evaluation was considered a necessary
cost-saving factor by Ramsey (1974), who claimed that:

We could not, in the Project, afford to produce a unit and then not use it because
that would waste our scarce resources. This was why we had an edporate
system of evaluation of the units . . A unit could be thrown out at that stage (first
specification) if it did not look to be just what we wanted. If it was thrown out at
this stage minimal expense occurred, rather than at a later stage. (Ramsey,
1974, p. 23)

Step 4: Selected ASD Amends Specification

A written report from the first specification meeting described In Step 3 was
forwarded to the Area Specialist Development (ASD) who had written the first
specification. This Area Specialist usually met with the Assistant Director
Development before rewriting to discuss these recommended changes. Typical
examples of the areas in which changes were considered at this stage were the
unit's title, equipment and optional actwities. When the Area Specialist
Development had completed these amendments, they were checked with the
Assistant Lirector Development whose approval was needed before the amended
first specification could be accepted.

The first specification, although not formulated in great detail. provided the
conceptual framework for the future development of the umit Matenals
Development Officers appeared to have differing views as to the degree to which
this nutline could be altered. For example, Jarman (personal interview, 1972)
maintains that the first specification could be modified but not altered dramatically,
whilst Fisher (personal interview, 1981) indicates that, in one unt whch he wrote
(Digging Up Evidence), the “second specification was nothing ke the first
specification at all". Edwards (personal interview, 1982) stated that for some units
the frst specification was closely followed, for others it was not. This depended
mainly on the personalities and experiences of those directly involved.
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Decisions regarding which units were to be developed and their broad content
were in the hands of a relatively small number of staff members, namely, the two
Assistant Directors, the Director and the four Area Specialists Development.
Nevertheless, as later discussion shows, the ASEP staff became involved in the
subsequent modification of these specifications and the writing of units.

Step 5: Development Team is Selected and Given Brief to Produce

As mentioned above, the first specification of a unit provided the broad genera!
guidelines on which the second specification was based. In contrast, the second
specification was a detailed plan or specification of a unit, outlining the precise
nature of proposed objectives, learning activities and sequencing of activities within
the framework of ASEP's educational philosophy. While the first specification was
prmarily the responsibility of one of the Area Specialists Development, a
development team approach was used to develop the second specification. The
operation of such teams depended greatly upon the particular blend of
personalities and experiences. Step 5 was concerned with the selection of
personnrel to develop the second specification.

The development team consisted of the following three people.

() Materials Development Officer (MDO). This person was responsible for the
writing of the unit and was appointed by the Assistant Director Development and
the relevant Area Specialist Development But the same MDO could be involved
with different Area Specialists depending on the subject of the unit. For example,
Fisher (personal intetview, 1981) indicated that for the unit Digging Up Evidance
Brian Jarman was his Area Specialist, while for Plants his Area Specialist was Ron
Shepherd Initially, when selecting an MDO for a unit, consideration was given to
vucational background, academic expertise and other reievant talents and
interests However, as the Project developed and time and money constraints
began to be felt, these criteria were applied less stringently. It was the perception
of Fisher (personal interview, 1981) that “you got to do the job because there was
no one else to write It at that particular time”. However, most units appear to have
been developed by the MDOs relatively skilled in the area of the unit. The question
of whether to use the same MDO for the second version Jf a unit was complex. The
use of the same MDO provided continuity, commitment and background, but had
the potential disadvantages of over-involvement and less willingness to change the
unit In the light of feedback from evaluations.

Although the majonty of ASEP units were written by a full time MDO, some units
were initially written by teams of teachers seconded from schocls. These teams,
which were drawn predomirantly from teachers in various States involved in the
field tnals of earher ASEP units, developed materials in the school holidays in rough
form to be worked on later by Project staff (Ramsey, 1974). But, n a later interview
in 1974, Ramsey iIndicated that this procedure was not as satisfactory as it might
have been Firstly, bringing teams of writers in for short periods was much more
costly in terms of money and time than using full-time writers already employed at
the Project. Secondly, it took considerat e time for the teachers to appreciate the
philosophy of ASEP and they were never able to become as totally “soaked” in it as

Q  permanent writers were. Furthermore, as with the permanent ASEP staff, these
| . l: MC teachers typically had no previous expenence in writing curriculum materials.
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Ho rever, despite these difficulties, Ramsey noted the potential value of having
teachers, if properly trained, write curriculum matenals as a means of furthenng
teacher involvement in curnculum change. Also Cohen (1985, p. 1157) indicates
that accruing evidence suggests that participation in curnculum processes of
decision-making leads to a commitment to the use of the products evolved as a
consequence Furthermore, the uptake and survival of matenals developed
depends heavily upon the involvement of potential users in the processes related to
curniculum decision-making.

(i} Discussant. The Discussant, usually the Area Shecialist who wrote the first
specification for the unit, assisted the MDO by being available to discuss matters of
concern to the MDO. However, several MDOs have indicated that the role of the
Discussant in the development of the second specification was a fairly minor one.
For example, MDOs Ken Williamson (Atoms) and Ron Fage (How Many People)
both indicated in responses to questionnares (1977) that, for therr units, the MDO
hed almost the entire responsibility for the writing of the unit. Page noted that.
“Each unit was the 'baby’ of anMDO and in general he/she had the final say”, while
Fisher (personal interview, 1981) commented that the Discussant was “someor.eto
talk to now and again”. Sornewhat conflicting views were put forward by MDO Sue
Jarman (personal interview, 1972), who referred to a meeting at which several
MDOs felt that they would Iike more “freedom” from the Area Specialists and
indicated that reallocation of jobs sometimes occurred in an effort to dissipate some
of this tension. This fact, added to the frequent changes of staff due to
secondments, resulted in many different people acting as the writer of a particular
unit at vanous times, with resulting time wastage and cost increa.e. But, sometimes
allocation of a new wnter brought fresh ideas, new Insights and significant
improvements.

Commenting on the above views about the Discussant role, Edwards (personal
commurucation, 1982) wrote:

What is being reflected here 1, in effect, evolutionary. In the early phase of the
Project, when Sue Jarman was .ery involved, the Area Specialists in general
“took” more power Towards the end, this was no longe: possible - partly as a
result of the development of skills and confidence by MDOs and partly because
of the personalities involved MDOs became much more powerful and
autonomous towards the end. | clearly remember an Area Specialist disagreeing
heavily with two MDOs near the end of the Project because he still wanted to
“*have control”, but the MDOs said they knew more about ther topics and
refused to budge. These things were sumetimes thrashed out in meetings when
second specifications were presented. | repeat 1t 1s difficult and perhaps
dangerous to try to make generalsations. Some MDOs were much more likely
to accept direction than others The above statements by MDOs are much in
keeping with how they would have seenit. For me, RonPage’s quote is spot on
but, for others, Sue Jarman's quote would be more accurate. | think it is perfectly
understandable that different MDOs operated very differently.

Q oo,
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(i) Research Officer. Document 15 indicatcs that the tasks to be performed by
the Researct Officer in the wnting of the second specification were

(1) To remind the developers of any broad deticiencies in the first specification by
relating it to the position documents,

(2) To help In the stating of the objectives for the unit in the second specification,

(3) To coordinate the development of evaluation instruments to be used with the
unit,

Research Officers for eachi unt were selected by the Assistant Director
Development and the Area Specialist who wrote the first specification for the unit.
Many Research Officers were recent graduates from university with expertise in
measurement and evaluation, although these people typically had mirimal prior
experience In curnculum development

Despite the intentio 1 that the Research Officer should make an important input
to materials developrr ent, some MDOs (e g , Fisher, personal interview, 1981) felt
that Research Officers, played quite a minor role in development of some urits. At
the same tme, there are examples of Research Officers who made significant
inputs (e.g., to the unit Skin and Clothes). 1ne Research Officer's time was used
largely in clanfying objectives and in writing the diagnostic tests and other evatuation
instruments asscciated with each unit and described in greater detailin Chapter 5.

Step 4 introduced the teamwork approach to curnculum development.
However, this teamwork approach towards wnting did not always involve the
Discussant and Research Officer in assisting the Materials Development Officer to
as great an extent as orginally envisaged On this point, Ramsey has commented
that:

I would have certainly built more strongly on the concept of a small team
developing a unit Although we tried to develop teamwork we were not too sure
how to do it People tended to work as individuals who came together
occasionally to discuss their work We should have strengthened the concept of
a smail team consisting of a writer, an evaluator with appropriate experience, an
artist-audio visual person who could be associated with more than one team at
a ume, and someone who had a broad perspective of the whole project and the
whole range of the units. who would act as the consultant for that range of the
units, and who would act as the consuitant for that particular tem Others could
be added to the team to provide special advice, and particularty teachers and
consultants (Ramsey, 1974, p 8)

Edwards (personal communication, 1982) presented a different view

Teams can killindividuality and effectively squash the things that give any urit its
"personalty” While there are obvious advantages in teams, | wuld rather go for
top-class individual “wniters” (I prefer the term producers) with suppcrt teams
available for consultation.

- e
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! personally liked the creative freedom which | had. At the second specification
meeting there was a check on you, and you also had your Discussant and your
Research Officer if you wanted to use them. Units developed by teams can be
aull compromises If you fluked a team of creative cooperative enthusiasts that
would be great, but such an occurrence is probably rare.

Nevertheless, for numerous units, sufficient genuine collaboration did occur
between team members to suggest the potential value of a teamwork approach to
curriculum materials writing. Dale (interview, 1981), in particular, felt that ASEP's
use of a teamwork approach led to higher average quaiity across units than
otherwise would have been possible.

Step 6: Second Specification

The second specification was a detaled plan of a unit As outlined in ASEP’s
Position Document 15, the purposes of a second specification were

(1) To give a statement of intent for developing a unit which can be accepted,
modified or rejected before too much time 1s lost or before there has been too
much personal involvement

(2) To act as a form of traning for the developer and to give the developer the
necessary background information for preparing the unit

(3) To give a comprehensive survey of the content, activities and objectives of the
unit so that these can be appraised in relation to the position documents

(4) To explore choices among possibilities for the directior of development of the
unit. The choices should be outlined in the specification and either pursued in
parallel in the manuscript or rejected.

(5) To give an opportunity for consultants and others intercsted to suggest
desirable change in the unit and to comment on the likely validity of the science
content.

(6) To give advance notice of any special film, apparatus, photographs or other
aids which might be needed so that development of these could be
commenced while the umit was being written

(7) To give an opportunity for appraising the test methods of communicating to
children the main ideas to be developed.

Document 43 Iisted the aspects which should have been included in the second
specification of any unit

® what the unit 1s about;

@ relevance to the environment scheme.

e the main science ideas included;

o_useful background knowledge and abilities;

© s with other units,
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knowledge objectives,

process, ability and attitude objectives,
detailled plan,

references and audiovisuals,

facilities required,

style.

Because the MDO responsible for developing the second specification of a
paiticular unit often was not the person who had developed the first specification,
sometimes the first and second specifications were very dissimilar. In turn, this
sometimes led to some conflict between the MDO wnting the second spacification
and the Area Specialist who had developed the first specification (F|sher personal
interview, 1981).

Step 7: Second Specification Presented for Evaluation

In order to allow for adequate reading and comment, a copy of the specification
was crrculated to all senior staff (Director, Assistant Director Development,
Assistant Director Services and Area Specialists Development) and MDOs about
seven days before the second specification evaluation meeting. This evaluation
meeting was chaired by the Assistant Director Development. The people supposed
to be present at this meeting were the development team, the senior staff, MDOs
and several members from the editonal and production staff. However, because of
other commitments. a number of staff were not able to attend.

At the meeting, the development team, particulardy the MDO, was cross-
examined In depth on most aspects of the unit. Particular reference was made to
the objectives of the unit, the main science ideas to be included, the value of the unit
for contributing to the development of the students and the consistency of the unit
with the cverall aims of ASEP. Contributions which members made to the meeting
varied according to therr personalities and power within the Project. For example,
the editorial and production staff attended the meeting mainly t. ....harse
themselves with the unit and to give specialist advice in therr particular fields. As the
Project advanced, many MDOs were so busy on a number of projects tha? their
potential to contribute In a major way in these meetings was quite restricted.

Key Position Documents were often referred to during this second specification
meeting Questions often required the MDO to defend a specification interms of its
consistency with ASEP's phiosophy as set down in Position Documents, For
example, the MDO might have had to defend the specification in terms of its
consistency with ASEP's ams (Document 35), statement of main ideas (Document
36), cinoice of topics (Document 39), ways of dealing with subject matter according
to children’s stages of development (Document 3) or use of the enquiry approach
(Document 38) For clanfication, Appendix A provides extracts from some of these
Documents.

The recommendations from the evaluation meeting were noted by the MDO and
a copy of these was sent to the development team.

-
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Step 8 (First Version), Step 20 (Second Version) and Step 32 (Final Version):
Consultation and Specification Amended

When the team developing the unit recewved the repc. from the second
specificAtion evaluation meeting (Step 7), it usually met with the Assistant Director
Development to discuss the recornmendations from this meeting From the second
half of the Project onwards, these meetings were by-passed. Where the intent of a
recommendation was unciear, the assistance of the person who ornginally made the
recommendation was sought. Occasionally outside specialist help was required In
most ¢ 1ses, however, only minor modifications to the specification were made. The
amenaed specification was then at a stage where the MDO (in consultation with the
Discussant and Research Officer) could concentrate on preparing a draft
manuscript of the first version of the unit.

Similarly, at later stages, this meeting at Step 20 was used to consider evaluation
feedback from the trial of the first version of the unit and to provide agproval for
wrting the second version, whilst the meeting at Step 32 considered evaluation
feedback from the second tnals and approved the third and final version of the unit
for final production. For example, where national tnals had revealed that certan
equipment needed for a unit was difficult to obtain In some States, the unit's plan
had to be changed acccrdingly. As another example, some units had their Piagetian
stage levels altered in the Iight of feedback information from trial teachers But for
units which had also undergone a first tnal, major alterations generally were not
needed to a specification after second trials (Fisher, personal interview, 1981).

Ramsey outlines the following cniteria for revising e. . 1.

Our major criterion was feasibiity in the classroom. There were four main areas
we triad to probe. First, what problems were there in its teachability, what would
work and what would not work in the classroom? Second, what problems were
there in the content, was that accurate or inaccurate? Third, how interesting did
the children find the materials, what did they hke doing and what did they not like
doing? Finally, how practicable was the urit in terms of equipment and other
resources or the actwities outiined? (Ramsey, 1974, p. 14)

Step 9 (First Draft), Step 21 (Second Draft) and Step 33 (Final Draft): MDO
Prepares Draft Working with Consultant, Research Officer, Discussant and
ASPRO

The wniting of each successive draft of a unit (e, Steps 9, 21 and 33) was
primarily the function of the MDO The Area Specialist Development who wrote the
first specification usually was the Discussant. The latter's functions were to ensure
that time schedules were adhered to and to evaluate the draft penodically, although
the responsibility for decisions rnade by these people varied among units as
descrbed previously Lang (questionnaire response, 1981) indicates that “"each
Area Specialist ‘wrcie one unitto feel what it was like” For example, Lang developed
the unit Charge for the first trial and then acted as adviser for the rewrite It s true
that each Area Specialist was under great pressure with multiple responsibilities at
an, one tme. It was Jarman's experience (personal interview, 1972) that time,

Q@ sure and lack of adequate writing staff necessitated that he spent the majonty

ERIC

-~
b

(W




T e e
. P-

ERIC

Aruitoxt provided by Eic:

The 38 Steps 55

of his ime In writing units, thus minimizing the time he had to discuss and evaluate
other units. The fact that Jarman was at the time the scie earth scientist on the
ASEP staff probably exacerbated this situation

Commenting on the role of the MDO, Edwards (personal communication, 1982)
stated: '

Most of us joved it It was hard work, no doubt, and it wasn't easy to meet all the
critenia set by the Project But | think most MDOs would probably rate ther time
at ASEP as the most productively creative imes of their professional life. | think
1t would be sad if the excitement and joy were not recorded.

Most writers experienced difficulty in wnting their units, particularly in wnting at
the appropriate Piagetian level The degree to which the Piagetian base, as
oppe.ed to the teaching experiences and commonsense of the ASEP staff,
influenced the content of the units is debatable. Certainly there 15 no empinical
evidence to support the valdity of the application of Piagetian concepts to
curnculum matenials development, It 1s worth noting the view of Edwards who
remarked that the actual ASEP units might have more accurately reflected
Montessor than Piaget Ramsey (1974, p. 20) says that "writers were forced to
write their materials at a level appropriate to the particular stage of the students, and
this was for some of them a very difficult matter”. These difficulties would seem to
indicate the need for skilled writers to be employed in such roles Les Dale (personal
interview, 1972) endorsed the adequacy of staff training procedures (Edwards,
personal interview, 1982) reported tnat In the final two years of the Project, Iittle
induction was provided for new staff. A particular need identified by Edwards for
new appointees was training in communication and design. One of the great
weaknesses was the “word-based” nature first drafts wntten by MDOs The Area
Specialist Production (Ray Smith) was able to incorporate improved
communication strategies. Some of the MDOs developed their own capacities in
this area as a result of on-the-job traning.

MDOs also paid particular attention to trying to write matenals at a reading level
suited to most students Following a survey of readability formulae conducted by
one of the MDOs seconded to ASEP on a short-term hasis, it had been determined
that ASEP units’ readabiiity levels would be checked using the Flesch Readability
Formula which lays down criteria of readabiity accor ding to word length, number of
syllables per word, numbers of words per sentence and number of sentences per
paragraph. Besause this formula was developed many years ago In the context of
the USA, its validity, relevance and rehabiity for the Australian scene could not be
assumed. Ne.ertheless, wnting for particular Plagetian levels and readabihty levels
were among the restrictions (or “frames”) imposed upon MDOs when they joined
the ASEP staff Writers were required by the Area Specialists to check ther
completed matenals aganst this readability scheme Wile this was quite a tedious
task, mor.t wnters found that by using words of few syllables and short sentences,
Iittle difficulty was found .. meeting the requirements of the Flesch scheme Fisher
(personal interview. 1981) points out that, naving done it once, It became obvious
that to write readable materials according to the Flesch scheme, one simply kept
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sentences short and avoided using words of many syllables. Edwards (personal
communication, 1982) commented

Fleschis a semantic measure of readability and | don't deny it helped to develop
a wniting style of short words and short sentences. However, | think we should
have used the Cloze procedure on our trial matenals. Afterall, it is a measure of
functional readability that really matters. | would strongly recommend the use of
the Cloze procedure to any project or school-basec matenals developers. The
Cloze procedure nvolves the deletion of every fifth word of a 275 word sample,
whilst retaining the first and final sentences intact Students are then asked to fill
in the blanks, and a score is allocated for exact word replacements High scores
are found to correlate tuighly with comprehension.

It was recognised widely that ASEP staff worked under considerable pressure.
Ron Page (questionnaire, 1977) clams that there was “"almost unbearable
pressure” on MDOs who had several units at vanous stages of development
concurrently Further, many MDOs often had to take up wnting a unit where another
person had left off, resulting in lack of continuity and time wastage onthe one hand,
but in certain positive outcomes on the other The Area Specialst Production
(ASPRO) was consulted by MDOs and others as to the feasibilty of producing their
ideas and matenals.

External cunsultents were utllised to varying degrees by the wniters to advise on
the types of materals to be included For erample, Sue Jarman obtained much
useful informatior from the State Agncuitural Department, C W.L and Walter and
Eliza Hall Institute. The degree of use of external consuttants depended upon the
attitude of each writer. Edwards (privale communication, 1982) emphasised the
invaluable help of the many willing and able people consulted by him when
developing ideas for ASEP units. There is Iittle doubt that cu nmunity members
generally are a most underutilised resource in gurriculur) rnatenals development.

Research Officers were involved most towards the end of the writing of each
unit’s first draft. They were concerned most with:

(1) the wording of the objectives for the unit. The wniters "tried very hard to wnte our
objectives in a form most usefui to teachers” (Ramsey, 1974, p. 18). However,
one of the Research Officers ielt that the ams refiecting the philcsophy of ASEP
were so broad that it was dificult to operationalise these aims wher writing
objectives for the units

@

-~

the development of diagnostic. tests anid other evaluation devices. Ramsey
(1974, p 18) outines the Importance of testing procedures as a component of
the learning process when he says “We endeavoured to prepare diagnostic
tests wherever possible and stutent self-cheching tests wherever possible, We
had a very definite philosophy that tests were an intecral part of the learning
process.”

In the writing of aunit's second draft (Step 21) and third draft (Step 33), extensive
Q@ w~as made of the feedback information from the trials descnbed later In
EMC:ular. the MDO obiained guidance in rewnting from a collated report of all
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evaluative information, inspection copies annotated with comments by outside
consultants and triaf teachers, and the MDO's own impressions from observations
and discussions dunng visits to trial classes

Step 10 (First Version), Step 22 {Second Version) and Step 34 (Final
Ve sion): Rough Manuscript Developed

"he development team organised the typing and assembling of a rough
manuscnpt consisting of the following:

core;

options,

tests.

record books,
teachers' guides.

The format of the manuscnpt vaned from development team to development
team Included in the manuscrpt were such components as diagrams, activity
frames and photographs An important feature of the manuscript -vas to give the
production staff an indicatior of how the team considered the unit should be
presented. As time passes, inCreased coordination between writing and
production staff short-circuited these formalties

Forthe second and third drafts of a unit (Steps 22 and 34, respectively) this rough
manuscnpt was essentially a cut-and-paste version of the crevious version. This
was not always so, particularly in cases where a new wnter was involved. Some
pages had words changed and typing errors corrected. Other pages were
completely rearranged. In other instances, complete sections were removed and
new sections inserted. As Fisher (interview, 1981) indicates, the galley proof was
changed quite a bit, with every page of the unit being rewntten. The way this often
was done was to cut out the page that had been used before, paste it onto a
foolscap size page and make all the alterations on this.

Step 11 (First Version), Step 23 (Second Version) and Step 35 {(Final
Version): Rough Manuscript Presented to Approval Committee

Aithough the intention was for this step to involve a carefully chosen committee
approving the rough manuscnpt prior to going on to the next steps, no approval
committee, per se, actually existed. The MDO and Discussant for the unit
progressively discussed and amended the rough manuscript. When final
agreement on the manuscnpt was reached by these two people, the manuscrpt
was presented to the Assistant Director Development for his approval. In the
majonty of cases, he approved the manuscript, albeit with minor modifications

Step 12 (First Version), Step 24 (Second Version) and Step 36 (Third
Version): Final Approval of Materials

It was at this stage that the editor for the unit began to play an important role. After
recewving a copy of the rough manuscrpt, sne examined it thoroughly and noted
recommended changes. She was concemed prmarly with communicative
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effectiveness, reading difficulty and adherence to style conventions. .. 2veralMDOs
{e.g., Page, questionnaire, 1974) claimed that working with the editor was a
significant learning experierve for MDOs. Edwards \personal corumunication,
1982) suggested that logic and clarity were improved greatly in this process as was
the communication style of the MDO.

The MDO and editors then met ana discussed these recommendations By
consensus between these two parties, the manuscript was amended to faciliate
the production of materials which reflected the development tearn's intentions “in
as good a communicating state as possible” (Betty Gorre, editor, questionnaire.
1972). However, editors involved in ASEP indicated that they felt “too much had to
be done in a relatively short time” and that units had to be produced under “rushed
crrcumstances” Gorrie considered that “perhaps it would have been better had
they got down to writing much sooner - and spent less time documenting what they
were going to do This would have sorted problems outmore quickly and the faults
in the theory weould have surfaced much earlier.”

These comments appear to reflect the MDOs' thoughts about the intense
pressure under which units were produced in companson with the manner inwhich
the philosophy and broad ams of ASEP were formulated mare slowly. This “slow
start” had the great benefit, as documented earlier, of providing a well-planned
basis for unit development

Tr.2 above procedure, was "epeated at Step 24 when the second version of a it
was apnroved and again at Step 36 when the third and final version was approved.
But, Le.duse Step 36 involved the finai manuscript which was to be presened to
an outside publisher, very careful editing was carned out at this stage.

When the second version of a unit was being designed by the production tcam
\Step 25), evaluative feedback from he first trial was used to guide changus in
laycut and design of the unit These changes were determined by discussion
between the MDQO and the ASPRO These changes included such items as better
quality photographs, Irproved or more accurate diagrams. d illustrations and the
lixe. These changes were then re-checked by the MDO and the editor 13 ensure
therr correctness

Within the Project, however. there did appear to be some Iack of communication
of results from the ev.aluation meeting to the production team, alttough the ASPRO
was present at this tneeting In particular, photographers, illustrators and otr.er
production staff often cccmed to recenve little direct feedback from this evaluation
meeting.

Step 13 (First Version), Step 25 (Second Version): ASPRO Assigned Design
and Printing

The MDO and the Area Speciaist Production ‘ASPRO) worked together to
develop a “mock up" or model of the first or second version of the unit This model
included diagrams, photographs, booklets, student guides and teactier guides to
be included in the unit For two units {(Metals and Solar Energy), games were uiso
Q ced.
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Conflict sometimes occurred between the ASPRO and the MDO as to the most
surtable way to present uiit mater.ai As Fisher (personal interview, 1981) indicates,
this conflict created some problems between development and production staff.
Consensus between the ALPRO and MDOs was arrived at often only with difficulty.
The posttive effect nf the ASPRO (Edwards, persoral communication, 1682) and
his staff on the ultimate qualty of ASEP matenals highlights the crucial role the
production s.aff can play in such a project They usualiy worl.ed concurrently on
saveral units which produced high stress levels and difficult conditions both for
creative output and harmonious relationships with develop . s.

Step 14 (First Version), Step 26 (Second Version): Production

Once the materials for the units had been designea, the ASPRO allocated the
tasks necessary for the production of the first ver.ion (Step 14) or secend version
(Step 26) of units to the following mernbers of the production team

(1) Graphic designer rcsponsible for the layout of the matenalc,

(2) Photographers who took and developec photograghs undsr the direction of
the MDO,

(3) Artists responsibie for the iltustrations in tne unit matenals,

(4) Media and equipment specialists corzermed with haiscn with the
commerctal firms producing audiovisual matenials and laboratory equipment for
the Project;

(5) Printer responsibie for pr ating the tnal matenals

At this step, agreement between the ASPRO, artists and MDOs had to be
negotiated There were problems of conflict between sciem' fic accuracy and
attempts to find the best way of communicating by illustrationis and diagrams to
students At tirres, the group had to find solutions to very difficult communication
exercises (e g , diagrammatic representauon of metallic bonding) At other times,
there were professional disagreements concerung the ‘“best’ way of
comme;nicating particular 1deas or concepts.

It should e noted that the printing of tnal versions of the units was conducted
withir ASEP headguarters According to Ramsey (1974), the reasons for this were
that

e the ASEP team wanted to be involved in the .vhole thing from start to fimish and
not lose control of the m-tena

¢ the format of a unit was just as much part of the tnal as the matenal of the unit,
= it was cheaper to ,roduce rnaterials in this way
Lang expresses similar feelings in that she “found that working with an editor and

an artist on the same premises is very much,petter than handing a manuscript to a
¢ f
LR




60 Processes of Curricu'um

publisher and having edtorial comments raade at a later stage” (Lang,
auestionnaire, 1981),

Step 15 (First Trials) and Step 27 (Second Trials): Printing of Materials
Ready for Trial

All student matenials (instructional booklets, tests, photographs, additional
materal) and teacher matendls associated with the first and second versions of
units were printed, collated and bound at ASEP headquarters. The number of
copies produced was sufficient to cover the needs of all trial schools and to aliow
some additional copies to be sent to such people as members of the Committee of
Management, State Education Department representatives and selected
interested people In tertiary educational institutions Because of the volume of units
produced by ASEP, the printing of these materials was quite a sizeable task.

Step 16 (First Trials) and Step 28 (Second Trials)' Teacher Liaisor. Officer
Coordinates Trials

Since the purpose of the first trial was to test the validity and feasibility of units
during actual classroom use, the Teacher Liaison Officer was responsiole at Step
16 for:

(1) selecting the tnal schools and teachers from volunteers,

(2) arranging for tnai teachers’ induction seminars at ASEP headquarters invoiving
speakers such as the relevant Area Specialist, the MDO and the Researci:
Officer connected with the unit to giving brief talks on the content of the unit,
evaluation techniques and ;eedback required from the teachers,

(3) arranging meetings at which teachers provi .ed ASEP staff with feedback on
how the unit was progressing

The role of Teacher Liaison Offiver as a separate person disappeared during the first
twce years of ASEP and the tasks were added to those of the MDOs.

Cntena used to select teachers for the first trial were willngness on the part of the
teactier to cooperate fully in the program, expertise in teaching, proximity of the
school to ASEP headquarters, assurance that the class would oe avallable for the
duration of the traling period and willngness of s¢hools to make provision for
teachers to attend training sessions (Document 19)

Document 19 details the purposes of the second tral as being to
(1) refine the structure and preser tation of iIravidual units,

(2) establish or confirm necessary prerequisites for teachers and students using a
particular unit,

(3) determine the suitabiity of & particular unit for different teachir« situations,
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(4 train a group of teachers to be expenenced in Project philosophy and the use
of Project maternals.

In particuiar, the second tnals helped to identify whether there were any State
differences that needed to be taken into acco. .t in the final version of units.

Since the second trials were national, their successful implementation depended
to a large extent on assistance from other organisations in each State (Document
19). It was in this capacity that the State Advisory Committee play=d a major role.
This commuittee appointed a State Tnal Coordinator who, along with the Teacher
Liaison Officer, was responsible for the national trials The State Trial Coordinators
selected the trial schools (from those volunteering for the task) and coordinated the
trials. As well, they were responsible for organising and conducting the induction
courses to introduce teachers to ASEP phifosophy and to conduct the post-tral
semnars.

Step 17 (First Trials) and Step 29 (Second Trials): Materials Sorted into
Requirements for Trial Schools

Tral matenals for each unit were collated into trial class sets consisting of over
30 copies cf all matenals intended for student use and inspection sets consisting
of one copy of all student and teachsr materials The materials were distributedto:

(1) Trials teachers. Each \cacher receiec une class set and two inspection gats.
One inspection set was to be returned with comments to ASEP after completion
of the tnal. In the case of the nationai trals (Step 29), State Tnal Ccordinators
were responsible for distribution of materials in their States.

(2) ASEP staff, library, files, evaluators, display and ACER. (ne inspection
s>t was distnbuted to each of these.

(3) Committee of Management. One inspection set was sent to each member
of this comimittee.

(4) State Advisory Committees. Ten inspection sets were sent to the chairman
of each State Advisory Committee. Comments were invited from these people.

(5) Overseas. Inspection sets were sent to a few science education centres
overseas.

(6) National anc State libraries. Libranes received inspection sets.

(7) Teacher training institutions. Some institutions involved in the tra aing of
science teachers were sent copies of units

Step 18 [First Trials) and Step 30 (Second Trials): Materials Tried out at
Schools and Evaluated

Because of the importance of this step involvng the collection of evaluative
information during trials and of the following step invoiving the collation of this
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information, Chapter 5 of this report 1s devoted entrely to these areas
Consequently, these steps are outlined briefly here for completeness while the
reader is referred to Chapter 5 for greater detail.

The majority of ASEP units underwent two tnals, although time and financial
stnngencies necessitated that some units received only a second tnal, and one unit
received only a first trial (Minerals and Crystals). The first tnal involved
approximately eight classes in schools accessible to the ASEP headguarters in
Melboume, this enabled close contact to be mair.;ained between trial teachers and
ASEP staff On the other hand, the second trnals were national and were
coordinated in each State by a person appointed by the relevant State Advisory
Committee Typically over 20 classes were Involved in the second trals

As Chapter 5 shows, a vanety of types of evaluative information was collected
during both the firstand second tnials This information inCludeu experts' responses
to structureq questionnaires, experts’ unstructured comments, meetings of tnal
teachers ar.d ASEP staff, trial students' responses to structured and unstructured
questionnaire iiams, results of student achievement tests and visits to trial classes
by ASEP staff 7o a greater or lesser extent, each of these source. yielded
informatior: which was useful In guiding the revision of materials.

Step 19 (First Trials) and Step 31 (Second Trials): Feedback to Evalv..tion
Team and Collation of Findings

The evaluation team, under the direction of the Area Specialist Evaluation (Ken
Monitz), collated and analysed the feedback information from all sources and
prepared an evaluation report for each unit. As Chapter 5 shows, this feedback
information ranged from the frequenc.es of different responses to structured
questionnarre items aggregated across large samples to the listing of all open-
ended comments miade by various outside consultants and tnal teachers The way
that ths feedback information was used in the rewnting of units also 1s discussed
in Chapter 5.

Step 37: ASPRO Discusses Final Art for Publication in Consultation with
Publisher’s Printer

This was the first stage at which the outside publisher of the fine! versicn became
involved. In fact, Step 37 is analogous to Steps 14 and 26 except for the
involvement of the vutside publisher.

In order to ensure that the matenals were of a sutable standard for publcation,
minor changes were made to photographs, diagrams, illuctrations, etc. This
procedure was carned out by ASEP’s Area Specialist Production (ASPRO) in
consultation with the outside publisher's production staff In particdlar, these
changes were guided by feedback information obtained during the second trials of
units.

Step 38: Final Approval Given

The final step simply involved senior ASEP staff in approving the third version,
toaether with the last changes to artwork, for transmission to the external publisher
]: l{ll Croduction in final published form.
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DISCUSSION

Chronologically, documents describing the 38 Steps appeared after several units
had passed through many of the stages. Consequently, the 38 Steps represents an
articuletion and formalisation of a process of curriculum development which ASEP
staff previously had evolved, put into practice and found useful (Williamson,
questionnaire, 1978).

The 38 Steps model was based in part upon the Assistant Director
Development's previous experience with the Junior Secondary Science Project
(Dale, personal interview, 1981). But, as Dale also notes, the evolution of the 38
Steps scheme was influenced substantially by input from ASEP staff and external
consultants to the Project Furthermore, in Dale’s opinion, the 38 Steps provided an
excellent ideal model for ASEP's curnculum development procedures, although
short cuts were found to be needed In practice to reduce the amount of time
involved in following all steps Fishz. . sersonal interview, 1981) found the 38 Steps
scheme useful because 1t helpeu »m with organising his time deadlines and
anticipating what activities and staff weuld be involved in subsequent stages.
Willamson (personal interview, 1981), while acknowledging ments of the 38 Steps
scheme, pointed out that the existence of such a scheme restricted flexibyity in that
all units had to follow the same sequence of development steps.

The 38 Steps was found & particularly useful device by the Director and Assistant
Directors for organising the timing of different stages in the development of units.
With so many units being developed simultaneously, 1t was found necessary In the
interest of efficient use of resources to ensure that deadlines were placed on the
preparation of specifications, writing of units, production, trialing and return of
feedback from trial schools. These deadlines were perceived necessary so that
production resources were kept in regular use, so that trial schools knew when
matenals would arrive and need to be returned, etc Consequently, from the point
of view of the Assistant Director Development, the 38 Steps was a “background
scheduling device” (Dale, personal interview, 1981) which faclitated the
coordination and pacing of ASEP’s complex unit development work

The existence of strict time schedules was reacted to differently by different
Materals Development Officers For example, Fisher (private interview, 1981)
appreciated the need for deadiines and found the pressure quite acceptable. On
the other hand, other writers (e g , Shepherd, letter, 1974) found the time pressures
unacceptable and felt that sometimes the edu~ational qualty of materials had to be
corpromised in o Jer to meet deadlines. The ASEP experience, then, highlights
the need In complex curmculum development ventures to strike an appropriate
balance in which deadlines are sufficiently ngid to ensure reasonably efficient use of
scarce resources but still provide enough flexibility so that educational quality is not
seriously compromised.

It was mainly the senior administrative staff (Director and Assistant Directors) who
were concerned diuectly with the 38 Steps scheme as a whole. For these staff, the
38 Steps not only assisted in planning and scheduling ASEP's development
activities. but also proved a useful conceptualisaton of the Project to portray to
newly arrived ASEP staff and to external audiences. On the other hand, other ASEP
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personnel (e.g , production, editorial, teacher liaison staff) were concerned mainly
with the small number of steps and associated deadlines related specifically to the
particular areas. Even Materials Development Officers, although responsihle for
meeting the deadlines associated with a sizeable number of steps, still had no reed
to maintain an interest in all 38 steps. In fact, one Materials Development Officer
(Lang, questionnaire, 1981) was unsure of what was meant by the term “the 38
Steps” when responding to a questionnarre

A major mer:it of this chapter is that It has served to identify and sequence the
large number of distinct stages involved in the development of each ASEP untt.
Although not all stages in the 38 Steps necessarly would be included in all
curriculum development initiatives, this chapter’s description of the 38 Steps in the
development of ASEP materials could provide useful guidance to others embarking
on curniculum development work In particular, the present chapter could serve to
make others aware of the complexity of curriculum development work and help
people identify and sequence those steps which are likely to be followed in therr own
work.
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CHAPTER S

EVALUATION OF ASEP MATERIALS

The previous chapter was uevoted to the 38 Steps involved In the production of
ASEP matenals An overview of these 38 Steps Is provided in Chapter 4 in both
tabular form (Tauie 4) and diagrarnmatic form (Figure 2) However, because of the
importance of the specific steps involving the ccllection and collation of evaluative
information during field trails (namely, Steps 18 and 19 1n the first tnals and Steps
30 and 31 In the second tnalg), the present chapter is devoted to a comprehensive
discussion of the evaluation of ASEP materials

INTRODUCTION

In a recent book from the Stanford Evaluation Cor.sortium, Cronbach and
colleagues claim that

Evaluators gain much experence in the course of designing ai.d redesigning a
stuay. Unfortunately, httle of that experience 1S recoraed for the benefit of the
evaluation community . Methods of evaluation would improve faster if
evdluators more often wrote retrospective accounts - (Cronbach et al, 1280,
p. 214)

Moreover, Anderson and Ball {1978, p 101) note that what exists In the literature
in terms of reports of evaluation efforts aimost exclusively focusses on summative
evaluation. while reports of formative evaluation efforts are particuiarly scarce One
reason for this, of course, 15 that summative evaluation reports serve wider
audiences. whereas formative evaluation reports are likely to be of interest
predominantly to the curniculum developers themselves. Nevertheless, a portrayal
of the form.ative evaluation procedures which were followed by a specific curnculum
project potentially could provide valuable guidance to others embarking on
formative evaluation intiatives

The foimative evaluation activities ascuuated with the Australian Science
Education Project (ASEP) are among the most comprehensive employed in any
Australian curnculum venture. Consequently, In an attempt to enlighten others
involved in 1ormative evalud! un, this chapter ams to descnbe, illustrate with
concrete examples and draw implicauons from the formalive e 2uation activities
arsociated with ASEP

A recent study of the self-evaluation efforts of teachers involved in school-based
projects funded under the Innovations Program of the Australan Schools
Commission showed that the concept of formative evaiuation was foreign to alarge
»roportion of teachers and that relatively few teachers used any form of systematic
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eveluation to guide improvements in therr ongoing projects (Fraser & Edwards,
1982). The potential contribution that formative evaluation can make to the
continuous monitoring and iImprovement of school-based curnculum development
initiatives 1s unlikely to be realised unless teachers can be given some practical
guidance In this area Consequently, by drawing on the formative evaluation
expenences associated with ASEP, this chapter i1s likely to prowide valuable
guidance to teachers attempting the formative evaluation of therr school-based
curriculum development initiatives

In order to facilitate understanding of later discussion of ASEP's evaluation
procedures, this sectiu, provides relevant background information and delineates
the scope of this task In particular, consideration in the following subsections is
given to (a) the focus of the present chapter in terms of the 38 Steps, (b) the
distinction betw een student and curniculum evaluation, (c) the range of evaluation
mzthods useft. In formative curnculum evaluation, (d) evaluation vs dissemination
and () the organisation of field tnals.

Focus of Present Chapter in Terms of the 38 Steps

Cohen (1973a,b) has drawn valuatle distinctions between reflective evaluation,
summative evaluation and formativa evaluation. Reflective evaluation comprises
a prelminary screening of curnculum components and Invoives a subjective
assessment of therr suitability Summative evaluation involves assessing the overall
effects of a curnculum unit after it has been developed Formative evaluz.uon
involves the gathenng of information which can be used to guide the revision of
preliminary versions of curriculum materials

Chapter 4 provides detailed discussion of those six steps of the 38 Steps which
involved reflective evaluation conducted prior to field trals to provide fzeliminary
information to guide the development and modification of units These six steps,
which are included in Tablc 4, involved a group of ASEP staff in scrutinising each
unit’s first specification (Step 3) and second specification (Step 7). and the
presentation and approval of the first tnal version and later the second trial version
of matenals to ASEP's academic staff (Steps 11 and 23) and editorial staff (Steps
12 and 24) These steps Involving reflectivz evaluation were found to provide a
rather economical way of svaluating, eliminating and modifying units at an early
stage prior to Incurrnng the expense of prouuction and field trials (Ramsey, 1971).

Since ASEP’s main charter clearly was the deveiopment of matenals, the primary
goal of evaluation within ASEP was the formative one of guiding th.e ongoing
development and revision of matenials The summative evaluation of individual or
groups of units therefore was perceved as being of relatively miner irportance,
although 1t served two functions First, summat.ve inf  nation indicating that a unit
was considered worthwhile on the whole (despite the existence of specific
weaknesses requinng modification) was important to many of AGEP s Materals
Development Officers fur sustaining and motivating therr materals writing efiorts.
Second, the infoimal dissemination of ASEP matenals that took place ai many
levels in part made use of global trends emerging from evaluation at the fiela tasting
siage.
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As the present report Is concerned with curnculum development processes and
procedures, It 1s formative rather than summative evaluation that 1s considered in
this chapter. However, researchers also have engaged in a number of interesting
summative evaluation efforts in relation to ASEP and these have formed the basis
for a separate review commissioned by the Curnculum Development Centre
(Fraser, 1978).

Although, In hindsight, 1t 1S clear that the evaluation efforts associated with field
tnals of ASEP maternals had a primarily formative rather than summative function,
this distinction understandably was nct fully appreciated at the time by all ASEP
staff. When ASEP was first established, the field of curniculum evaluation was still in
its Infancy beth in Australia and internationally. Consequently, it is not suprising that
ASEP staff at large (including those involved specifically in evaluation) were neither
fully appreciative of the important distinction between formative, and summative
evaluation nor experienced in the range of evaluation techniques likely to be useful
specifically in formative evaluation.

Curriculum vs. Student Evaluation

Not cnly was ASEP's curnculum evaluation onentation formative rather than
summative, but aiso ASEP's efforts with regard to student evaluation were
concentiated on formative evaluation. |1 fact, quite early n ASEP’s lifetime, it was
decided that the development of summative tests of student achievement would be
the individual school's responsibility entirely Consequently, ASEP developed no
instruments for assessing the student's overall progress On the other hand, ASEP
made 3 substantiai commitment to the formative evaluation of student progress
through the development of extensive diagnostic self-administered tests which aie
containeu In the final published versic is of ASEP units. These diagnostic tests,
which are provided at the end of sections of ASEP units, are self-administered and
self-corrected by the student. In fact, a major feature of these diagnostic tests Is that
the student 1s provided with explanations for the rnight answer, reasons why
alternative answers are incorrect and suggestions for further reading for students
answering a particular question incorrectly The fact that these tests are self-
administered and that answers are provided within ASEP units ensure that they are
used for their ntended formative purpose and precludes ‘e possibility of teachers
using them for summative purposes Furthermore, as the diagnostic tests
contained In the published version of ASEP matenais were developed for the
puil. ..e of student evaluation, they are not discussed further in this chapter since
the focus here 1S upon curnculum evaluation procedures.

Nevertheless. ASEP did use tests ot student acnievement as part of ther
curnculum evaluation efforts, that 1s, in addition to the self-administered, seif-
corrected diagnustic tests ncluded as part of ASEP units, the second tnals made
use of a series of separate achievement tests which were administered by teachers
and scored and collated by ASEF staff However, these tests were not intended to
assess the progress of ndividuc  students. Rather, the combined performance of
large groups of trial students was used as an index of the success of ASEP
matenials in promoting the achievement of certain ams and for identifying common
areas of deficiency or misunderstanding which would need attuntron when revising
materials. In particular, 1t was hoped that analyses based on the performance of
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large groups of students on the individual items compnsing those tests would
provide some so-called “hard data” ahout areas ir which specific revision would be
needed if the material~ were to achieve their intended aims

A major Insigt.t achieved by the time of the second trials was that there was a
need for two sef arate achievement tests for each unit, one which was a separate
test to be administered by the teacher and collated by ASEP staff for curriculum
evaluation purposes, and the other which was self-administered by students for the
pu:poses of individual diagnosis This iInsight, however, had not been reached at
the time of the first trals Instead, at that time, a single test was used which
attempted *o combine student evaluation and curnculum evaluation purposes. The
idea was that, first, students would seif-administer and self-correct each test for
diagnostic purposes and, second, all response sheets would be returned to ASEP
for collation for curriculum evaluation purposes. This method of using only a single
test was abandoned in favour of the use of separate tests because often different
sets of items ideally were needed for student and curnculum evaluation purposes
and because ASEP staif were worried about the quality of data obtained from self-
tests for which students had ready access to the correct answers

Although Document 73 (ASEP, 1972a) makes It quite clear that ine diagnostic
tests incorporated into ASEP units should not be seen as part of ASEP's curriculum
evaluation procedures, the writing of these diagnostic tests still occupied a very
sizable propot tion of the evaluation staff's tme. Moreover, as these diagnostic tests
had to be ready in time for inclusion in the units themselves, their development was
subject to the same stringent procuction deadlines as the units as a whole For this
reason, the development of diagnostic tests often assumed prionity over other tasks
concerned specifically with curnculum evaluation Consequently, when considering
the curriculum evaluation initiatives undertaken by ASEP stuff, it 1s important to
appreciate that the amount of effort which ASEP’s three or fuur full-time evaluation
personnel could expend on curnculum evaluation intiatives was reduced
considerably by their higher-prionty responsibilities in diagnostic test-writing

Range of Methods in Farmative Evaluation

The range of alternative evaluation techniques available for use n formative
curriculum evaluation 1s guite Groad (see Grobman, 1968, Conen, 1973b, Baker &
Alkkin, 1973, Baker, 1974, 1978, Champagne & Klopfer, 1974, Sanders &
Cunningham, 1974, Harlen, 1975, Krus et al., 1975, Novick, 1976, Steadman.
1976, Bloom, 1977). It 1s important to note that ASEP's formative evaluatior.
activities also were very broad mn scope and encompassed numerous and varned
approaches In later secuons of this chapter, an attempt 1s made to provide
concrete illustrations of each of the techniques followed by ASEP and. where
feasible, to record some tentative observations about ther usefulness.

Although student achievement testing was by no means the only information
collecled during the trials of ASEP materials, it was one area which absorted o
sizable proportion of the evaluation team'’s time As thic onginal proposal for the
funding of ASEP clearly requested provision for people referred to as “test tem
writers” rather than "curnculum evaluators” (Ramsey, 1971), ASEP's evaluation

]: lK&llcwere chosen more for their accomplishments as writers of achievement test
!
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items than for therr experience in curnculum evaluation Given this background, it
was quite predictable that the use of student achievement measures formed one of
the key elements in ASEP's fcrmative evaluation procedures

Evaluation vs. Dissemination

ASEP's field trials were intended not only to provide the formative evaluative
information necessary to guide the rewriting of matenals, but also to facilitate the
dissemination of ASEP materials throughout Australia (Ramsey, 1971), that is,
through the riational trials, a nucleus of science teachers became familiar with
ASEP’s philosophy, gained experience in its use and felt at least a degree of
“ownership since there existed a mechanism through which teachers' views could
be fed back to the Project team and acted upon in th.e rewnting of units. Even in
situations where ASEP wniters in fact ignored suggestions made by tnal teachers,
itis hkely that teachers’ commitment to ASEP was enhanced by knowing that therr
opiniors ware being sought Moreover, an empirical study (Owens, 1978) has
shown that participation in ASEP's tnals promoted dissemination. In particular,
Owens found that participation by the head of scicrice In ASEP's trials was amajor
factor in promoting thie later use of ASEP matenals in a school.

As well, the first tnals cre ated regular contact between teachers and ASEP staff
through teache-s attending regular meetings at ASEP headguarters and through
ASEP staff visting schools “~nsequently, a particularly strong lhaison was
developed between trial teachers and ASEP's writers. For this reason, the first trials
also provided a very good vehicle for the dissemination of ASEP matena's locally
through the training of a nucleus of Victonian teachers in therr use (Northfield, 1976).

Organisation of Field Trials

Many ASEP units underwent field testing twice The first versions of ASEP units
were subjected to local field tnals in schools in Victona, whereas the second
versions underwent trials in a national sample of schools However, there v.ere a
number of noteworthy exceptions to this pattern First, as a few uruts were
essentially adaptations of units developed previously overseas (e g., AScP's
Forces was based on an ISCS unit produced in the United States), these were
subjected only to the second (national) field tnals. Second, as time and funds began
torun out towards the end of th : project. it proved necessary to exclude some units
from the national trials Also, for some units which actually underwent national trial,
time stnngencies towards the end of the project meant that it was mpossible to
collate and make use of an, feeaback matenal when preparing the final version of
units.

Although there existed some differences in the evaluation procedures followed i
the first and second trals. they were sufficiently similar in many respects to permit
them to be discussed together inthis chapter. One major contrast between the two
trials was that the first tnal involved a smaller number of Classes (about cight) located
In the Melbcurne metropolitan area, whereas the second trial involved a larger
number of classes (over 20) drawn nationally*from all Austrahan States. An
important reason why the first trial was locally based was to enable close contact
to be maintained between ASEP staff and tnial schools The restnction in the size
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and location of the sample for first tnal also provided a relatively economical initial
tryout of materials. In contrast, the more comprehensive national tnal was designed
to deterrrune the suitability of units in a wider varety of classrooms, to ascertaii the
specific needs of the vanous States and to gather information about sources of
equipment and teaching aids for the units in various States.

Whereas teachers were in direct contact with ASEP staff duning the local tnal, during
the national tnal the teachers in each State worked with a Trial Coordinator
appointed by the State Advisory committee The State Trial Coordinator organised
the trial of all units, was given time off from part of his or her professional duties to
do this work and coordinated trials on behalf of ASEP and the relevant State
Advisory Committee. Also, for the tnal of each unit, there was a team leader in each
State who was responsible to the Coordinator for both participating in and
coordinating the tral of that specific umt Team leaders typically were heads of
science departments In their schools, whereas the remainder of each team
normally involved approximatety three other science teachers who also trialled the
unit. In selecting tnal schools In each State, it was required that the proportion of
students In vanous types of school systems be reflected in the proportion of
teachers in all teams 1n a given State.

In addition to the trial schools selected and monitored by the Tnals Coordinator
. in Victonia, ASEP staff also selected another few schools in Victona in reasonable
proximity to the ASEP headquarters to tnal the second version of each ASEP unit
The reason for this was that, in the light of expenences gained during the first trial,
it was felt that highly valuable feedback information could be obtained through visits
mar'e to local trial classes by ASEP personncl But, as ASEP staff did not wish to
interfere in any way v.ith the field testing efforts organised by the Trials Coordinator
in Victoria, ASEP established a separate set of schools which agreed to tnal a unit
and permit ASEP staff to visit tnial classes. These tnal schools, however, were not
involvec' in providing the types of evaluative informaucn which we e collected by the
Trials Coordinators in each State.

TYPES OF EVALUATIVE INFORMATION

This section describes and gives concrete examples of the types of formative
evaluation nformation collected by ASEP during the local and national tnals of units
Also, preliminary consideration is given here to some of the methods used by the
ASEP team in the coliation of evaluation information By providing these authentic
and concrete examples of the evaluation approaches used by ASEP, it 1s hoped
that others involved in the formative evaluation of curncula (whether school-based
or project-based) will be provided with practical assistance

Experts’ Responses to Structured Questionnaires

The collection and collation of expert opinion was o 1.,ur apprcach to the
evaluation of the tnal versions of ASEP units. For ¢ach ASEP unit, the same
structured questionnaire was con: ted by a group of experts consisting of
external consultants, teachers whose Llasses were involved in the classruom tryout
of *~g unit and members of “tate Advisory Committegs (.e , groups of science

E lCators and teac! 2rs orgaiised by ASEP in each State to assist the Project) In
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particular, the State Advisory Committees paid special attention to any specific
difficulties which were likely to anse in using the unitin their own State (e g., because
of special syllabus requirements).

In the case of the first tnal of the ASEP unit entitled Charge, a total of 39 experts
provided responses to structured questionnaire items. Part of this group of experts
consisted of four extemal consultants who were known for their special interest
etther in physics or physics education, \hese were A Klein (Melbourne University
Physics Department, Victoria), Professor Makinson (Macquane University Physics
Department, New South Wales), B. Webber (Salisbury Teachers’ College, South
Australia) and E. Gardiner (Melbourne Grammar School, Victoria) The second
group consisted of the eight teachers of the classes involved in field testing the unit
in schoois IN the metropolitan area of Melbourne. For this particular unit, three of the
schools were coeducational government high schools, three were girls' non-
Catholic Independent schoc's, one was a Catholic boys' school and one was a non-
Catholic independent boys' school The rernaining group compnsed 27 members
of State Advisory Committees {five from South Austrana, seven from Queensland,
four from Western Australia, five from Victoria, three from Tasmania and three from
New South Wales).

These experts were asked to provide ther opinions about the 27 different
aspects of the unit shown in Table § by responding on a five-point scale ranging
from “very favourably impiessed” t¢ "unsatisfactory”. It can be seen from Table &
that the 27 individual tems covered four areas, namely, ASEP philosophy, student
matenals, teachers' guide and appearance and production. But, as people were
allowed to omit a rating for any aspect about which they felt unable to comment, the
frequencies of all ratings do not always sum to 39.

As ulfferent experts could have different perspectives, clearly the responses of
each indmvidual were important. External consultants from university physics
departments could have viewed ihe unit differently from teachers or members of
State Advisory Committees. Teachers might have obtained unique insights from
field testing materials Also, the ratings provided by Stat  Advisory Committees
could vary from State to State to reflect important between-State differences.
Nevertheless. although the vaiue of each indvidual’s responses was recognised,
the t.tal amount of information avalable terided to be unweldy. In fact, the
responses of 39 different experts to 27 different questions produced 1,053 different
pieces of inforrnation.

Also, the time pressures associated with ASEP's production schedule meant
that the collation of feedback matenal and its use in revising units had to be
completea wittiun a farly limited tme penod Consrnuently, these time pressures
led to some conflict between the need to pay careful att.tion to the differences in
opinion expressed by each of the 39 experts and the need to summanse the
cumbersome set of data quickly in a manner which highighted major trends. These
considerations led to the practice of aggregating responses across the whole
group of respondents as shown in Table 5. Although the curnculum developers had
access to each expert's individual responses when rewnting the unit, a certan
amount of time was saved by using summanes like that Hustrated in Table 5 to
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identify ger 2ral rends and specific areas for which the responses of individuals
needed to be scrutinised more closely.

Experts’ Unstructured Comments

In addition to the structured questiorinarre uescribed above, each of the 39
experts also was asked to provide unstructured comments which were r .corde
either as responses to open-ended guestionnaire items or which were recorded
directly onto a copy of the unit itself Also, some of these experts provided a
covering letter which made addtional giobal statements. In order to provide
concrete illustration of the types of information obt ...d by these methods, Table
6 lists some typical examples of comments made by the same group of 39 experts
who were involved in evaluating th:e first tnal version of Charge.

TABLE 5: Summary of Experts’ Responses to Structured
Orestionnaire Items about the Unit “Charge”

Frequency ofRating

Aspect of Unit Very Unsatis-
favourably factory
mpressed

1 2 3 4 5

ASEP Philosophy

1.
11 Reflection of ASEP objectives 1/ 18 1
12  Reflection of ASEP content

themes 20 13 2 1
1.3 Adherencetoways of dealing

withsuby  matteraccording

to Piagetiani theory 11 13 8 1
14 Provisions forindvidual

differences b 12 9 1
1.5 Useofthe nquirv approach 16 15 5

2. Student Materia's
21 Autherticty of science
conteni 22 1" 5 - 1
22  Approprateness for
students’ levels of
developrnent 11 19 ¢ 1
23  Approprateness for
existing clagsroom conditions

and resources 14 16 9 2 P
24 Organisation and structure
of learning experiences 15 16 8 2
25  Qualtyoftests 14 12 10 3
20 Suttabity of studenis’
| recorded work 10 15 8 2 2
‘ 27 Thenameoftheunt 18 8 2 - -
| Tre length of the unit 7 14 9 3 1
|
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TABLE 5 Continued
S' mmary of Experts’ Responses to Structured
Questionnaire Items about the Unit “Charge”

Frequency of Rating

Aspect¢  .nit Very Unsatis-
favourably factory
impressed

1 2 3 4 5

3. Teachers’ Guide
31  Adeauacy of nformation

supplec g 18 10
32 Adequacy of suggestions for

Classrcom organization and

procedures 11 12 6 2 1
33 Adequacyofusts of

equipment required V7 13 4 2
34  Adequacy oflists of

references and audiovisuals 2 6 12 7 .
35 Easeofuse 10 16 5 3 1
36 tayoutandorgansaticn 13 20 3 1 2
4. Appearance§ Production
41 Style " 15 10 1 -
42 Layout 5 23 7 3 -
43  Grammar and Punctuation 5 19 9 1 4
44  Typography 8 13 15 1
45 Sizeofbooklets 2C 8 7 3 -
46  Photographs 10 19 5 3 2
47  Diagrame ordidiustrations 12 12 7 3 1
48  Cartoons 14 13 4 7 -

Meetings Involving Trial Teachers and ASEP Staff

Dunng the first field testing of each ASEP unit, tral teachers visted ASEP
headguarters every two weeks to meet vath the writers and other ASEr staff At
these meetings. ASEP staff could ask questions and tedchers could report their
expenences and problems Teachers emphasised what students and teachers
actualy were dong in the classroum and ASEP staff provided guidance about what
tuture parts of the unit would involve Alsc some audio and video tapes were made
of some lessuns as a basis for discussion dunng these neetings  Althcugh the
national trials were not urganised in a way which provided the opportunity for
moetings between ASEP staff and tnai teachers. nevertheless, it was noted
previously that ASEP statt supplemented the iist of national tnal schools with. seveial

Q other local schools which could be visitec. by ASEP staff
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TABLE €: Unstructured Comments Made by Experts about the
First Trial Version of “Charge”

External Concultants
This unit 1s brlliait in concept and execution

Fine! The unit 1s expenmentally based, interesting and rejates to the environment
The teachers’ guide did not measure up.
Much improvement is needed in editing

Teachers
I am afraid | could not justify the time involved in this unt.

The students became bo, ed.

The unit achieves the goals of ASEP.

Although very enthusiastic at firs*, 3t dents lost interest towards the fimish
I feel the unit wred to cover too much territory

Ithink 1t 1s an excelient umit and thoroughly enjoyed tnaling it. Most of the trial class
also enjoyed it and gained a lot from it.

A good unit which measures up well on most points

When preparation time 1s taken into account, it would be unrealistic 10 think that it
would be feasible to introduce ASEP into the schools unless laboratory assistance
was acsured.

State Advisory Committees
I tried the expenments mvself and feel they would provide students with a J00d
grasp of the concept of charge

In general | thought the studen‘s' booklet showed a patronising atutude to tre
teacher.

The teacher’s guide 1s padded out with farly useless photcgrapns and diagrams

The unit as awhole is excellent both in content ad approach ar Jd provides a good
et of graded options

The standaru of editing 1s incredibly low
The layout needs improvement
An =xcellent unit; the best | have saen to date

The format of th2 teacher's gu:de 1s piecenieal
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Trial Students’ Responses to Structured Questionnaire Items

The evaluation of t Al versions of units was based also on student responses to
a short siructured questionnaire. Table 7 shows six aspects of each unit which were
rated by tnal students using a five-point scale ranging from “liked very much” to
“chsliked very much” As there were reletively few items in this part of the
questionnare, it proved feasibie to collate results separately for each individual
class involved in the first tnal As a greater number of schools was involved In the
national trals, resuits tended to be collated separately for the group of classes in
each State Table 7 presents data from two of the inuvidual schools (namely,
Huntingdale High School and Firbank Church of England Girls’ Grammar School)
involved In the field testing of the first vcrsion of Charge. “or economy, however,
ASEP staff collated information fcr a random sample of only 15 students tfrom each
class instead of using all students Tne botiom of Tehle 7 wrovides aggregated
results for a sample of 105 students consisting of 15 <.udents chosen randomly
fromthe seven schools vvhe se feedback had been recerved at the time of collation

TABLE 7: Suramary cf Student Responses to Structured
Questionnaire items

Frequency of Rating
School Aspect of Unit Lked Dishked
very very
n ach much
1 2 3 4 5
Subject-matter 2 7 3 1 2
E::periments 6 7 1 1 -
SchuciA  Tests - 5 6 1 3
(N'15) Photographs 1 7 6 - 1
Diagrams anr}
illustrations 4 3 3 2 3
Readinglevet 1 6 4 2 2
Subject-matter 7 6 2 - -
SchoolB  Experments 10 4 1 - -
(N15) Tests 3 7 2 3 -
hotographs 7 3 2 1 2
Diagran ~and
lustrations 11 1 - - 3
Readnalevel 5 4 4 2 -
Total Subject-matter 24 49 15 11 4
forall Experments 53 33 8 9
Schools  Tests 8 38 23 24 11
(N105) Photographs 29 30 26 13
Diagrams and
illustrations 35 33 21 9 9
Readingievel 21 31 30 15 8
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Trial Students’ Responses to Unstructured Questicnnaire items

In addttion to responses to the structured part of the student questionnarre, gach
student nvolved 11 the field testing of ASEP units resporided to the unstructured
part of the student questionnarre which includad various open-ended questions As
this procedure led to the collection of sizabie amounts of information, ASEP staff
involved n collation of feedback needed to estabirsh some quick and conyenient
rnethod of summansing this information for use by the curnculurm gevelopers dunng
rewrting. Table 8 llustrates how this was done by tabuating the frequency of
common answers to each of six open-ended guestions The datain Table 8 are tor
the: same sample of 105 students fron seven classes mvohved n teid testing tiw
first version of Charge.

TABLE 8: Summary of Frequent Student Answers
to Oper Fnded Questions

Question Freque .y Answer

What didyou 29 Doy electropiating in Optior. 3

like most about 29 Doing expenmets

this unit”? 15 Studenis work at therr own pace

12 Reading about Bernjar i Frankhnin Option 6

3 Connectingcircuits up
v You can find things out for yourself
5 ASEP s informal

What did you 6 YWriting down resuits of expeniments
dislike most 11 CGivingverbalreports to the class
about this urit” 9 Not having enough eguipment for the: whole

class

he fact that the class had aiready done
some of the work earher
Experments on plastic strips that wouldn't

~4

work

5 Thetests
What cid vz g 24 Nothing
fird the most 12 Getting some of the expernments to work
difficult? 9 The work onnsulators

6 Reading the booklets

5 The sectionon ions
What canyoudn 52 Electroplating
nowthatycu 23 Make abattery
couldn'tdgo 14 Recharge a battery
before? 8 Make aspark

5 Charge things electricaily

3 Work with electricity safely withcut being

O

' frghtened
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TABLE 8 Continued
Summary of Frequent Studen? Answers
to Open-Ended Questions

Question Frequency Answer

What do you 23 Elect-oplating

know now tiat 17 Batteries

youdidn’t 12 History of Benjamin Frankun

know before? 6 Toavoud standing near pointed objects

when hightning strikes

5 Like chargesrepel but unlike charges attract.
3 The finger 1s a conductor

Inwhiat ways do 19 I'mnot so scared of electrncity now.

youfeel 5 Iam beginning to like science morethan

arfferently lusedto

from before? Iike to do science experiments at home

Theimportance of electricty in ouirlves

I'm surel don'twant tobe a science teacher.
If Iwas the seventeanth son cf a soapmaker
(hke Franklin), I could stillbe famous.

NN S

Trial Students’ General Comments

Tral students not only responaed to the structured and open-ended
questionrarre items discussed in the previous sections, but also were required to
write down comments describing therr general reactions to a unit as a whiole. This
information was collated by ASEP staft to produce a list of what we. e perceived to
be the most salient commsnts meide by students from each: class involved in the
field testing of a unit In the case of the tnal of the first version of Charge, some
exaniples of the general comments made by students are given in Takle 9.

Results oi Student Achievement Tests

Earler in this chapter, a desunption was given of the use of siudent achievement
tests in tiwe formative evaluation Of triai versions of urits In particular, it was noted
that the use of a single inrstrument for the purposes of both student and curnculum
evaluatior, during the first tnal was superseded n the second tral by a revised
method in «..Cch separate instruments were used for the two separate purposes.
Thie purposes of student evaluation were: served oy the riclusion of diagnostic seif
lests within each unit, whereau the purposes of curncuwm evaluation appeared
better served by a separate teacher-administered achievement test The use of
studeri. achievement data from teacher-administered tests is Hllustiated below with
data coliected during the second trial of Charge.

~
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TABLE 9: Examples of Students’ General Comments

Huntingdale High School

The funnys were unfunny.

The unit was good because It had a lot of practical work

This approach is better than being taught off the blackboard by the teacher
The unit was a waste of time except for the copper plating.

The core was boring.

Footscray High School
| think the options are good ideas but | would rather be learning science from the
teacher himself.
Most girls aren t interested In this unit mostly boys like this sort of work
‘ I think In cases where you have to set up a complicated experiment or even simple
expeniments, more diagrams are needed than were in the booklets
I wish we could do more of this

Springvale High School
' enjoyed the experiments.
It was boring in places

It was confusing In places.

Firbank Church of England Girls’ Grammar School

At the beginning | liked the unit because 1t was an entirely new subject But
towards the end, | felt borec

i feel this unit was a good ntroduciory unit to electricity, but | think 1t should have
gone into the unit further and it should have been longer

I would Iike some clearer explanations about 1ons

Strathcona Baptist Girls’ Grammar

I felt that the unit | did was too long but | enjoyed it.

| found the expenments much too long, especially in the firstunit Atti @ end it was
ternbly boring.

There 1s too much reacing to do

St Johns
In some parts of the book there are parts that are too hard to understand
Some of the pictures are not clear enough

Obtaining useful formative evaluative nformation from stuclent achievermient data
1S not a simple matter For exampie. the design of an appropriate and economical
achievement test posed the difficultivs described in Fraser (1973) Aithough some
of the unit’s iImportant ams were affective and psychomotor, the need to use an
economical paper-and-pencil instrument meant that it was easier to focus oniy on
the unit's cognitive objectives Furthermore, because ASEP units contan
numerous sections of optional student ma‘znal, t was necessary for a common
achievement test to omit tems measur.ng ams covered by optional sections and
@ tnctaitention to objectives which were Lovered by the compulsory part of the

E l C?r which were covered by several different cptions
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In an attempt to mrake interpretation of data more meaningful, use was made of
a pretest as well as a posttest and of a control group as well as the ASEP group. By
administering the same test prior to and after completion of the unit, it was pessible
to gauge the changes in achievement which occurred duning the time of studying
Charge. The purpose of the control group was to prevent attnbution of changes to
the curncutum when they might have been attnbutable t¢ ~ther vanables, such as
the mere passage of time, current cultural events or familiarity gained from taking
the same test twice

Altogether 22 classes, each from a different school, were involved in field testing
the second version of Charge in the cix Australian States Anaiyses were based,
however, only on the 17 schools whose data had been returned in time for collation.
Each of these schools provided two classes, one as an expenmental class and one
as acontrol class. This method of drawing two classe< from the same school made
the collection of control data easy to organise ana quick and led to reasonable
comparabiity between expenmental and control groups. Of the 17 classes in each
group, six were from Ilvew South Wales, five from Victoria, three from Queensland,
two from South Australia and one from Tasmania, one ciass was at the Year 7 level,
sevenwere at the Year 8 level and nine were at the Year 9level, and 10 classes were
from government high schools, two from government tecknical schools, three from
Catholic schools and two fron. indeperdent non-Catholic schools Also, inorder to
economize on testing time, a random sample of 10 students who had completed
both the pretest and posttest was selected from each class for analysis. The total
sample size was 170 for the experimental group and 170 for the control group.

Table 10 shows how achievement test data weie collated (see Frase , 1973) In
particular, because of the necd to obtain formative evaluative infcrmation to guide
the rewnting of matenals, students' total scores were not considered to be
particularly relevant Instead. student performance on individual items was
examined in an attempt to identfy specific objectives which were not being
achieved weli by students so that, in turn, meatenal related to these aspects could
be revised during the rewr.ting phase. The main descriptive information recorded in
Table 10 1s a statement of the objective measured by each item, together with the
frequency of correct response shown separately for the expenimeiital and conitrol
groups and for the pretest and posttest.

Despite the fact that pretest and contro' data are availabie, the interptetation of
the results in Table 10 1s still far from simple At minmum, the expenmental group
should have exhibited a greater pretest-posttest improvement than the rontrol
group For example, If stat otical signficance 's taken as a guide, a mimnimum
indization that the curnculum was somewhat effective 'n prori_ung a particular am
would be that the expermental group expenenced a significant improvement in
performance, whereas the control group did not Table 10 shows that this mimimal
cnenon, In fact. was met for six itcms (namely, ltems 1, 4, 5, 6, 7 and 8). On the
other hand, this minmal critenon was not met for Items 2, 3, 9 and 19, thus
suggesting that the parts of the unit deaiing with the objectives measured by these
latter tems were unsuccessful in promoting achievement of intended aims
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TABLE 10: Differences Between Pretest and Posttest in
Achievement on Individual Items

Frequency of Sigrificance
ltem Objective Group  CorrectResponse Test
z
Pre Post
1 Torecognize situations ASEP 110 132 317+
inthe environment where Control 110 119 132
electric charge arises
2 Tounderstandhowto ASEP 35 32 -0.48
earthcharged objects  Control 22 33 212
inthe environment
3 Tounderstandthatlike ASEF 71 108 452*
charges repel Contrl 63 &6 3 00
4 Tounderstand that ASCP 106 134 362
neutralbodies nether  Control 102 114 1.81
attract norrepel
5 Tounderstandthatun- ASEP 65 86 260"
likecharges attract Control 59 64 063
6 Toknowhowlongago ASEP 93 109 2.03"
Frankiin worked with Control 95 98 040
electricity
7 Toexplananobje-t'.  ASEP 67 100 416"
chargeintermsofposi-  Control 70 72 032
tive and negative charges
& Tou.derstandthatthe ASEP 114 141 364"
siyn ofar, object's Control 118 115 -0
charge dependsonthe
maternal withwhich it
1srubbed
9 Tourderstand that ASEP 30 40
bodies rubbed together Control 34 41
acquire equal and
opposite charges
10 Tounderstand some ASEP 136 137 140
attributes ofa Contro! 123 119 -053
sciertific model
o -
05, "'p<001
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it 1s arguable whether the degree of change observed for the items with
statistically significant resu®*s 1s large enough to suggest that the urit was sufficiently
successtul In promoting a certain am and, therefore, needed no revision to further
enhance achievement. For example, the data in Tapie 12 for item 1 show that,
among the ASEP group, the nuraber of students correctincreased from 110 to only
132 between pretesting and posttesting. Therefore, the data 'n Table 10 iilustrate
that, despite tne fact that some ASEP staff were hopeful that “"hard data” about
student actievement of intended ams might have prowided a dependable
foundation on which to base the rewrting of matenals, the lack of clear critena for
interpreting such data made thrs ideal difficult to realise Itis noteworthy that Harlen
(1970) also reported some disappointments with achievemer.t data in the formctive
evaluation of Science 5/13 in the UK

Visits to Trial Classes by ASEP Staff

Quite spart from the extensve wntten feedback obtained during formative
evaluation from experts and students, substantial and useful evaluative information
was obtained from classroom visits In fact, duning the field testing of the first tnal
version of each ASEP unit. numerous visits were made to trial schools by wniters
and other ASEP staff During these visits, in-depth discussion with students ana
teachers, examination of wrtten records of students’ work and informal
observation provided valuable feedback information to complement and
supplement that obtaned using othermethods Close attention was paid to errors,
inconsistencies and inadequacies in the matenals as revealed by ther use in the
classroom.

Of course, practical constraints prevented ASEP staff from visiting classrooms
comprising the national samples of schoals involved in the second tnals of ASEP
units Moreover, 1t was considered undesirable for ASEP staff to visit the local
Victorian trial schools whose oversighting was the responsibility of the State Trals
Coordinator. For these reasons, ASEF staff organised it so that the second versicn
of each ASEP unit also was tnalled ir. several additional schools which were close
enough to ASEP headquarters to permit visting frorn ASEP staff.

ASEP's evaluation summary for the unit M.ce and Men (ASEP, 1972b} Iists
scme of the observations made by ASEP staff durnng the ~ight visits which were
made to classes field testing this unit Examples of some of the observations which
suggested areas likely to need attention during rewniting of matenals were.

® Many students did not read the wiole activity before commencing the practical
work.,

e The blank pages in the vecord boox confused students

e The black and white photographs on display had been ignored

® Most students jumped sections of early work and iroved Into activitias without
properly reading instructions

The frequency at which visits were made to lrial classes tended to vary from unit
to unn, depending upon time constraints and the value which a particular
development team placed on this method of obiaining feedback For example, one
Matenals Development Officer (D. Fisher, private interview, 1981) wisited at least

Jx
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once every class which was involved In the tryout of one of his units. In contrast, an
Area Specialist (L. Howell, pnvate interview, 1972) expressed concern about ihe
way that the number of visits to trial schools was being cut because of time
problems, especially towards the end of the frst trials. Similarly, the Area Specialist
Evaluation (K Montz, questionnarre, 1972) was concerned that Research Officers
especially involved in evaluation generally only had time to visit two out of the eight
schools involved in tre first tnal of each unit

There are two noteworthy features of the use of classroom visits as a method of
collecting formative evaluative information. First, observation and interviews
methods used during these visits were highly unstiuctured and spontaneous in
companson with much of the information collected through use of structured
questionnarres Second, as hmited formal recording was done of information
gleaned from these visits, there was less need to coliate information than there was
with other methods Often curnculum developers would revise materials simply on
their recollections of ther own wvists to school, or on the anecdotes and
observations informally comrrunicated to them by other ASEP sta*f who had made
visHs

COLLATION AND USE OF EVALUATIVE INFORMATION

The collation of feedback information was an important part of formative
evaluation procedures Clerical assistants working in conjunction with ASEP's
evaluation team were responsible for coordinating the final collat.on of all evaluation
feedback intu a form which was likely to be useful to the development team During
the national tnals, however, part of the within-State coliation of feedback was
completed by coordinators of State trals before the information was returned to
ASEP for overall collation.

Some data reduction was needed if the volumincus amount of injormation was
to be reduced to a form which wes manageable and useful when writers were
revising therr units In particular, as tne tables in this Chapter ilustrate, data from
structured questionnares were aggregated to highlight overall trends This
aggregation of student data usually was carred out across the total sample,
although some national trial data were collated separately for each State However,
In contrast to the way that individual responses to structured question' aires items
were aggregated, all open-ended comments made by experts (external
consultants. trial teachers, State Advisory Committees) were included in the
collation of information. That 1s, it was thought that the person responsible for
rewriting a particular unit should tcake cognisance of all comments made instead of
a somewhat arbitran, subset of comments chosen by the staff involved in the
collation task

The size of the summaries of evaluative inforn . otiun o, cach ASEP unit tended to
be guite subsiantial For example, the inclusion ur guestionnarre data agyreyated
nationally or within each State, together with a cumplete listing of all open-ended
comments made by experts, resulted i an evaluation sumnary of 29 single-
spaced pages for the ASEP unit Pushes and Pulls and of 18 pages for Life in
O “hwater.
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A notable feature of the evaluation summanes produced by ASEP staff for each
unit was therr inclus'on of a comprehensive set of specitic recommendations to be
implemented when rewriting units. For example, the evaluation summary for the
unit Pushes and Pulls {ASEP, 1972c¢) included recommendations that:

The name of the ur* be changed to "Forces”.

The amount of reading in the unit be reduced

Summanes be included at the end of activities.

The caiibration of the student force-measurer against a standard scaie pe

deleted as an actwity.

The photographs on pages 53 and 54 be interchanged

More space for student responses be allowed in the record book
\

e The force-measurer be redisigned with a larger base to increase its stabliity.

An important question involves the extent to which the recommendations made
in evaluation summaries were acted upon in the actual rewnting of materials. Cohen
(1973b) ras prevded an informative table for the ASEP unit Mice and Men
showing what action, if any, was taken to accommodate feedback information (see
Table 11) In fact, Tatle 11 provides some good illustrations of ways in which
information about specific weaknesses identified in matenals through use of
evaluation procedures influenced the rewniting of aunit This table also shows that,
for a vanety of reasons, no action at all was taken during rewnting to cater for some \
ot the evaluative comments made |

EFFECTIVENESS OF ASEP’S FORMATIVE
EVALUATION PROCEDURES

It is difficult to comment either on the overall impact of ASEP’s program of
formative evaluation activities or on the relative utiity of the various sources of
evaluative Information One impression gained from interviewing Jdifferent wnters
wittin ASEP was that difierent people found different sources of evaiuation
feedback differentially useful. Whereas some placed greatest weight on numerical
information Lased upon corsensus of the opiniors obtained from large numbers of
students or teachers, other ASEP wntert preferred more intuitive judgements
gleaned from casual observationiintrial classes or informal talking with teachers and
students Similarly, wnters differed when rewnting mater:als in terms of the amount
of weight they placed on information obtained from outside consultants, teachers,
studerts and State Advisory Committees.

As ASEP's primary responsibility was the production of urits within & fixed time
frame, the time at which formative evaluative infurmation became avadable was
crucial Clearly, formative information could not guide rewnting unless it was
available well before writing deadlines In fact. these time stringercies led to the
situation in which coliation of information 6ften had wu be dene before feedback had
arnved from some trial schools and, in some Instances towards the end of the
Project, final rewnting was done without the benefit of any feedback information.
Alsc,, deaulines for revising units sometimes meunt that 'ne development team aid
not have surficient tinie to utilize fully all the feedback information which was at s

]: l{[lc cisposal This expenence highlighted the potential confiict that car anse between
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the need to satisfy production deadiines and to improve the educational rnerit of
curnculum materals through making full use of all the formatve evaluati.e
information available.

Another problem which confronted curnculum writers was that feedback from
different sources sometimes was inconsistent. For example, a unt might have
appeared to be extremely well received in one State but not in another Teachers
could have been unhappy with a particular feature of a unit that was very popular
with students Also quite different reports were sometimes received from the
teachers and students at differeni tnal schools.

TABLE 11: Nature of Revisions Made to “Mice and Men”
to Accommodate Evaluation Information

Sources of
Comments and/or Recommendations  Comments Actions Taken During Revision
1. Presentation
Too manyloose bits. SAC, Seven booklets and 14 work-
Bookiets too thin Teachers, sheets raducedto four
outside Eo0oklets
consultants
Poor reproduction of photographs SAC. tnal Sightimprovement to amore
teachers. uniform standard
outside
consuitants
Presentation cramped, iacking Outside More spread out. more varniety
varniety - headings barely consu'tant Headings and sections more
distinguishable aistinguishable
Comic mouse overdone Outside Less use of cartoons In
consultant nationaltnal
2 Organisation
Needs tohave statements of SAC Links added in Teacher's
relationships of this unit to Guide

otherunits

3. Assistanceto Schools

Useastensks toidentify most SAC No action taken
usefui reference books

Addprices of reference books 3AC Added to student reference
books

4. Assistanceto Teachers
Q leabreeding timetable SAC Addedin Teacher's Guide
ERICe G
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TABLE 11 Continued

Nature of Revisions Made to “Mice and Men” to Accommodate
Evaluation Information

Sources of
Cominents and’or Recommendations  Comments Acticns Taken Dunng Revision

5. Learning Experiences

Add aflow-chart to give students SAC No actiontaken
aclear overview of the whole unit

Awvisitto the 200 or a display Outside No reference made tothis
of hve or preserved mammals or consultant suggestion

film would make a better

introduction

A stoflarge black-and-white Tnal No action taken
photographs cr colour sides teachers

could replace Bookiet t (Mammals)

Use of Australian animals Outside Included kangaroo There
preferred consultant was already echidna, koala.

platypus. Thesewereinthe
~ontext of their natural habitat

Contrasting comments - Booklets SAC Revised version of Mice
disliked n general (doesn't get and Mensought toreconcile
any message actoss). Photographs these comments

aroused considerabie interest
among Year 7-10studects

6.Evaluation

Test is not challenging er.ough Tnal Some questions in national

for the brighter students teachers tnals had higher levels of
difficulty

Include sample items for tests Outside Helpful suggestions for

consultant evaluating objectives
includedin Teacher's Guide

* SAC 1s an aobreviation for State Advisory Committee
Taken from Cohen (1973b)

The direct usefuiness of formative evaluation feedback when rewnting units often
appeared to be related to its specificity. The big advantage in highly specific
information was that it was clear to wrters exactly where changes were needed
within @ unit On the other hand, information about experts’ views about some
general characteristic of the matenals (e g . the overall organization of the unit) or
data on studer* achievement of broad goals (e g . comprehension of the concept
of electric charys, did not pinpoint e, Stly what changes were needed to rectify a
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weakness For example, Fisher (personal interview, 1981) noted that feedback
comments such as "l didn't like this section"” were not uncommon and did Iittle to
guide the rewnting of a unit. ASEP writers often felt that evaluation efforts had
identified important weaknesses that should be overcome, but had not provided
information about what changes would be needed to surmount the problems.

This simple point about specificity has important implications for the planning of
future formative evaluations Whenever evaluation resources for any evaluation are
likely to be limited, 1t could be preferable to concentrate efforts on the collection of
specific information which yields clear implcations for rewnting, rather than
attempting to pinpoint more general problen s whose sclutions arefar from obvious
to writers attempting to revise matenals It is possible, also, that differences in
specificity might explain why several writers at ASEP found comments written
directly onto inspection copies of units much more useful in guiding rewniting than
the aggregated results from general guestionnarres or tests of student achievement
of farrly broad objectives.

Based on her expenences in the forrnative evaluation of Science 5,13 in the UK,
Harlen (1975) concluded that the resuits of children’s achievement tests were of
much less help In guiding the rewnting of materials than was information obtained
from teacher questionnaires and classroom observation In the case cf the
fermative evaluation of ASEP, the specfficty of tems included in achievement tests
often appeared to be a major determinant of therr usefuiness That is, items testing
specific achievement objectives tended to yield some information which was usetul
in gu.ding unit rewrting, whereas items assessing general achievement objectives
usually failed to produce suggestions specific enough to guide the revision of
matenals.

In an attempt to obtan the specific feedback which would pe useful when
rewnting units, ASEP’s later evaluation procedures invoived asking trial teachers
and State Advisory Committees the foliowing direct question. "If you were given the
job of revising the unit, what changes would you make?" This quastion proved very
successful because it elicited nformation directly relevant to the rewniting task at
hand instead of general comments about strengths and weaknesses
Consequently, one simple but potentially useful Inclusion in other future formative
evaluations is a question which directly requests suggestions about desirable
revisions.

The question of the effectiveness of different methods of formative evaluation
Cannot be divorced from questions of cost-effectiveness That s, others involved in
designing formative evaluation procedures are Ikely .v be nterested in finding out,
notonly what methods used by ASEP might have been more useful than others, but
alsowhich methods were very expensive and time-consuning and which were not
For example, in the case of ASEP, the use of stuaent achievement testing proved
sufficiently costly and time-consuming (especially i terms of test development and
data collation time) that this approach to evaluation was abandoned some tim2
before all units had undergone a second trial Although the collation of student
questionnare data also was time-consuming, considerable economy was
athaved by restricting attention to a sample of only 10 or 15 students from each
T C In contrast, the method of asking various experts to provide therr reactions by
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wnting on the unit itself provided a relatively inexpensive method for obtaining
valuable information which could be used directly without collation when writers
were revising materials. Similarly, through visits to trial classes, developers were
able economically to gain first-hand insights which could be translated directly into
action duning the rewnting stage without the need for other staff to be involved in
coilecting and collating information.

SUMMARY

This chapter, together with the previous one, examines the 38 Steps involved In
the development of an ASEP unit The present chapter focused upon those steps
involving the coliection and collation of formative evaluation information during the
field tnals of first and second versions of ASEP matenals. The main purpose in
portraying the formative evaluation procedures followed by ASEP Is to provide
guidance to others émbarking on future formative evaluation endeavours related to
curmculum developments, whether project-based or school-based.

The types of evaluative information described in this chapter include experts’
responses to structured questionnare items, experts’ unstructured comments,
information gleaned from meetings involving trial teachers and ASEP staff, trial
students' responses to structured and unstructured questionnaire items, students’
general comments, results of student achievement tests and observations made by
ASEP staff visiting tnial classes. A major onentation throughout the chapter is the
provision of concrete illustrations of how these types of data were collected and
collated. In the following concluding chapter, some attention is devoted to an
attempt to draw out some of tt.e implications from ASEP’s evaluation efforts for
others attempting future formative evaluation inttiatives.
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CHAPTER 6

SUMMARY, IMPLICATIONS AND GUIDELINES FOR
FUTURE CURRICULUM ACTIVITIES

The purpose of this book Is to describe the processes which were used in the
development and evciuation of the Australian Science Education Project, with a
view to dentifying nractices which appeared to prowde promise for future
cumculum iniatives Descriptions and evaluations of the ASEP materals (i.e.,
products) have been undertaken elsewhere (e g., ASEP, 1974, Fraser, 1978,
Owen, 1978).

It 1s mportant to emphasise here that a generally included set of cuinculum
processes, that of implementation, was not included in this present publication.
This was becausc ASEP, at the peril of its founding parents (the Commonwealth
Government), made no provision for mplementat 1 The provision of funding to
support strategies to promote implementation, including inservice education for
teachers, was specifically denied by the Commonwealth funding agericies (and left
up to each State to organise and fund). In hindsight, this has proved a major
impedment toth to the widespread adoption of ASEP materials and to the more
effective use of the matenials to reshape classroom practices iIn amanner envisaged
by the ASEP developers.

Nevertheless, ASEP was a most significant national curriculi:m project in the
Australian context It pioneered large-scale State-Commonwealth cooperation in
education and represented also a first cooperative venture in curnculum between
the six diverse State systems of education In so doing, ASEP drew upon some of
the lessons of curnculum experiences in the UK and USA from the 1960s in order
to translate and supplement these in the Australian context. When ASEP was
iniiated In the 1960s. the ink had ot yet dred in some Australian States from
curriculum decrees which virtually required the schools to accept autonomy for
school-based decision-making M-anwhile, other States still adhered fairly strongly
to centralised curnculum policiec Drferences in State practices were exacerbated
by rvalres and jealousies between some State Depariments of Education These
had severely restricted the possibilt=, of interstate cooperative ventures In the
past.

In this concluding chapter, a summary of some of the sakent issues from the
study 1s given and some of the implications for future cumculum work are drawn.

ERIC
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ASEP AS PIONEER OF INTERSTATE
CURRICULUM COOPERATION

it was quite a political accomplishment for ASEP to be successful ininvolving and
accommodating such a diverse range of State educational philosophies and
practices within a singte national curriculum project, especially since ASEP was
initially perceved as being an outgrowth of its Victorian-mounted and
Melbourne-based precursor, the Junior Secondary Science Projest (JSSP) Of
course, once the required three States had agreed to participate, other States
became reluctant to be seen as not participating This was specially true as
politically it meant that a State would be declining to accept “free ' Commonwealth
funding.

Thus, an important by-product of ASEP was the nitiation of interstate
cooperation In fact, some people attnbuteto ASEP the ongins in the mid-12370s of
the Cumculum Development Centre (CDC). They percetve the CDC as emanating
from the successful cooperation between States within the ASEP experience In
fact, a national curmiculum centre had been foreshadowed in some of the early
ASEP documents, but it was seen then as a rather speculative and radical concept.
ASEP successfully illustrated its ability to walk along educational tightropes
tensioned by interstate educational jealousies betv en State systems and other
factional interests The strategies were remarkable in terms of ther poltical
diplomacy.' For example, ASEP involved! arange of people in both the planning and
writing stages of the Project. The politic s of interstatism were first signalled in the
ASEP Gidelines Conference. At that co ~ference, many of those who attended had
expertise In education or the science:s to offer, but fewer had expenence in
curnculum activities. Several participar ts were involved to help mould favourable
attitudes in all States towards the concept of a nationai project.

ASEP developed into an educationally and politically important project. Hence, it
became important to document its cumculum processes and to draw some
implications for future curnculum activities, whether they might be centrally
controlled or school-based. Several sets of issues arose from the study of the ASEP
processes and these are reviewed below.

SOME ISSUES ASSOCIATED WITH DEVELOPMENT OF ASEP
The Objectives Issues

Some issues concerning objectives were discussed in Chapter 2, these are now
reviewed here and some implications are drawn There was a precccupation with
the elaboration of statements of sets of obiectives in the early stages of ASEP To
the extent that these processes involved ASEP staff in discussion and writing, this
was no doubt a useful activity for focusing subsequent writing within the Project
framework. However, recent research concerning statements of objutives
indicates that:

(1} Classroom teachers In general do not find statements of objectives the most
helpful beginning for them In planning ¢r iImplementing their curncula,
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(2) Involvement of teachers in decision-making at the developmental stages of
cumculum incieases commitment to implementation of the decisions made. in
other words, pre-determined objectives mposed by edict from outsiders are
less likely to be implemented effectively than objectives determined by
teachers as the implementers.

The resuitant statements of ASEP objectives offered hopes for supplementation
if not replacement of solely didactic science classrooms. These objectives
expressed emphases upon*

o ndividual differences between students,

e flexibility of content and sequence;

¢ the provision of widespread experiential learning in science. and

e allowances for student involvement in decisions about their learning.

Perhaps these objectives raised hopes which represented the trumph of hope over
experience! The possibility of matenals alone having such widespread effects
without the provision of extensive concurrent teacher re-education programs
remained doubtful.

The preoccupation with and commitment of resources to the elaboration of
written statemerts of ams reflecteu the impact in Austraiia in the 1960s of the
Taxonomy of Educational Objectives (Bloom et al, 1956) and the strength of
the “behavioural objectives movement” It had become fashionable in the 1960s to
emphasise the prespecification of educational objectives. Not only had the
Taxonomy of Educational Objectives emerged, but also the “Measurement in
Education” course at the University of Melbourne was heavily based on the
Taxonomy and Popham's “Instructional Objectives Exchange” (I0X) based at
UCLA was atits peak The IOX soid many thousands of sets of printed behavioural
objectives by subjects and year leveis (e g . science teaching objectives for junior
secondary years).

The anshrnement accorded to objectives in the 1960s belied ther actual
influence on classroom teachers and practices This is well illustrated by ASEP for,
if statements of objectives had been followed by teachers, the resultant ASEP
classrooms would have been farly similar one to the other. However, the wide
variations in practices of ASEP teachers (evidenced in postgraduate research
emarating from Monash Unwversity) provide testimony for the fact that teachers
eithe: were unaware of, or chose to ignore, statements of objectives

Another factor which at the tme of ASEP misyuidedly reinforced the impact of
statements of science teaching objectives resulted from a misreading of the Tyler
“rational model” approach to curnculum. This set of misperceptions fuelled the faise
view that the development of statements of objectives was a prerequisite to
curmculum development. In fact, this was specifically disclaimed by Tyles (see Tyler,
1850, and personal discussions) This has also been exposed s mythical by the
findings from classroom research These findings have indicated consistently that
teachers rarely find prespecification of educational objectives helpful either for therr
lesson preparation or for the classroom interpretation of curricula.
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The Roles of Curriculum Materials

Regardless of the “"objectives” issues, implicit In the “project approach” to
cumnculum change is the belief that curriculum materials could have significant
Impacts upon classroom practices. It was this belief that led educators in the USA
and the UK and Australia to engage centra..sed teams of people with particular sets
of expertise In concentrated attacks upon the production of materials iniended to
reshape science classrooms.

There were attempts to gear the units compnsing the ASEP mater:als to three
Piagetian stages In retrospect, this seems to have been a half-hearted effort, for
which there was indifference and fack of commitment on the part of many of the urut
develcpers Through administrative edict, the stages seem to have had some
influence on the sequencing of the units (at least. into three categores) but Ittle
effect upon the content or format of the unts. The classroom flexibiity of ASEP
usage was enhanced, in fact, by the absence of consensus about the existence of
any internal logc or sequence of tie subgect matter included in the unts. The
unquestioned acceptance of Piaget stages too often has created barrers to
chatlenging the creative minds of young childran. In his recent crticism of the
application of Piaget's stages, Bnomer (1986, p 12) stated that

A view is emerging of the brain as being capable of extraordinary feats of
connection and pattern fincing from the moment .t turns rtself upon the world.

There were also grandiose plans for the ASEP matenais to refashion science
Classrooms The intentions were to update content and supplement (f not
supplant) traditional science teaching strategies of didacticism (chalk-and-talk.
teacher domination) through the use by students of research including
experimental ("hands-on") science experiences In addition, these experiences
were designed to allow n a number of ways for indivdual differences The
differences catered for were vanations in learning rates, often in terms of greater
difficulty levels for students completing the basic activities and seeking additional
options and activities, and vaniations in learning seque,ice However, the planning
of the ASEP materials often denied the siower students the opportunity of working
oncptions which inmany cases had greater interest levels than the basic activities

Procedures of Curriculum Materials Development

Arising from discussion within the staff groups at ASEP headquarters about
curniculum procedures, an attempt was made to reduce ASEP unit development to
a series of 38 steps. In Chapter 4, the 38 steps which evolved as an ASEP model
are described and cnitically reviewed This model. it was said, would lead to more
efficient use of resources and also result In more effective materials.

Based on an analysis of the 38 steps involved in the development of ASEP units
(see Chapter 4). the following tentative implications emerged to guide future
curniculum development work:

(1) The procedure of developing and vetting detaled specifications of curmculum

o “nits prior to commencing writing 1s likely to lead 1o more economical use of
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(2) Procedures of reflective evaluation, involving a group of people discussing
proposals for units in advance of therr development and then vetting dre®*
versions of unite, 1s likely to lead to more eccnomical use of resources by
providing a basis for abandoring or improving units early in therr lifetime.

¢}

~=

The use of a development team approach, which involves two or more penple
continuously advising and interacting with a wnter, could lcad to the
development of materials of higher quality than those produced by a wnter
working alone.

(4

~—

in complex development ventures, it 1s important to stnke an approprate
balance in which deadlines are ngid enough to ensure rea.onably efficient use
of resources yet still do not lead to a situation in which educational qualty is
seriously compromised

Evaluation Strategies

In Chapter 5, the varnious formative evaluation strategies adopted for ASEP were
described. Valuable insights about evaluation were gathered from the ASEP
experiences The following eight points emerged as useful tentative generalisations
to assist others attempting to use formative evaluation to improve curnculum
matenals:

(1) Different auciences found vanous sources of evaluative Information differeritially
useful Therefore, it appears desirable for avalable curriculum evaluation
resources to be used to generate a vanety of evaluative information.

@

-~

The usefulness of formative evaiuation feedback to the devzlopers of the ASEP
units appeared to be related to the specificity of the feedback It i1s suggested
that future formative evaluations should concentrate efforts on collecting
specific information to yield clear guidance in rewnting, rather than to attempt to
pinpoint more general problems whose solutions are unclear to unit writers.

¢}

~=

Certan traditional methods of collecting evaluative information (e.g , student
achievement testng) are likely to be more costly and less effective in influencing
wriiers than others (e g, visiting trnal classrooms or having experts write
comments onto copies of matenials) In particular, visits to trial classes by writers
Involve economees since they provide direct visible feeduack and they require
nttle recoraing and collation of information.

(4

P

The use of diagnostic tests to identify student problems, and completely
separate teacher-administered achievement tests for curnculum evaluation
purpose, are likely to reresent a more valid and useful set of strategies than
atempting to use the same tests to cover both purposes.

5

~

Data on student achie vement on individual test items are likely to be more useful
In guiaing the revision of matenals than results based on total test scores.

(6) Thie use of both structured and unstructured questionnaire items seeking
feedback on curnculum units is likely to produce information which 1s more
usefui than that obtained by =ither approach &tone.
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(7) Because formative evaluations can generate large amounts of information, unit
writers are likely to find collated feedback resuits (e g, frequencies of common
responses to open-ended questions) more useful than raw data when rewriting
matenals.

(8) A balance 1s riecessary between the need to satisfy production deadines. on
the one hand and the improvement of the educational quality of curriculum
materials through making fuli use of all available formative evaluative
information, on the other.

Finally, n terms of their comparability to accepted overseas standards for the
evaluatron of curnculum projects, how well do ASEP processes shape up?
Consider a meeting of a group of 73 consultants convened in 1975 by the National
Science Foundation in the USA to evaiuate 19 secondary-level curnculum
development projects. The 10 evaluative critenia which were employed included
accuracy, appropnateness, mplementation, cost and educational soundness
(National Science Foundation, 1976) How far did the processes employed by
ASEP provide inbullt checks upon these cnteria? The foliowing points seem to
answer this question

(1) In relation to accuracy and approprateness, ASEP referred its units to the
scrutiny of both educators and scientists as screening devices

(2) Funding provisions for ASEP specifically did not allow for implementation
(3) Costs were contained within stringent Commonwealth grants

(4) Educational soundnzss of ASEP matenals was -aluated via classrocm trals
and other evaluation procedures

SUMMARY

This concluding chapter has drawn out some of the lessons learned from
examination of the curnculum developnient and evaluation processes engaged in
dunng the lifetime of the Austrahan Science Education Project (ASEP) Forexample,
ASEP's development team approach and use of procedures for vetting preiminary
specifications and versions of curnculum matenals have implications for ways of
developinr, betier-quality and more cost-efficient curnculum materials in the future.
Siraularly, many of the formative evaluation techniques used by ASEP (e g, use of
structured and unstructured methods together, visits to trial classes, collating
sumbersome feedback information) provide valuable guidance about how to
improve curriculum matenals througn the judicious use of formative evaluation
methods.

Certainly ASEP processes resulted In a set of products (curnculum materials)
which were hig"™'y cost-efficient compared with other curnculum project matenals
and which appear to have had a significant effect on the qualty of science
education in Australia. By providing a retrospective account of the cumculum

]: lKgllclopment and evaluation processes employed by a pioneenng curriculum
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venture, this oook 1s intended to contribute to curnculum improvement through its
concrete Ilustration of useful curnculum development and formative evaluation
techniques used by ASEP. While the mutenal discussed has obvious implications
for educators involved In other large-scale curncufum development projects, it 1s
also relevant to teachers whose local, school-based curriculum development and

adaptation efforts are likely to benefit from the use of some of ASEP's development
and evaluation processes.
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APPENDIX A

EXTRACTS FROM SELECTED ASEP
POSITION DOCUMENTS

DOCUMENT 35 - AIMS OF ASEP
The Project’s major ams were to develop in children:

1. Some understanding of man, his physica! and biological environment
and his inter-personal relationships
Abstract scientific concepts are less pertinert to chiidren at junior secondery
level than some of the more - 1ctical aspects of science Knowledge of most
relevance to the children 1s tv ve favoured.

2. Skills and attitudes important for scientific investipation

Such skills include observing, classifying, detecting relationships, formulating
problems, obtaining information, Interpreting findings and communicating
effectively. Relevant attitudes include th¢ e which pre-dispose an individual to
¢gemand evidence in support of rlaims, postpone judgement when vidence s
mconclusive, seek rational explanations, prefer quantification, change opinions
In the light of iIncompatible data, be parsistent, be cooperative, be critically
tolerant of others' opinions, represent observations honestly, admut to wrror and
take responsibility for actions.

3 Some understanding of the nature, scope and limitations of science
It1s hoped to develop some underctanding of the pnnciple of proposing and
testing an hypothesis, and to have children realise that the laws and conceptual
schemes of science change as scientific understanding channes, that science
advances through the use of the processes of inquiry, that conventions which
ad communicatior. arnong scientists are standardized by international
agreement, that scientists have varied allegiances and personalities, and that
not all subjects are open to sctentific investigation,

4 Some understanding of, and concern for, the consequences of science
and technology
It is hoped to develop some understanding of the way in which the findings of
science have led to many technological advances which have contributed
enormously to human welfare and civihzation, but also a concern that. as a
consequence of its impact on the environment, technology has given rise to
problems concern g waste, the size of the human population and general
ecological change. 1 i N
R N
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DOCUMENT 36 — MAIN IDEAS TO BE DEVELOPED
IN ASEP MATERIALS

The main sources of ideas for inclusion in ASEP materials were'

1.

Environmental Scheme
This is alist ofimportant ideas concerned with man and his relationship with the
environment. There are five main areas compnsing the scneme:

® The ways in wiich man, the individual, resembles and differs from other
individual organisms.

® How Iinteractions among groups affect decisions made by man,

® The ways Inwhich man has extended his ability to explore and manipulate his
environment.

® The ways in which technology has changed man's environment

w The changes In the environment which take place naturally and how man has
interfered with these changes

. Content of Science

This source of ideas Is seen as consisting of six themes, representing maicr
concepts of science:

e The matter of the universe can be organized intc units

® Units can be organized into hierarchies.

The behaviour of units can be descnbed and predicted
& Motion is an essential part of most phenomena.
e Units interact within the dmensions of time and space

¢ [nteractions between units tend towards a state of equilibrium.

. Nature of Science

This source of ideas concerns the following aspects of the nature of science as
revea.ed by its history:

e Scientific  knowedge consists of patterns  {laws, generalisations,
conventions, etc) created by scientists out of the phenomena of the
universe.

® The pattems, which change as scientific understanding changes. might be
the result of planned investigation or conceived through insight.

HiS 11y

Aruitoxt provided by Eic:




Appendix 101

® One of the main methods of creating pattems I1s the use of expenmental
Inquiry to look for constancy for events that repeat. However, the procedures
of inquiry used by scientists fotlow no one clearly defined path.

® Advances in science can take place by the interaction of theory and
technology.

¢ Modern screntific research, which currently involves more people than ever
before, is costly and requires team work.

COCUMENT 39 — CHOICE OF TOPICS FOR CLASSROOM STUDY

Topics for ASEP units and the ideas In them were judged against the following eight
criteria:

1

The ideas included lead to generalizations which enable children to see
relationships that they might not otherwise have seen.

The ideas are meaningful to children In that they are related to direct
expenences.

. The ideas are potentially interesting to children.

. The activities of students contrnbute to the development of skills and abilities

considered desirable.

Precedence 1s given to topics in which ideas considered to be more useful or
important are developed.

. The 1deas included are generally able to be dealt with through student activity,

preferably handing of apparatus and specimens, observation, use of
references, photographs, maps, etc, and instructional devices such as
audiovisuals, programs and teaching machines.

Simple, readily available equipment and expermer.tal situations are used where
possible.

The ideas, activities and procedures involved are feasibie. Here consideration is
gwven to the abiliues of children and teachers as we know them and the likely
situation In schools in the mmediate future in respect of equipment, finance and
class organisation.
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DOCUMENT 3 — WAYS OF DEALING WITH SUBJECT MATTER
ACCORDING TO STAGES OF DEVELOPMENT OF CHILDREN

ASEP materials were developed to suit children at the following three stages of
development:

ASEP Stage 1 approxmates to Piaget’s concrete stage,

ASEP Stage 2 represents the transition between concrete and fully developed
formal thinking and approxmates to Praget's first sub-stage of
formal thinking;

ASEP Stage 3 approximates to Piaget's formal stage

Also the following general pnnciples were dernved from Piaget’s theory of mental
development:

. New ideas and knowledge should be presented at the level of the child's prese
thinking and language.

. A major source of learning is the activity of the child.

. Classroom maternals should be tailored to the rieeds of individuals and should
present moderately novel situations.

. Children should be given considerable contro! over therr own learning.

DOCUMENT 38 — USE OF INQUIRY APPROACH
ASEP’s use of the inquiry approach was based on the following ..~ >ositions

. ASEP has resolved to produce matenals amed at encouraging inquiry.
. Touse aninquiry approach 1s to apply the processes of science
. Theinquiry approach requires the student to be actively involved in learning

. In matenal amed at developing processes, skills or attitudes, the inquiry
approach should be used widely.

. For students to be able tn think and be creative, they should be gven
opportunities requirnng thinking and creativeness.

. Materials should be produced to show some historical aspects of science
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