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ABSTRACT

During 1974, materials developed by the°Austialian
Science Education Projects (ASEP) became available in final published
form.-The publication of these materials was. an especially important
undertaking since ASEP was the first national curriculum project, in
any subject area, to be developed in AUstralia. This report presents
research into fouraspects of ASEP evaluation: All studies were

kponduCted at the seventh grade level and involved students in.
Victorid'high schools. Questionnaires were used in the first study

s%

apter 2) to- investigate teachers: understanding of ASEP philosophy
and Ahe impact of ASEP materials on their ideas about science
teaching. In the second study (chapter',3), a battery of learning

!
outcome measures were adniinistered to SEP/non-ASEP students at the
beginning and end of the school year .t examine the effectiveness-of
ASEP /non- ASEP materiald in promoting learning changes. The impact of
the learning-environmen as a focus for curriculum evaluation and
research relatedkto the learning environment,in.ASEP classroomS was
investigated in the, thir tudy (chapter 4). The ourthxstudy C.

(chapter 5) made a comparison between classroom c imate perceptiqns
of ASEP/non-ASEP students and looked at the relationship between"
those' perceptions and student learning. Objectives, methodology,
re ults-, 'and.conclusions,pre provided for each of the studies.
(B ckqound itiformatiOn, origin /nature of ASEP, contemporary scene in

ence,education, en 0 first/second generation curriculum projects
are discussed in the_introductery section of the report ,Appendixes

2 -present Tesults of twos1974 surveys of scierece teachers knowledge
and use of ASEP, sample items fTom scales-measuring learning
outcomes, )ind 'example of studett activity charts.) (JN)
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FOREWORD

The CDC has taken over responsibility for maintaining the
Atistralian Science Education Project which, from 1969 to1974,
developed materials for a new approach to ..5 cience iri grades
seven,to ten of secondarNchocils. ASEP was the first program of
Curriculum materials development by States carried out on an
Ails ia-wide .basis. It was supported in-full by .funtls-made
avail le by the Australian and allState Departments, of Education.

ASEP materials were first introduced within schools in late
1974 and: by the 1eginning of 1976, were being widely used.
They have since become a major resoure for secondary science
teachers.

A considerable number of studies, some,,supported 'by the
tD,C, have been made of the impaction and utilAation by
schoqls of ASEP. These indude The Impact of the Australian Science

-EduOtion Project in Schools, a study carried out for the Australian
Council of Educational Research by'M r John Owen, and a Rerriery
of Research-On the Australian Science Education Project by Dr Barry
Fraser. " c

The volume sow published was prepared by Dr Barry
I, Fraser and Mr Jeff Northfield. It reports a study, carried out at

Monash University under the overall direction of Professor Peter
Fensham, of the impact of ASAP and the problems it has posed
, for evaluators. and of the partkular approaches adopted by the

in meeting these problems. The study investigates

the impact of ASEP 'on science teachers

writers

the effectiveness of ASEP in promoting pupil learning

the learning environment as a focus for evaluating ASEP

learning environment variables

Thus the report is of interest both for the information it
provides on the impadt of AgP on Australiah schools and for its



consideration of methodological issues ittevaluation, during the
dissemination phase,of a major nadoriil.project.

The CDC is pleased to make this repoit avaiable as part of

its continuing responsibility Tor ASEP and as a contribution ib

curriculum evaluation'studies.
.

MALCOLKSKILBECK

DIKECTOR P
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, °PREFACE
'The introduction of ASEP has provided new challenges and
problems for evaluation of the program. This repoct attempts to
outline the problems and describe our approaches to dealing'
with the challenges that ASEP posed for evaluators. In this report
these approaches to evaluation ,have tended to be emphasised
more than the actual results obtained. Further details hbout the
results can be found in articles published by the authors (See
References). The analysis of some of the information is conkinuing
and further 'publications will complete the picture that emerges
from this study.

The authors are lap py to provide further dethils of the study
to people interested in these area-cof ASEP evaluation.

To conduct a study of the type described in this report
requires the encouragement and support of many people and
organisations. In our case we are indebted-to the following:

The CDC for having the confidence in our proposal

Peter Fensham for his ,willing support and sponsorship
throughout the study

The many staff of the education faculty at Monash University
who provided assistancerin many aspects of the project with a
speCial mention to Lindsay Mackay

Elaine Scott, a very patient typist

Mr T.J. Ford, Director Of Secondary Education in the Victorian
Education Department who willingly granted approval. to
approach the teachers involved in the study

Finally, tlik Grade 7 science teachers who not only volunteered
to take part in various aspects of the study but in many cases
displayed an enthusiasm and interest far exceeding opr
expectations. We hope that this report is to some exte4lt
worthy of the teacher support we revived.

Barry. Fraser Jeff Northfield
t . .

9 fix)
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BACKGROUND

During 1074, materials developed by the -Australian Science
Education Project (ASEP) firsebecame available in final published
form. The publication of these materia1.3 must be considered an
important event in the history at Australian education since
ASEP was the first national curriculum project in any subjectarea
in this gauntly.

/, .- '
As well as being Austral a's first national curriculum venture,

ASEP_has "provided a stimulus and a focus for numerous and
varied research endeavour .1 In particular, a number of studies
have involved the important task of evaluating the effectiveness
of ASEP materials. The evaluation of ASEP, how er, has i
presented a challenge to the educational researcher ecause
differences between ASEP and conventional-matvi s have
rendered some of the standard research methods inapp priate.

The purpose of this report is to describe research i to rour
aspects of the evaluation:of ASEP. The four aspects, hich are
presented in later ehapters, are:

the impact of ASEP on science,teachers;

the effectiveness of ASEP in promoting pupil learning;

the learning environment as a focus for evaluating ASEP;

further research involving learninienvironment variables.
/



4reas discussed, in this chapter include the contemporary scene

in science education and the nature of ASEP materials and

philosophy.

CONTEMPORARY SCIENCE EDUCATION
0:4

The last two decades have seet changes and develdpmenis in
science education which 'have sbeen described as 'revolution-.

ary'.2 This increased activity*asInvolved the establishment of a

large number of-curric'ulum projects' and several coltmentators4
have found it useful to distinguish between first generation and

second generation projects.
Some important changes in philosophy have been claimed

for second generation projects in recent yearswhen compared to

- first generation projects. The next section will look at sortie of

these distinctions.

First and Secon Jene-ration Curriculum Projects

Many writers have argued that the la nching of Sputnik I by

the Russians in 1.957 gaye major impetus science curriculu',
reform movement in the United States. The years immediately

TolloWing the laun rig saw the appe ce of the first national

curriculum Project , as PSSC and SCS. These projects,
and others like them had two common features which s rnmed

from a central cohcern for improved s -ientific manpower.

First, it wat thought /important to conce trate on reforming ..
and updatirecontent injeach4Cientific discipli e taught in School.'

Second, this desire tkupddie science conten led to theeniistmely

of professional scientists lin the development of cu culurn materials.'

In fact, in 1963, there were tenNobel Laure'at s actively in,volved

in school science rojects compared tot none in . the previous

twenty-five years.8
The enlistment of professional scientts i\-1 first generation

/1.

projectsrwas successful in producing gccurate\ andup to date
materials but there were a number of important shortcomings



tVhich led to a change in philosophy for the second generation
projects. The shift in emphasis is marked by the rationale and
philosophy underlying Harvard Project Physic*' Other examples
of second generation science curriculum projects are Intermediate
science CurricUlum Study (ISCS) for use in the junio high
school, and Elementary School Science. (ESS) for use in the

°primary or elementary school.'"
An important feature of first generatiop projects was their

i.eliance /on up to date content frOm scientific disciplines. -
However they, neglected two other ,important features which
were recognised. in swond generatin projects; first, the integration
ofdisciplinesemphasising connearons between different scienr.iirc
disciplines and going beyond traditional scientific disciplines
to- anthropology, psychology, etc."; second, the emphasis
on humanistic aspects of science including 'social, historical,
cultural and ethical considerations," Another feature of first
generation projects was the attempt to make curriculum materials
`teacher-prooP. That ;is, there was a belief that the best way to
convey science to staerits was via curriculum packages whictr--
could be p'assecl down from developer to student by way of the
teacher, but without.the imprint of the teacher1 ideas, style or
personality. In contralti second generation project materials
attempted to provide a degree of teachoechoice." First generation
projects algo tendyd iitia4 neglect the pupil as , an impro-rtant
determinant of the nature of curriculum. materials. In second
generation projects, however, the 'importance of the pupil was
acknowledged in two ways. First, they recognised individual
differences in pupil abilities and interest, and provided for a certain
degree of pupil choice." Sec'ond, while first generation projects
seemed to assume that materials based on thf content of science
would. automatically prove interesting to lstudentf," second
generationproject4, were deliberately designed to promote pupil'
interest in science.' In fact, one second generation project,
namely Harvard Project Physics, has the Stated aim of fostering ,

sufficient intersinteresti in physics to reverse trends of declining physics
enrolments at the senior high school level." Although the above
discussion has applied particularly to projects developed in the



United States, numerous important national sciencecuniculurh
projects (e.g. Nuffield) emerged in the United Kingdom diming

the same period. Unlike theAmerican or British scene, however

Australia has no history ofnational curriculiim projeCts. ASEP

skas the first national curriculum project to be developed in
Australia. Its origins, philosophy and materials, and in particular,

its relationship to second generation projects,.. will now be

examined.
.

the'
Australian Science'Education Project (ASEP)

/The Junior Secondary Science ProjectUSSP), thfore:rurtner, of

ASEP, iis "set up in' 1966 jointly.: by, the Scieric'e Standing
Committee of the Victorian Universities and'Schools Examination
Board Arid the Australian .Coiincil for Educational -Research.,and

favourable reports from teachers using JSSPmaierials

during 1966-68, an approach-was made to the Federal G Governove

Federal novernment and the remainder provided by all six`'.:'

turned to a new project, named the Australian Science Education

Project,

$1.2 million was madeavailable, with $750,000 provided by the

Australian States. Work on JSSP was terminated and attention

ment for ,funds to Instigate a more comprehensive science

curriculum project. Between October 1969 and March 1974,

which aimed.to produce materials suitable for Grade 7,-

10 science teaching in all States,"
Teichtrs, officials from the departments of education in

each State, scientists, and, science educators from colleges and
universities attended 'a 'guidelines conference in January 1970.'
These guidelines provided the startirig point from which the,
aims and philosophy of ASEP evolved. Between the time ofthe
conference and early 1974, ASFEP produced, a total.of forty-one

units for student use,,each occupying apProlthhately a month's
teachihg time, as, well as six service booklets And audio-visual

,8 materials. Prototypes of most units were written in,a first trial
font' which was tried otit..in Victoria, and then in a second trial

.
form which was tried out nationally." ASEP placed emphasis, on
integration of disciplines, humanistic aspects of science, teacher

. \



choice, pupil individual ifferences and pupil interest in science.
An attes pt has been ma to integrate tractional science
disciplines and social science 'nes within ASEP units,
using the environment as an integrating fliete.r ASO', directs
some attention to humaniStic aspects of science by stressing the
influence of science on /human welfareandi' on aesthetic and -
ecological aspects of the environment,' and-byaeknowled4-ing
the iinportance of the history of -science." The Organisation of
ASEP materials into a large number of units which are relatively
independent of each other alloivs teachers chogerhich units
to use; if any,' and in what sequence. Units are \ structured
according to Piagetian levels of development, particular attention is
paid to readability of materials, students can choose between
options within each unit and each pupil can/proceed through
materials at his or her own rate." Fostering- pupil intrrest in
science is a stated aim of ASEP," and was a criterion in selecting
the topics for inclusion in ASEp/imits." Therefore, 2ASEP
possesses, p-.) a reasonable grxree; all five characteristics of
second generation curriculum rojects.

EVALUATION OF ASEP PROBLEMS AND.
GUIDELINES

The field of curriculum evaluation is a relatiVely new one. Infact
Popham'7 has identified the 1\967 essays of Stake and Scriven as
the real starting point of.the curriculum evaluation field. Since
then, the rate of publication ofarticles on curriculum evaluation
has increased dramatically." . .

A feature of recent theoretical writings on curriculum
evaluation is the large variety of methodologies and criteria
which have been suggested for evaluating curricular effectiveness.
This can be seen in the evaluation models proposed by Metfessel
and Michael," Sanders and Cunningham," and Fraser." Alterna-
tive approachrs'to the evaluation ofa curriculum could involve
the collection of opinions of teachers:using the curriculum,
measurement of pupil attainment, content analysis of curriculum



aten themselves, or the study of the learningenvironment in

dassro ms using the curriculum. A curriculum evaluator must'

therefore decide on the scope of the .study and the criteria to

judge curriculum effectiveness.
This report looks at four aspects ofASEP. Each of these four

studies was carried out during .1974 the first- year ASEP

malerials were available. 1/4They 'were conducted at the seventh

grade level and involved pupils 'in Victorian high -schools 32 A

single request was sent to a ntimber of schools early in :1974,

asking for co-operation in aseries of studies called the Monash

University Science Evaluation projecipvilUSEF'). The first study,

reported in Chapter 2, set ourto evaluate the impact of ASEP on

science teachers. Mackay" has contended that .the classroom

teacher is an important potential source of information for use in

curriculum evaluation, and a number of studies related to: ASEP

have involved surveys of, teacher opinions:" A. questionnaire

investigated teachers' urmerstanding of ASER philosophy and
the impact of ASEP materials on teacher? ideas abotit science

teaching.
..

.

The second study (dhapterS) look!d at the effectiveness of

ASEP in promoting pupil learning "A battery,of learning outcome

measures was administered to ASEP and pupils at the

beginning and end of the school year to find out the 'effpttive-

ries-S-6f ASEP and non-ASEP materials in promoting...gaming
changeOuring' the year."

The impact of the learning environment is a focus for

curriculum evaluation-andirdi related to the learn" g
-environment in ASEP, dassrooms was ir-Weiligifed in the third

study (Chapter 4). The fourth study (Chapter 5) made a compariz

son between the Classroom climate perceptions of ASEP and

non-ASEP pupils and also -loOked at the reptionship between

those perceptions and pupil learning.

SUMMARY

This chapteas discussed the background of the present
research. The contemporary scenekin science education was

6



.describe and first and second generation cumculum projects
were distinguished. The origin and nature of ASEPwas considered
and it was noted that ASEP's 'philosophy and materials were
consistent with the- orientationfof second generation projects.
The evaluation of ASEP.was.di cussed and a brief overview-was
given of the four studies into the evaluation of ASEP described in
the present report.

e
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s part of its progrgn for the development of its materials
'MEP developed a model teacher education prograw.,ASEP
recognised the teacher as the key to the learning environment
ASEP ;Materials can be used in a. variety of learning

Ntn'atibrs, bilt the projectsaw the roles of teachers using the
rnaterials.a.s''different from those of teachers in conventional

:Classrooms'. '

The projectiemeAopers clearly recognised the importance of the-,
teacher in there curriculum, development program although the
teacher.education effort was later limited by finance and became
an are i iof Concern in the ultmate dffusion and implementation
of the ASEP materials.'

The:first studYcoentrated on the impact of ASEP.ori the
Science \teacher. for number of reasons. First, ASEP stressed`

':.theirnp,Oitarice of the 'teacher throughout its existence and this is
1-effitted \in its publication directed to the science teacher.' The
final materials could not be regarded as `teacher - proof'' yet
teaCheig sere asked to consider a certain philo'sophy ofscience



educatio ,5, a unique. approach 41t4 organising e content,,.. an

teaching pProaches which departed from the normal appteaches

to science in schools.',The trend for teachers to make important :
curriculum dedsionss now became inipOitant with the introduc- , -,

tion'of a wide variety of units eackwith s-e Vetat OPionSi Se COri'd;

a num b er ofcurncu l um adoption and implementation studies
have described the, way teacherstranslate' cutriculurniMaterials
into their claisroorns and the associated problems' The theories '
which have deVelOped to assist in understanding these pioblems

....< -. , -. ,--,.-4--

and the appropriate teacher educiiiimi" are based.,On:,,,a,.,aeop,
underStanding oPthe teacher in the Context Of the ctirticniii4i.'

e ThirdlSk,''curiiculurn evaluation -infortriatio frOin teachers

is based on 'actual experience.' Teachers alOn can reipOnd rto
,t a a /th'' a
2

the types of information they received prior t e intro ucuon
ofia curriculum and the deficiencies of the urriculum as it is -'

operating in a classroom." Hurd" provides a description of a --
study of the effects ofBSCS materials on biolOgical education. He
distinguishei between an impact study and a curriculuni evalua-

tion study although both typesof study oyerlap in many respects.

Many of the questions Hurd asks in his study can be answered

only by gathering data from teachers
. `To. sum up, teachers provid an important source of

-evaluation data: because of the nature of the ASEP curriculum
and their actual experience ofthe-diffusion and implementation
of the curriculum. It should alsO be noted that< many of the
'alternative' approaches to evaluation referred to by Stenhouse''
involve gathering information/in avariety of ways from a variety

4:# sources (including teachers):

DESIGN OF THE MIEN

In. Februa0, 1974, a questionnaire was sent t6"Grade 7 .icience

teachers at Victoria?' &educational State high schools*. The
questionnaire was directed to the principal of each school witga
request that, it be/passed on to the appropriate teachers .More

than two hundred schools were contacted in this way and by the



end of March replies had been received from 151 teaChers in 121
schools. In October 197.4 the initial respo9dents were asked to
complete a second quesitionnaire and by mid- November .108
replies /nail been received. The following table sets out the
infoin4tion being sought from thezcience teachers and Appendix
I presents the responses obtained.

INFORMATION SOUGHT FROM THE TWO
'QUESTIONNAIRES TO GRADE 7 SCIENCE TEACHERS,

' ,7-7-7----
Information

First
Questionnaire

Feb-March 1974

. Scrawl
:Qtreitinnnaire
OetNav 1974

. BACKGROUND INFORMATION
. ..

Schuul. Name. Teaching xperience. Qualifications

y.

.

Estimate of knuwledge of ASF,P A -
Suurces uf 1nformatiun about ASEP if-
FORM I SCIENCE 1974

Science as single subject ur integrated with ,

,other subjects.

- I
CurriculUm materials used in 1974

'Anticipated use of ASEP materials

Methud uf making curriculum decisions . ti
Present Ideri about Form I Science . A

i';',
!resent knowledge of.ASEP '

411
tr

,t:,. Information about new curricula

:, Opiniuns abuut ASEP materials

Opiniuns abuut Furm I science teaching

petaled use uf ASEP materials in 1974
(inc. way the unit was used and evaluation uf unit)

,

' Problem arers associated with use of ASEP



THE GRADE 7 SCIENCE. TEACHER SURVEY

The two questionnaires Were,,desiglied to ,monitor the way in
which ASEP materials were accepted and used by one group of.
Victorian science teachers. Some of the resultshave been made
available in two journal articles' and this section of the report
will describe some of the inoreimportant results.

Experience of Grade 7 Science Teachers

The following table sets out the experience of the-teachers in the

group responding to the first questionnaire..

TEACHING EXPERIENCE OF INITIAL RESPONDENTS

Year of
Teaching

Fiat
. yea.

1-3
year

4-6
years

7.10 .

year
More than
10 year,

Per cent
of
sample
(N=151) .

4

17 . 34
,

,
:19 18 13

One in six of these Grade 7 teachers was a first year teacher and
51 per cent of the respondents had less than foui year teaching
experience. Up to 83 per cent of them could have had in-service
teacher education and up to 51 per cent would have been likely to

have done a pre-service course during 'the ASEP development.

Anticipated Use of ASEP in the First Year.

Before the materials were generally available, 79 per cent of the,
respondents were confident that they had at: least sufficient
knowledge to consider and use ASEP materials." The majority of
schools in this sample" treated science as a separate subject in



1974 despite a trend to integrate subjects in theiunior year of
secondary schools.' Approximately seventy per cent
teachers intended to' use at least one unit of ASEP in he first
year" and in the majority bf ,cases Grade 7 science curriculum
decisions had been made by the group of science. ttafe

jThe Extent to Which AjSEP Materials Were Used During
. 974 .

By the end gf 1974, ASEP materials had been used by seventy per
cent of respondents to the second questionnaire,".although not
without some problems."

Information gathered from the 108 respondents _to the
/second questionnaire allowed the teachers to be placed into

,Ithree groups according to the use made of ASEP materials in-
1974.

Group 1 Intensive users:

Twenty-six teachers who had used more than two units o[
ASEP and ASEP mateials had been used for more tharil.
one term (fourteen weeks).

Group 2 Moderate u
Twenty-nine teache
lesser extent than G

,-

d used ASEP materials to a

. Group 3 Non users:
Thirty-three teachers who had made no use of ASEP
materials during 1974.

The remaining thirty teachers were excl m thelanalysis
because theY ha volunteered for another part .f the research',
which required tea c rsto use ASEP or alternative materials, but
not both daring the year."

C.



RELATIONSHIPS BETWEEN TEACHERS'
ATTRIBUTES AND ADOPTION OF ASEP

There needs to be a certain amount of caution in the interpretation of

the relationship between the attributes of the teachers and the

adoption of ASEP materials Intensive use or non use?of ASEP

materials could beassociaied with many faciors which may or

may not be-variables included in studyA

Defefinining Relationships Between Initial A
and Final Use of ASEP

The diagram below illustrates the initial attributes of the tea/chers

which were examined to identify variables associated With the

use of ASEP materials. The literature associated with the adop\
tion of new cuniclula25 had presented each ofthese attributes as 2

significant factors.

VARIABLES ASSOCIATED WITH USE OF ASEP 14.ATERIALS

16

IType of

NON USERS

Perception

Siam in Adocnion

Airarenen

Interest

Evaluation

Trial
t

74%

INTENSIVE Adoption
USERS

Le relation of Science

4
Integration
(Implementation)

After Havelock (197q)



SOURCES OF INFORMATION ABOUT ASEP
. - (February - March, 1974)

I

Source

% Receiving
inipentatiOn
in this way

For teachers
receiving .

Information.
in this way

% very .

useful

IMpact
valve

(Rank)

NUN score
for those
receiving

infomiation
1. ad,
may?

(Rank)

, .

I value
intensive.

users (IU)
vs no

8.4^ (NU):

Journal Articles 77 17 0.13(4) 2.1(6) 2.341(1U)

ASEP Units (Trial form) '84 51 0.43(I) 2.5(3)4 .1.05

Teacher Education .

Materials , 57 26 0.15(3) 2.1(4) 1.40

Newsletters, 60 15 0.09(9) 2.0(7) 2.70*(1U)

Newspapers -42 2 401(1Q) 1.3(10) 1.55

In-service Courses ' 50 -66 0.33(2) 2.6(2) ' 0.41 .

TrialsTe4cher
.

14 86 0.12(6) . 2,9(1) 1.59

Informal Discussion
.

.

within the School 70 13 0.09(8) 1.8(9) 1.69

Informal disetislon--.-.......... '...2:::::::".
outside the School - 56 16 0.10(7) 1.9(84) 2.09§(IU)

Pre-service Courses 39 33 0.13(5) .2.1(5) 0.68

,.

-
Impact valu4. An attempt to compare the various sources of information
by taking into account extent of diSsernination (Column I) and effectivenen
(Column 2). (Proportion receiving information x proportion very useful .-
'Impact value'.)

t score based on 3 Veryuseful to 0 no use.

Test for' difference between means of independent sar 'es. (Intensive
users .s non-users). p0.05. Intensive users rated the sour, is more useful
in eaChicse.

< .05 Intensive users rated the source as more useful in each case.

Sources of Information. Abput ASEP

Earlier it was noted th4 74-per cent of the respondents to theIlist
questionnaire said they knew at least enough about the ASEP
materials to consider and use them in their classrooms. How did
teachers obtain this information about ASEP?

The above table sets out the answer io' this as obtained'
through the queStionnaire.26



It is worth noting that
The number of science teachers who had seen ASEP trial
materials was surprising, as the ASEP project produced
limited quantities of trial material& When extent of
dissemination (column 1) and usefulness (column 2) are
taken into account this source of information appears to
have had the most impact (column )with these teachers

Fifty per cent of teachers had been involved in some form
of in- service course (earlier, a figure of 83 per cent of the 1

responden as being the maximum target ,!
- -population for this type of activity).

Thirty-nine per cent of teachers had received information at

a pre-service level although up to 51 per cent of teachers
could have been involved in a pre-service course while
the ASEP development was occurring.

ASEP units appear to have had most overall impact as a
source of information, with in-service courses the next
most important source of information (column 3).

. .

Participation as a trials teacher proved to-be very Useful

for those teacher& involved, with iniservicecourses and
the ASEP units also rated as useful/to very useful overall

(column
In column 5 the ratings of substnuent intensive users and
non-users-are compared:For all sources of information
except 'pre-service courses' intensive users; -rated the
source of information more highly than 'non-users. This
may indicate that teachers who were thinking of using the
materials were more Carefully examining all possible
sources of information. In three cases the differences in
ratings of usefulness reached-statistical significance. The
teachers who subsequendy made intensive useuser of the
ASEP materials rated journal articles, newsletters and
discussion outside the school as more useful sources of
information than non-users.



es of Information Required by Teachers

Two descriptions of case studies related to the introduction of
new curricula (Gross et'atn and TOm") draw attention to the
practical coitcerns teachers have When they consider using new
materials. Clearly, teacher` education should be concerned more
with praCtical problems than is often the case. The introduction
of ASEP materials at the beginning of the 1974 school year gave
an opportunity to see, what types of. information were most
important for teacher& Fourteen statements were written to
represent some of the possible types of information which could
be provided for teachers in teacher education associated with
ASEP introduction. They could be grouped into four general
areas:

-Aims and philosophy of the program.

Practical issues of a general nature issues thatwould be,
likely to be associated with the introduction of any new
curriculum.

Practical issues specific to the ASEP 'materials.

Opinions -and information resulting from use of the
materials.

In the next table, tho.fourteen statements are set out in the four
groupings stated above., Teachers were asked to respond to each
statement by responding on a scale from extremely importAnt
(scored 3) to no importance (scored 0). The mean value and rank
are set out for the total group of respondents and t'ie groups of
teachers,y_bo subsequently became intensive Users and non-
users. The follo-Wing points appear to be worth considering:

For the total group, the first six statements ranked by
teachers include the three statements related to: the aims
and Philosophy of ASEP and also suggest that interest
response of pupils and likely organisational problems
and costs are regarded as important I

19.



The practical issues specific q.1ASEP were not rated very
highly c:irerall, yet it is worth noting that the intensive
users are tending to rate these as more important
(difference between means significant at five per cent
levael in the case,of two of the statements). Two reports"
discuss several of the practical problems associated with
ASEP use which were largely unanticipated before it was

introduced."
There is a tendency for nonusers to rate the practical
issues of a general nature as more important when
compared with intensive users. The concern for methods
of assessing pupil achievement was rated significantly
-higher by later non-users as compared to later intensive

users.

Teachers' Opinions of ASEP and Forall Science

In both the first and last questionnaires teachers were asked their
opinions of ASEP and Form 1 science. The initial opinions of the
intensive users and non-users of ASEP are set out below. A test
for difference between means of independent samples was used
to determine whether there were significant differences between
the two groups of teachers before the materials were available.

The intensive users of ASEP seemed to regard the materials

as 'more formal 'clearer', and 'better' than the non-user group
of teachers. Intensive users also tended to regard Form I science ,

as `more interesting', 'more pleasant', 'more important' and
`dearer' than non-user The different views of Form 1 science
appear to be just as in ortant a distinguishing feature between
the two groups as the views held about ASEP materials..

HOWTEACHERS SAWASEF AND FORM 1 SCIENCE

Herron" describes a theoretical model-to explain why teachers

may or%-may not adopt a new curriculum He regards the

20



TYPE OF INFORMATION REQUIRED BY TEACHERS

",-. Total
Group

Intensive
Users NonUsen

t tin
difference
between,
IndusType of Information

Meant(Rank)
(NI51)

. Meant(Rank)
(N =151)

Means(Rank)
(N33)

Aims. Philosophy Of The Program

Rationale and philosophy of ASEP 2.22(5) 2.58(214) 2.03(7%)
Theory of learning on which the .

couniis based 2.14(6) 2.58(210 2.03(74
Aims and objectives of the
materials ;

2.41(1) . 2.73(1) 2A4(1)
... --

Practical Issues _General Nature
,-.

Costs of materials and equipment 2.26(4) 238(4) 2.42(2)

Knowledge of new subject matter 1.71(11) 1.68(12) .0.4!88(9)
Likely planning and organisational
problems 2.28(3) 2.19(6) 2.28(3%). -Methods or assessing pupil
achievement after using the .

materials 1.80(10) 1.77(11) 2.09(5) ''
Methods or determining the
initial ability of pupils 1.62(13) 1.50(14) 1.75(10

Practical Issuer (Related to ASEP) _

Ways or integrating ASEP with
other subjects 1.85(8) 2.08(7). 1.67(12%)
Ways or orpanising group work 1.70(12) 1.88(10) 1.34(14) - ,
The teaching role being
suggested v 1.79(9) 1.96(9) 1.78(10)

Opinions and Information
from User's .. .

Test results of pupils using

....).59(12)trial materials '. 1.44(14) 1.54(13)

Opinioni of teachers who have
used materials 1.96(7) 2.00(8) 2.06(6)
Interest response of pupils
who have used the materials 2.29(2) 2.27(5) 2.28(3%)

a i

P < 0.05
P < 0.01

rScore based on range from no importance
= 0 to extremely important = 3.



Boring

Expensive

Familiar

Informal

Simple

Superior

Unusual

Chaotic

Vague

Good

777

Boring

Chaotic

Informal

pipits:ant
Exciting

Meaningful

Tense

Trivial

Vague

PERCEPTIONS OF ASEP

Interesting.

Cheap

Strange

Formal

Complex

Inferior

'Conventional

Ordered

Clear

Poor

I teat

PERCEPTIONS OF SCIENCE
.

Intensive users p <0.05
New users t test difference between means independent p.t. 0.001

pt 0.01 /. samples

Interesting

Ordered

Formal

Pleasant

Dull

Meaningless

Relaxed

Important

Clear

o

teacher's, view of the subject and the teacher's view of "the new

L-u_gicultilm as very important variables, Herron's paper develops

the concept of congruence (the extent to which the views of the

subject and the new curriculum correspond). The congruence
and accuracy of the views then form the basis of Herron's model.

Twenty statements were devised to represent some of the

/features of science education related to the ASEP approach to
find out the views of the teachers. They were asked to reply to

each of the twenty statements, each preceded brhe introduction
`A Form 1 science course should.. .' and were.ihen asked to

reply,to the same twenty statements preceded by the introduction
'At Form 1 level ASEPmaterials are designed to .



. ,

The responses of the 151-teachers to the first questionnaire
were factor analysed and two factors were found to account for 65
per cent of the variance in both the analysis of the view of ASEP
and the view of Form 1 science.

Factor .1: e'en statements were found to emphasise this factor
when the replies to both statements were analysed." It showed an
emphasis on classroom. organisation involving the pupil, and was
described as a classroom organisation dimeniion of ASEP and/or
Form.1 science. The replies to each of the ten statements were
added (scored 2, 1 or 0) the higher score representing the pupil
centred view of each 'teacher with respect to ASEP or Form 1
science.

Factor 2: Five statements emphasismt this factor in both.

statements were analysed. It irprelented the degree of curriculum
structure required" and'was described as a curriculum materials
organisation dimension of ASEP and/or Form 1 science. The scoring
for the five statements was completed as for Factor 1 (above), the
higher score representing a need for structuring the content of
the ASEP program or Form 1 science:

An estimate of congruence was obtained by comparing the
response made to each statement for Foim 1 science with the
response made to the corresponding statement for ASEP. An
exact correspondence was scored 1 Land lack of correspondence
between responses 0. The accuracy of the teacher's perceptions of
ASEP was estimated by comparing each teacher's response with
the response agreed upon by ten !experts' each with a sound
knowledge of the ASEP developinent and materials. For eleven
out of the twenty statements ninety per cent of the 'experts' had
shown agreement with a response. The accuracy score for each
teacher was calculated 'as the nurhber.of statements on which°
there was agreement with the 'expeits'.

The table on page 24 sets out some preliminary results of the
analysis of teachers' perceptions of ASEP and Form 1 science-for
intensive users and non- .users of the materials. from this tableit



can be seen that intensive users differed from non-users in
first year in that they tendedto haver ,

a more 'pupil centred' view of ASEP materials and Form

I science;

a greater degree of congruence between views of:Form

science and views of ASEP;

a more accurate view ofASEP when views were compared
with the views 'of people very familiar with the .ASEP
development. The two groups of teachers did not differ

in the way curriculum materials should be organise& .

as

TEACHER PERCEPTIONS OF ASEP AND.FORM 1 SCIENCE

Intensive
Veen
Nn26

Nom
Users
N33 ,.--.,t value--c.

.
Cissiroom Organistion Dhoension

(Range possibk 0.20 High score
increased pupil centred iiew) 4

' View of ASE? . 18.62 1630 335"

View of Science 18.08 I SA I 3A5"

, Carrieuhrm Malabar Orpnhiitioo
Dimension

(Range possible 0.10. High score ..
increased structure

View of ASEP . 5.69 5.85 018 NS

View of Science 6.38 . 6.36 0.03 NS

eongruksice of ASEP and Form I

Science Views .

--(Range possible-0-15) , 9.62 6.85 3.20"

Accuracy of ASEP vlev4,

(Range possible 0.11) `" 9.92 , .

.

8.28 3.19"

/ t t test for difference between means of independent samples.

p 0.01

33
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Concluding Comments

.,An attempt has been made to describe science teachers befOre
ASEP introduction. A number of variables have been isolated.
They are sources of information, .types of infonnatiotrequired,
opinions about ASEP and Form r science, and views boutASEP

. and Form 1 science and accuracy and Congruency of hes views.
These areas arei iinportant=-When, consid ring eacher

education program that should be associated i cu lum
development.

'IMPACT OF ASEP ON SCIENCE TEACHERS

The data from the second questionnaire provided information
about teachers' views.= aspects of Form I science and ASEP ,

after one yeth. of ASEP availability. The non -user group can be.
used as a comparison group for the teachers who have made
intensive use of the ASEP materials.

Effect of Using ASEP Materials on Science Teachers'
Views About ASEP

The following four compaciythetween intensive users and
non-users were made:

Change in view of science :classroom organisation
dimension.

Change in view of science -7. curriculum structure'
-dimension.

Change in view of ASEP,-- classroom organisation
dimension.

Change in view of ASEP curriculum structure dimension.

In the third of the preceding comparisons the impact on
intensive users was shown to differ significantly from the impact

3 4' / 25.



on non-users. Ten out of the twenty-six intensive users were now

adopting a less pupil-centred view of the ASEP materials with a

shift of at least one standard deviation. Only five out of thirty-

three non-users had shown such a shift (X' = 4.20, 1df, p

< 0.05).

CHANGES IN TEACHERS' PERCEPTIONS OFASEPAND FORM

1 SCIENCE DURING FIRST YEAR OF ASEP AVAILABILITY

More
Pupit-Centred

VIEW OF ASEP

(Classroom
Organisation) k

t '

View or Ideal Science
(Classroom Organisation)

The diagram abOve illustrates this finding. Both intensive users
and non-users tend to view ASEP' as more 'pupil-centred' thin
Form 1 science although they differsig-nificantly in, their views of

ASEP and Form 1 science. (See the table on Teachet Perceptions
of ASEP and Form 1 Science, p.24). For intensive users; using
ASEP leads to an overall decrease in their view of it as a 'pupil
centred' approach. It is interesting to note that it is the view of the

ASE_ P materials that has altered rather than any overall changein
the intensive users' view of science.



ffe c t Of Using ASEP Materials on Science Teachers'
Response tot Semantic Differential Items /

The change in responses for intensive users and non-users was
compared for each of the ten semantic differential scales relating
to ASEP materials and each of the nine semantic differential
scales relating to Form 1 science teaching. The change in
response of each intensive user and non-user was set out in a
distribution table as shown in the next table for Form 1 science
(meaningful meaningless). The Kolmogorov- Smirnov two
sample 'one tailed test". was used to test the theoy/that using
ASEP materials leads to science being seen as more meaningful.

'6e results of a similar analysis of each of the nineteen pairs
resulted in the following significant changes in intensive userss
compared to non-users.

Intensive users tended to change so that ASEP was viewed as
more superior, more unusual and vaguer when compared with non-
users (p .< 0.05 in each case;.,

The change in view, of Form 1 science (meaningful-mean-
ingless) set

,

out in the table below is illustrated in the gaph on
page 28.

I
EXAMPLE OF KOLMOGOROV-SMIRNOV ANALYSIS OF
CHANGES DISTRIBUTION FOR 'MEANINGFUL-MEANING-

LESS OF FORM I SCIENCE

'Form I Science MEANINGFUL :410-- MEANINGLESS

'Shift' of 71 point I I point 0 I point

7,

I point

6 0Intensive users 16 1

Non,users 9 7

Pc.05

2'
3

36



CHANGE IN VIEW OF SCIENCE (MEANINGPUIrMEANINGLESS)

Meaningless

3
1

2

Meanlkful
USE 11

SUMMARY'
The importance of the teacher as a source of data for curriculum
evaluation has been argued. A procedure was outlined for
gathering data from science teachers in the first ear of ASEP.

availability. A selection of data was presented which described'
science teachers' initial attributes in terms of subsequent use
made of the ASEP materials. Inthe final section of the chapter the,,:
effect of using ASEP materials on some attributes of science
teachers was outlined:

The chapter began by describing the teacher as the key to
the way in which a new curriculum such as ASEP used in
classrooms. An important justification for looking at the teacher

/ hale first year of this curriculum introduction is that a better
undersionding of the teacher will lead to more effective teacher

education associated with future curriculum development.-The'
. results set out in this chapter suggest implicationi for teacher
education. These have not been fully develoried but we consider
this chapter as a type of evaluation of the teacher education
program associated with ASEP, and a source of informatiOn to

;support effective teachereducation programs in future curricultiin

developments.

Non -uses

.28:'
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3
EFFECTIVENESS
PROM TING puji
LEARNING

The-re is a multitude of criteria and approaches which might be
used in curriculum evaluation. One approach which has received
particular emphasis from educational researchers is the evaluation
of a curriculum in terms of its effectiveness in prompting pupil
learning. The main purpose of thiS chapter is to find out what
pupils gained from ASEP materials- during a years science
teaching.

'THEORETICAL CONSIDERATIONS

Three theoretical issues need to be considered in the design of
the study. They, are the choice between comparative and non
comparative evaluation, problems in identifying goals as a basis
for a fair comparison b_etween alternative curricula, and the role
of aptitude-treatment interactions in curriculum evaluation
research. A major. aim is to describe some of the problems
encountered, and solutions proposed, in attempting to evaluate

SlA EP in terms of pupil attainment of aims.



Comparative or Non-Comparative Evaluation

A curriCulum evaluation issue on which agreement haknot been
choicereached in the literature concerns the choice between compara-

tive and non-comparative evaluation.' Cionbach' says that a
curriculum should be evaluated against one's ideal rather than
agaiiiskcompetitors. Welch,' however, has pointed out that the
decision-maker needs toinoW, ncit only if a curricUlum achieves
its-goals, but also if it achieves them more effectively than other
alternatives. Furthermore, McKeachie has reminded us- that a

control group is useful in "ensuring that 'extraneous variables
(such as the mere passage of tirne or taking the same test twiCe) do

not account for,the changes.

Despite its desirability, comparative curriculunievaluation
is not always possible as sometimes 'no alternative programs that

_ could serve as the Objects of comparison are available'.5 One
example of Ihis-was the adoption of PSSC physics in Victoria
when a central decision was made that all classes in the State..
Would abruptly abandon conventional physics courses, and
begin the PSSC course.' But the adoption of ASEP materials was

not laid down by a central authority so that at the time, of this

research, some schools'were using ASEP materials while others

sed a variety of non-ASEP materials.

It was therefore possible to use a comparison group-in the

present evaluation of ASEP. A comparative evaluation -would

provide data useful to the decision-maker concerned with -

choosing between ASEP,and alternative Materials aireadY in use;

and would provide control over .several extraneous variable&
This though do,:ls not leave out the possibility of also evaluating

ASEP against an ideal. Rather, in the present study, data about

changes in ASEP pupils over time would provide-alasis fora
non-comparative evaluation while data on the changes in ASEP

pupils relative-to non-ASEP pupil uld-provfile a basis for a

comparative eval



Choosing Goals for Fair Comparative Evaluation

..Grobrnan7 noted that, because new and old curricula often have
very different goals, the same evaluation standards may not be
equally fair to the two competing curricula This is a problem to
be considered in evaluating ASEP, as ASEP materials are quite
different from conventional materials in many ways and even in
a non-comparative evaluation; a similar problem would arise
because choices available between and within ASEP units enable
different ASEP pupils to cover quite different material.

Therefore, ,4an important distinction needs to be made
between content and content-free goals.' Content goals of a science,
course include the mastery of specific terms, concepts, laws and
theories covered in that course. On the other hand, content-free
goals go beyond the actual subject matter taught and include
such things as intellectUal skills, attitudes and interests, and
understandings- of the nature of science. This nteans that
content-free goals which are often common to science courses
covering widely different subject matter can provide "a fair basis
for comparing the achievement of pupils foPowing different
curricula

Contene-freegoals play another important role in curriculum
evalution as long-term content-free outcomes which build up
over longer periods are more important educationally than the
short -term content goals.' T erefore, it was decided that content-'
free evaluation standards wo be used in this project.

Aptitude-Treatment Interactions

Curricular materials are, not likely to have the same degree of
effectiveness for all pupils, due to their different aptitudes (such
as age, sex, socio-economic status, intelligence, attitudeS;per-
sonality)..1 In fact, a whole area of research, known as aptitude-
treatment interaction research, has grown up in an attempt to
isolate pupil aptitudes which are differentially related to achieve-
ment under different curricular treatments."'



I ri this study, socio-economic status (SES), IQ,and sex were

chosen as aptitude. variables because evidence in the literature"

has consistently_ shown that they are all related to learning

outcomes. SES was measured using Congalton's' classification

of fathers' occupations and -IQwas measured with a modifie

version of the Otis test's

SELECTION AND YALIDATION-OF-MEASURE,S-OF----
LEARNING OUTCOMES

Klopfer has madel.he assertion:

Research findings can never be more reliable than the data -

- on which they are based, and the findings obtained-in an
evaluative study must -always be interpreted. in relation,to
the quality of the instruments used to obtain the data."

For these reasons, the selection of methods to measure learning

outcomes in the present research was dmsidered ofPaiamount

importance, and certain criteria described below were, used in

selecting, modifying and validating the tests. It proved impossible

to select a battery of existing tests and it was necessary to modify

existing ones and develop new tests.

J
Seventeen Evaluation Scales Chosen

The next table lists the seventeen evaluation scales' choienfor the

present study togetherwith a source reference for each scale. The

first nine scales measure various inquiry skills', the next three

measure aspects of understandingscience and the remaining five

scales measure various attitude aims. All seventeen scales are

content-free.
The TOES battery of tests consists of multiple-choice items:?:

developed' specially for this study. Two trial forms were tried out

before use in the present research. MOre detai;ied information

about the development of TOES can be found in Fraser.''.



HE SEVENTEEN SCALES CHOSEN TO MEASURE
LEARNING OUTCOMES

tereice

1..9 . TEST'OF ENQUIRY SKILLS (TOES)

TOES Part Al lleference Materials

Fraser

I. Skill I: Library usage
2. Skill 2: Index mad table 0/contents

TOES Part B Interpreting and Processing Informinie°

3. Skill 3: Scales'
4. Skill 4: Averages, percentages and

proportions
5. Skill, S: Charts and tables

Skill 6: . Graphs

TOES Part C Critical Thinking in Science

7, Skill 7: CompreherisiOn of science read. g
8. Skill 8:" Design of experimental proce ures
9. . Skill 9: Conclusions and GeneralisatiOns

10-12 Test on UNDERSTANDING SCIENCE (TOUS)

10. Scale P: Philosophical scale
11. Scale II: Historicalsocial scale
12. Scale N: Normality of sceintists scale

13.15 ATTITUDE QUESTIONNAIRE

13. Attitude S: Social implications of science
14. Attitude E' Enjoyment of science lessons.
15. Attitude I: Interest in Science

I6 ATTITUDE TO INQUIRY

17 SCIENTIFIC ATTITUDES

Klonfer &:Carrier24
Carrier ria123

Ormerod Schogh26
Council Pripject`'

Meyer28
29Mackay & White



The TOUS scales.in Table 1 consist ofmultiple-choice it
based on an existing junior high school version of TOUS16. and a
primary school version of TOUS." The present version has been
modified to make it suitable for seventh graders. Also, as the two
original forms-of TOUS give only a single total score, items. were
divided among the three conceptually distinct subscales liste,
in the table opposite. The reasons for choosing these three sub`
scales and the methods of validating the iub-scales can be found
in Fraser and Fisher." Appendix II contains an exampleOf an
item from each of the three sub-scales of TOUS.

The , attitude questionnaire consists of items scored on'. 'a

five-point Liken scale which fall into one of the three scales
shown in the table. See Fraser and 'Might.'

The attitude to inquiry scale is aslightly modified version of
the Fitidingout aboutthings' scale appearing in Meyer's' test.2°

Items in this text are scored on a scale in which pupils allot 0-4
votes for various activities.'

The last test listed in the table, the Scientific Attitudes test, is

. a modified version of Mackay and White's TOPOSS-Self test.22
While the original form of the test was developed for Australian
Grade 10 students, the present version contains numerous
modifications to make it more readable and suitable for seventh

graders.
The tests were chosen and modified on the basis of educational

importance, subjective file-trial and statistical posNrial criteria. Each of
these' criteria, which' have been described in some detail in

Fraser," is discussed below.

Educational Importance

Cronbachs' has advocate t all tests, '1,3efo ebeing considered
valid, should be shown to be educationally worthwhile and that no
important class of outcome be omitted.

'A literature review was used to identify educationally
important aims, in particular those most important for science



education." The seventeen evaluation'scales were then Chosen to;
provide a reasonable coverage of these aims. A high congruence
was shoWn to exist between ASEPs stated aims and those stated

= as important in the literature," and so, the present study can be
used to evaluate ASEP based on its stated goals and-on an ideal set
of goals taken. from the literature.

Subjective 'Pre-Trial C rite

A panel f science education and . education measurement
experts`sc tinised the tests before they were used Each test was
assessed, according to 'a number of subjective criteria such as face
validity; potential readability, suitability for Australian children,
ease of administration and freedom from clues, arnbiguitiesand
other item faults" aid a number of items were reworded or
omitted.

Statistical Post-Trial Criteria

Before being used, all the evaluation tests were giVen a trial run
with seventh graders. The sample sizes vaned from one hundred
for the scientific 'attitudes scale to four hundred for the TOES .
tests. Information from these trials was analysed to give informa-
tion .about three important statistical attributes of each test:
internal consistency; discriminant validity; and sensitivity. -These statistics
gave indiCations of the overall effectiveness of scales and enabled
faulty, items, to be identified and removed.

Cronbach' says that a test score must have substantialL
_internal_consistency so that each item measures the same thing

measured by the rest of the test. For the present se. ties-of scales,
. the Cronbach a reliability coefficient has been chosen as the

index of consistency. Th5,oble below shows the number
of items contained in each scale together with: the, value of the a
coefficient obtained from the trial administration of each scale
This table indicates 'that: the a coefficients: ranged from 0.55 to



0.85 and had a Median value. of 0.9. The valuei of thew' coeffic-
ient were all considered satisfactory for cuiriailurh evaluation'
tests, especially as the average gcale length is only about nine
items.

,SC LE STATISTICS OF INTERNAL CONSISTENCY

,Interal
C. alialstene;'
(Citiabach &

TEST OF ENQUIRY SKILLS

TOES I

TOES 2
TOES 3

TOES 4
TOES' 5

TOES 6
TOES 7
TOES 8

TOES 9

TEST ON UNDERSTANDING SCIENCE .

TOUS P
TOUS H
TOUS N

'ATTITUDE QUESTIONNAIRE

Attitude $

Attitude E

Attitude

ATTITUDE TO INQUIRY

SCIENTIFIC ATTITUDES

f'

/ .
As well as being internally consistent, each scale in a test series
should possess discriminant validity.m This criterion demands'
that each scale measures a unique not /measured ..by
other scales in the tests. The statistic chosen as an index of

38



discrinfinant validity, for this series was the inter-corre tionV
between scales." An examination of inter-correlations among
scales, which is, shoWn in Fraser" indicated that all correlatiniis
were sufficiently- low to r satisfy the 'criterion of discriminant
validity and Maintain each of the seventeen scales as a separate
measure.

The third statistical poSt-trial criterion 'sensitivity= is an
index-of_ a-teses-usefulness
example, insensitivity of an, evaluation test could give rise to a
ceiling dice which,occurs When subjects obtain near the maximum
score on a pretest and it is therefore virtually impossible for such
students to, improve on the post-tests, even if they have in fact
improved their level of attainment on the construct underlying
the test. The scale statistic chosen as an index of sensitivity forthe
present tests was the distribution of pupil total, scores on each
scale° which are provided in Fraser " They indicate that, on the
whole, scores obtained on each scale covered a large proportion
of the available range, and thal the tests were sensitive enough.'

DESIGN OF THE STUDY

.

In line with the decision to conduct, a comparative evaluation
both an ASEP and a control group were employed in the present
study. The ASEP treatment was defined broadly with the only

,,restriction being that ASEP materiali be used exclusively during
the time of the study' and that the seqtiencing and timing ofASEP
units were left to, the 'discretion of each teacher. 'The control
group could use any science instructional materials, as long as
they were not ASEP materials.

The; table on page 42 shOWs that the total sample consisted of
1,158 seventh grade pupils in forty-six ,different classes, each
in a differeilt co-educational, high school the 'Melbourne ,

metropolitan area. The schools: were spread widely through the
different gengraphic and socio-economic areas, of,Melbourne



and, of the forty classes, twenty comprised the ASEP group while
were in the control group. The actual u.tnuditeoftsetaiit.isTtihcalis'

analYsis us d in the studY was the class aPu
intoling inv lved the division of pupils within each .class,into ..,,

eight groups wo ld\be: high
female)h. /,,SES

\s

sar" SES , Igroups cordingingL.tohthsEesir_,
high

and......d msealX.e(Thigat ,i the

high /QT female, . 15:0w. ac...T. 0

\ SIZE \

r Geaui '. Classes

.

Pupil, ''.:-,.;

Class ;iiititudiV
` .... Cells :

ala......
ASEP .

.

CONTROL

TOTAL.

.- 20
.

26 .

46

S12 .-
...

; 646

1.158

146 '7

' i97

p343 ,

The study lasted for a whole school year for two reasons. First, a
major criticism of past research in-science education has been the

short time of investigation.' Second, it was thought that pupil
changes on content-free learning outcomes would be relatively

slow so that a comparatively long time between pre-testing and
post- testing would pe desirable. The seventeen evaluation scales

used in the present research were given as pre-tests during
March, 1974 and as post-tests in October.

RESULTS

The, data were analysed in two ways to throw light on two
. different questions. First, data about pupil changes in each

learning outcome from pre -test to post-test provided a basis for a
non- comparative evaluation of ASEP. Second, a comparison of
the changes experienced by ASEP pupils with those experienced
by non -ASEPpuPils provided a basis fbr a comparative evakiation.

40
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SIGNIFICANCE TESTS FOR CHANGES DURING T E YgAR
FOR THE WHOLE SAMPLE

Sok
Maximum

Scare
..

Post

. ,
I. TOES 1 10 . 5.6 4.2eee

2. TOES 2 9 6.0 6.0 0.5

1 TOES 3 , 10 _ 5.1 / .5.9 8.21

4. TOES 4- It 2.5- -3.0- -6.7***-

5. TOES 5 I I '6.5. 6.8 2.80:

6. TOES 6 10 4.6 5.2 5.5
7. TOES 7 10 5.9 6.2 4.2
8. TOES 8 /10 512 5.5 2.4
9. TOES.9 9 4.3 4.6 . 3,1*.

Io. TOUS P 12 5.3 SA 5.4
I1. IOUS H . 6 6.7 7.1 3.0 '

12. TOUS N 6 3.5
i

4:0 7.8.0.

13.' Attitxude S 40 27.3 -- 26.8 _.-2.3°

14. Attitude E 35 23.2 21.9 _5,5 *-

15. Attitude I 30 18.0 16.9 -6.6*

16. Attitude to
Inquiry . 32 22.3 . 22.6 1.2

17. Scientific '
Attitudes 11 6.0 6.2 2.6

p<.0 "P<.01 p<.001

This table shows the pre-test mean and post-teSt mean of the
whole sample for each learning outcome together with the
results oft tests for dependent samples for differences between
'pre-test and post-test performance. This data indicates, that
differences between pre-test and post-tes1 scores were significant
for fifteen of the seventeen scales with the two exceptions being
TOES 2-ind the Attitude tolinquiry_scale.__AlLthtee scales of the
.attitude questionnaire (social implications of science, enjoyinent
of science lessons and iriteiest in 's ericer Showed 'that the
significant changes over the year were n fact declines in'positive
attitude& Similar disturbing findings of deterioration in attitude
du ing the study of other science cuiTi lay materials have been.
re orted by 'Mackay,' Welch and W bee and Choppin.'

..

'5u'.



Relative Changes in ASEP and Non-ASEP Students

The next table shows the relative changes experienced by ASEP
and control, pUpils. It provides values from multiple regression
analyses involving a direct comparison between the post-test
performance of ASEP and control pupils (while statisiiCally
controlling for pre-test and other variables). ItalsO gives.ccimpari-

sons of the performance of pupils of higher and lower SES, of
higher and loWer IQ, and between boys and-girls:

SIGNIFICANT F VALUE FOR EACH LEARNING OUTCOME;,
POST-TEST USING INSTRUCTION (ASEP /NON- ASEP), SES; IQ
AND §EX AS PREDICTORS, AND CONTROLLING FOR PRE

TEST AND ELEVEN INTERACTIONS

Seale ASEP/Control
F values .

SFS IQ

I. TOES 1 . 50.0
2. TOES 2 30.3 G 4.3
3. TOES 3 50.5
4. TOES 4 ' B 5.6*
5. TOES 5

,,39.4
57.5

6. TOES 6 642
7. TOES 7 56.5
8. TOES 8 39 73.0
9. TOES 9 50.I

10. TOUS P 5. 39.90
II. TOUS H. 98.7
12. TOUS. N 4

.. 32.7 G 69

13. Attitude S
.

14. Attitude E A 13.7'
15. Attitude 1

16. Attitude to Inquiry ,

17. Scientific Attitudes 4A 203 6 7.8

42

p< p< 01, "I' p<.001
A ASEP superior, G Girls superior. B Boys superior



In all cases for which F values appear for SES or IQ, pupils of
higher :SES and higher IQ, out-performed pupils of lower SES
and lower IQ, respectively.

THE SES-TREATMENT INTERACTION

Raw
Scores
For
Attitude E

23

22

21

SES ASEP IMMO WWI. IMMO

OM,

ASEP

To

e

_Pre...test
Testing Occasion

Post test

The change in performance of the ASEP group over the year was
Significantly different from that of the control group for only one
of the seventeen learning outcomes, namely attitude 'E (enjoyment
of science lessons). The interpretation of this finding is illustrated
by the simplified plot of raw scores shown in the diagram above
This shows that, while the ASEP and control group experienced
similar enjoyment of science lessons at the start of the year, both
groups eXperienced some decline in enjoyment during the year
However, the ASEP group underwent a much smaller dedine in
enjoyment during the year than the control group. There exists a
SES-treatment interaction fcir Attitude E.' -



The table on page 42 ,alo shows that there were significant
relationships betweeti certain learningr outcomes and SES, IQ
and sex. Pupils of higher SES experienced a greater improvement
than pupils of lower SES on TOES 8 (design of experimental.
procedurei), TOUS P (PhilOsophical scale) and the,Scienlific
Attitudes scale; pupils of higher IQ experienced a greater
improvement than pupils oflower IcZon all twelve cognitive tests,
and on the Scientific Attitudes scale; boys experienced a greater
improveinent than girls on TOES 4 (Averages, percentages and
proportions),and the Scientific Attitudes scale;- girls experienced
a greater improvement than boys on TOES 2,(Index and table of
contents) and TOUS N (Normality of scientists). As well as the
significant difference between ASEP and control pupils for
Attitude E (enjoyment of science lessons), a significant aptitude-
treatment interaction also occurred for the Attitude E scale. The
interpretation of this interaction is also shown:in the diagram on
page 45..0 hanges in enjoyment of science lessons during the year
in the control group were quite similar for pupils of high and low

SES. On the other hand, changes in enjoyment of science lessons
in the ASEP group varjed markedly with pupil SES. The broken
lines in this diagram indicate that, while ASEP pupils of high SES

experienced a slight increase in enjoymentof science lessons
during the year, ASEP pupils of lower SES experienced a markedi
decline in enjoyment.

PROBLEMS IN INTERPRETING FINDINGS

The classes' in the sample were neither randomly selected nor
randomly allocated to experimental and"control groups. Never-

, theless, it was found that the ASEP group was not significantly
different from the control6n SES; IQ, sex or any of the seventeen
pre-test measures. On the other hand, because some schools and,
teachers between the teachers in the ASEP and the control
group cannot be completely flismissed.

Although the sample was not randomly chosen, it was large,
covered wide geographic and soao- economic areas and appeared
representative of co-educational high schools in the'Melbourne

4.



metropolitan area.. Therefore, generalisations to other such/
s o Is 'cottz_Ilinxinade with reasonable confidence although
ge eralisations to other:types of schools or to schools outside
Melbourne would be momdangerous.

Despite th importance Of-content-free goals, it should be'
appreciated th =many important content goals also exist: and it
must be remembered that content goals do not .provide a fair

1

,basis for comparisons between competing curricula An evallianon
of ASEP in terms of achievement of content aims would require a

andifferent approach," and no inferences about achievement.of.
content goals can be made.

,
.

SUMMARY AND CONCLUSIONS

This study is the first major inquiry involving an evaluation of
.

ASEP based primarilyon pupil learning outcomes:. As such, a
certain amount of new ground has necessarily been covered in
resolving important conceptual and methodological problems.
Therefore, the significance of this study/should be seen as much
in terms of its methodology as in its actual findings.

An important aspect of the study was the development (or
modification) and validation of a' series of seventeen evaluation
scales suitable for use with Australian seventh' graders. In
particular, the fact thareach of these scales is content-free enables -

fair comparisons to be made between pupils following: quite
different curriculum materials. //,.

When the battery of seventeen scales was administered as
e-tests and post-tests -to a sample, of 1,158 pupils in co-

ed cational high schools in the Melbourne metropolitan area; it
w found that the total sample und rwent significant changes
du ng the year for fifteen out of sevent aims considered.T-he
si ificant changes which occurred for three attitudinal measures,
ho ever, were in fact a deterioriation in positiveattitude during
the ear. When the performarice of ASEP and control classes was
compared using multiple regression analyses, it was found that
the two groups differed significantly on only one outcome, .

namely Attitude E (enjoyment of science lessons). While both the



ASEP and the\contrOl group ex a decline in enjoyment
of science lessons during the year, the decline in the ASE' group,
was considerably smaller than in the control group. Furthermore, a
significant SES-treatment interaction emerged for the same
scale: whereas changes in enjoyment were almost independent
of SES in, the control group, ASEP pupils of higher SES
experienced a small increase in enjoyment while ASEP pupils of
lower SES experienced a decline in enjoyment. A significant
relationship was also found between SES and changes in three
learning outcomes, between I(Zand changes in thirteen learning
outcomes and between sex and changes in foul' learning out-
comes.

It is of interest to look more closely at the educational
significance of the one statistically significant difference in
learning outcomes found between ASEP and non-ASEP pupils.
It was found that the ASEP gronp experienced an arrest of 1.7
raw score points (or about one-third--of a standard deviation) in
the decline in enjoyment of science lessons experienced by the
control group. It was also found, that the treatment Variable
accounted for 2.7 per cent of the variance in Attitude E post-test
scores, after the variance due to pre-test, \SES, IQ, and sex had
been removed. When these data are considered in conjunction,
with the fact that second generation science\projects set out to
foster pupil enjoyment of science, the present finding of a
Agnificant difference between treatment groups for Attitude E
assumes educational significance.

46 55



REFERENCES

1. L.J. Cronbach; 'Evaluation for Course Improvement', Teachers
College Record 64, 1963, pp. 672-83; M. Scriven, 'The Meth-
odology of Evaluation', A.ERA. Monograph Series on Cuniculum
Evaluation 1, Rand McNally, Chicago, 1967, pp. 39-83.

2. L.J. Cronbach, 'The Psychological Background for Curricu-
lum Experimentation' in P.C. Rosenbloom (ed.), Modern
Viewpoints in the Curriculum, McCraw-Hill, New York, 1964,
p. 24.

3. W.W. Welch, 'Evaluation of the PSNS Course. 1: Design and
Implerneraation', Journal of Research in Science Teaching 9,
1972, p. 141.

4. W.J. McKeachie, 'Problems and Perils in Controlled Re-
search in Teaching', in E.R. Steinberg ( ed.), Needed Research in
the Teaching of English, U.S. Office of Education, Washington,
1963, p. 64.

5. A. Lewy, 'The Practice of Curriculum Evaluation', Curriculum
Theory Network 11, 1973, p. 10.

6. P.J. Fensham & L D. Mackay, 'The Evaluation of Science
Curricula in Centrally Controlled Educational Systems',
IPN- Symposium 1970, Kiel, 1971.

7. H. Grobman, 'The Place of Evaluation in the Biological
Sciences Curriculum Study', Journal of Educational Measure-
ment 3, 1966, p. 210.

8. G.A. Forehand, 'The Role of the Evaluator in Curriculum
Research', Journal of Educational Measurement 3, 1966, p.
201; M.L. Goldberg, 'Evaluation of, Innovations', in M.R.
Lawler (ed.), Strategies for Planned Curricular Innovation, Teachers
College Press, Columbia University, New York, 1970.

9. J.M. Atkin, 'Some Evaluation. Problems in a Course Content
Improvement Project', Journal of Research in Science Teaching 1,
1963, p. 131; P. Tamir, 'Long-term Evaluation of BSCS',
American Biology Teacher 32, 1970, p. 354.

10. L.J. Cronbach, 'The Two Disciplines of Scientific Psychology',
American Psychologist 12, 1957 pp. 671-84; L.J. Cronbach &
R.C. Snow, 'Individual Differences in Learning Ability as a

47



Function of Instructional Variables', unpublished report,
Stanford University, 1969; W.J. Webster & R.L. Mendre,
'The Inveitigation of Aptitude-Treatment Interactions as an
Integral Part of Program Evaluation', Journal of Experimental

Education 43, 1974, pp. 86-91.
11. D.E. Lavin, The Prediction ofAcademic Performance, Russell Sage

Foundation, New York, 1965.
12. A.A. Congalton, Status and, Prestige in Australia, Cheshire,

Melbourne, 1969. .
13. L D. Mackay & B.J. Spicer, 'Educational Turbulance Among

Australian Servicemen's Children', ETASC Project Report 1,

1975.
14. LE. Klopfer, 'Evaluation of Science Achievement and

Science Test Development in an International.Context The
IEA Study in Science', 'Science Education 57, 1973, p. 389.

15. B.J. Fraser, A Test of Enquiry Skills, Australian Council for
Educational Research, Melbourne, 1979.

16. L.E. Klopfer & E.O. Carrier, 'Test On Understanding
Science, Formjw', unpublished test, Learning Research and
Development Center, University of Pittsburgh, 1970.

17. E. Carrier .et aL 'Test On Understanding Science, Form
Ew', unpublished test, University of Illinois, 1966.

18. B.J. Fraser & D: L. Fisher, 'Changes in Pupils During a Year
of ASEP in Tasmania', The Australian- Science TeachersVournaL__

20, 2, 1974,. pp. 90-100.
19. B.J. Fraser & E.P. Wright, 'Overcoming the Robinson

Crusoe Syndrome; A Report. of a Small-scale EvalUation
of -ISCS', Lab Talk 19, 2, 1975, pi/ 7-8.

20. G.R. Meyer, A Test of Interests, Jacaranda Press, Queensland,
1969. t

21. Appendix 11.
22.. L D. Mackay & R.T. White, 'Development o Alternative

to Liken Scaling: Tests of Perception of ScientistsNand Self
(TOPOSS)', Research in Science Education 4, 1974, pp:131-9.

23. B.J. Fraser, Curriculum valuation. Part 1: Hard or soft, Part >-,
II: `jAn Illustration Using ASEP Trial Data? The AustralianN
Science Teachers' Journal 19, 2, 1973, pp. 35-5

48
57
)cf,,



24. LE. Klopfer & E.O. Carrier, 'Test On Understanding Science,
Forth Jw'.

25.' E.O. Carrier et al., 'Test on understanding science, Form
Ew', unpublished test, University of Illinois, 1966.

26. M.B. Ormerod, 'Social and Subject Factors in Attitudes to
Science', School Science Review 54, 1973, pp. 645-60.

27. Schools Council Project for Evaluation of Science Teaching

/Poll,

A modified version of the Science Pupil Opinion
Poll, unpublished document, University of Leicester, 1973.

'v.-- 28. G.R. Meyer, A ,Test of Interests.
29. LD. Mackay Co' R.T. White, Research in Science Education 4,

1974. "IR

30.. B.J. Fraser, 'Selecting Evaluation Instruments', Research in
Sciehce Education 4, 1974, pp. 99-111.

31. LJ. Cronbach, 'Test Validation', in R.L Thorndike (ed.),
Educational Measurement, 2nd 'edn, American Council on
Education, Washington, 1971.

32. B.J. Fraser,. Research in Science Education 4.
33. B.J. Fraser, 'Are ASEP's Stated Aims Worth Achieving?', The

Australian Science Teachers' Journal, 22, 3, 1976, pp. 130-2.
34. Outlined in R.M.W. Travers, An Introduction to Educational

Research, 3rd edn, Macmillan, New York, 1969.
35. L. J. Cronbach, 'Coefficient Alpha and the Internal Structure

_ _ 16,Z1951,-pp.-29.7-334.
36. D.T. Campbell & D.W. Fiske, 'Convergent and Discriminant

Validation by Multitrait-Multimethod Matrix', Psychological
Bulletin 56, 1959, pp. 81-105.

37. LG. umphreys, 'Individual Differences', Annual Review'of
Psychology 3, 1952, pp. 131-50.

38. B.J. Fraser, Research in Science Education 4.
39. P.B. Diederich, `Pitf. 4,in the Measurement of Gains in

Achievement', in D.A Payne (ed.), Curriculum Evaluation:
Commentaries on Purpose, Ocess, Product, Heath, Lexington,
1974.

40. P.L" Gardner, 'Attitude t Science: A Review', Studies in
Science Education 2, 19.75, p -41.

41. B.J. Fraser, Research in Science Education 4.

49



42. R.W. Tyler, 'Research in Science Teaching in a Larger Con-
text', Journal of Research in Science Teaching 11, 1974, pp. 183 -9.

43. L D. Mackay, 'Changes in Victorian Physics Students During
Two Years of Physics Study', The Australidn Physicist 7 ,

1970, pp. 10379.
44. W.W. Welch & H.J. Walberg, 'A National Experiment in

Curriculum Evaluatio, American EducationalResearchJourna4 9,

1972, pp. 373 -83.
45. B.H. Choppin, 'The Iniroduction of New Science Curricula

in England and Wales', Comparative Education Review 18,

1974, pp. 196-206.
46: B.J. Fraser, The Australian Science TeachersJournal 19.

50

5

,



4
THE LEARNING
ENVIRONMENT AS
A FOCUS FOR
ASEP EVALUATION

This chapter begins by outlining the way in which .ASEP
appeared to describe the teacher's role when using the materials,
then describes an appropriate evaluation procedure and its
results in twenty-three classrooms using one ASEP unit.

THE ASEP VIEW OF THE TEACHER'S ROLE

ASEP developers produced materials intended to stimulate
teachers to re-examine their rolcs as science teachers and the
teacherwas required to become the major decision-maker. With
the project producing modules (units) of work, and the organisa-
tion of units with a certain amount of optior(al material the
teacher was being called on to make curriculum decisions at all
levels. Whether good or poor choices were made, the task and
responsibility were with the teacher.' The teacher was given the
opportunity to move away from a role as an 'information
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contr9Iler' to a role as a facilitator of student. learning. The
materials were designed to allow students to organise their own
activities to a greater extent than other science curricula The .
gt.ide for teachers2 clearly sets out many of the characteristics of
the classroom in which the ASEP developers felt the materials/would be used most effectively. The environment and organisation
of the science classroom was' clearly an important focus during.
the ASEP development.

CURRICULUM EVALUATION AND THE
LEARNING ENVIRONMENT OF THE CLASSROOM

Just as the nature of the science classroom has been a focus for
the curriculum developer so i,t can also become a. legitimate
concern for the curriculum evaluator. Walberg3 provides some
justificittion for studying classroom variables when he proposes
his mddel for learning in which three groups of variables
aptitude, instructional and environmental variables -- are sug-
gested as making major contributions to learning.

Walberg4 argues that environmental variables can_be-rnan-
ipulated by the teacher in contrast to aptitude variables. Such
manipulation.could be expected to alter learning outcomes.51 A
number of studies have been designed to examine the relationship
between environmental variables and learning outcomes and
various dimensions. of the learning environment have been
measured by using pupil self-report inventories such as the
Learning Environment Inventory (LEI).

Increasing'use is being made of student self-report inven-
tories in studies of classroom learning environments.' Anderson
and Walberg suggest a number of reasons for this:

.52

Inventories`provide a very economical way of gathering
classroom information compared with alternativemethods
such as classroom observation.

Inventories provide a more valid way of gaining inform-
ation about classrooms than methods involving outside



observers. Pupils form a group of respondents likely to
be very sensitive to the significant arid unique features of
a'classroom. An outside observer, although trained and
systematic, is probably less sensitive than the pupils,
involved.

In classroom studies the learning environment has been
used as both an independent and dependent variable. A number
of studies have shown the learning environment (as measured by
instruments similar to the LEI) to be a significant predictor of
important learning outcomes.' Findings like this are critical if
there is going to be continuing emphasis on 'shaping' the class-
room environment in curriculum development. It is essential
that the roles of teachers and pupils being suggested by curricula
such as ASEP be shown to be likely to lead to desired pupil
outcomes.

It has also been demonstrated that certain characteristics of
the class can be used to predict the classroom environment.
Studies using learning environment variables as dependent
variables are essential.

In Walberg's model of learning' increasing attention to
environmental variables is justified by arguing that this group of
variables is subject to manipulation and therefore important in
learning.. If this is the case we would expect to_beable to show_that
certain characteristics of the class are related to the learning
environment.

Teacher educators and curriculum developers have to be
concerned with the factors which seem to be associated with
particular learning environments.

The relationships between learning environment variables
and various predictors on the one hand, and learning outcomes
on the other can be illustrated by using the Getzels and Thelen
model9 which forms the theoretical basis for LEI development.

The diagram on page.,56 illustrates Getzels and 4"helen',s
Concept of climate as being the result of a complex relationship
between the roles of the participants in the classroom and the
individual personalities of the participants.
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RATIONALE FOR LEARNING ENVIRONMENT
EMPHASIS IN CURRICULUM DEVELOPMENT

'AND EVALUATION

Teacher

GETZELS AND THELEN MODELr

L

Curriculum

Institution Role -----e- Expeciation

Social ---eClass group
i ' ...

Clittatie) L). Intentions Observed 1 .,
i

Systern,......,4,
T t t Behaviohr 1 ,

......,r
Individual ---4. Personality -0 Need I \\disposition I

\

Pupils and teachers occupy certain social positions related to
the way science is taught in a school. As the roles and personalities
of the participants vary so will the classroom climate Looked at
in this way programs such as ASEP which attempt to change,the
classroom are in fact doing so by asking teachers to re- examine
their roles as science teachers. The resource Materials allow
teachers to move from being major organisers of learning in,the
classroom to being faCilitators of learning .by having students
work in groups and allowing the written resources to take over
some of the organising function for the student4-

The remainder of the chapter is concerned with one aspect
of the role of teachers and pupils using ASEP materials and the
effect on clasSroom climate, (Relationship B in the previous
diagram). Before describing, this study however, the previous
diagram can be used to place this aSpect of the stuciy into an
overall context. The relationships represented by A in the
diagram show the classroom climate (learning environment)
variables as independent variablei in the prediction of learning
outcome& In Chapter! 5 of the report, this relationship is
described in more detail: D represents the impact of-ASEP on
teachers, the subject of Chapter 2. C represents the effect ASEP
introduction has had off' Wand student roles in the
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classroom. The important teacher education questions of how
teachers might be encouraged to consider and adopt new roles
would be included in C of the previous diagram. -

EFFECT OF DIFFERENTTEACHER ROLES ON THE
CLASSROOM LEARNING ENVIRONMENT

esign of the Study

Of the 151 respondents to the first questionnaire (see Chapter,2)
twenty-three Grade 7 teachers were asked to use the ASEP unit
`Places for People' at the start of Term III, 1974. Each teacher was
given:

a copy of 'A Guide to ASEP';
a copy of the teachers' guide for the ASEP unit 'Places
for People';
a class set of the student books for 'Places for People';
a class set of the ASEP service unit 'Heat and Tempera-
ture';
copies of student charts, questionnaires; etc

At the meeting with each teacher the design of the study was
explained (see diagram below). However, no instructions were
given as to how the ASEP unit should be presented; this was left
to the teacher.

Methods Used in the Study

The SCI is a modification of the LEI. The modifications were
designed to make the inventory suitable for Grade 7 students and
the final form is the result of preliminary trials. The nine scale's
included were selected because they seemed to represent im-
portant features of ASEP claisrooms as described bthe ASEP
developers.'° The table on page 56 sets out the nine scales with an
example of an item in each scale, the Cronbach a reliability
value for each scale and the number of items which make up each.
scale of the SCI.
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DETAILS OF S.C.I. SCALES

Scale
(Name of similar

Let Stahl Sample item
Cronbach

oC Reliability
No. of items
in Subscale

Formality Students follow striet.rules
in science classes. (+)

0.53 5

Individuality

. /

Students can choose to study
different science topics
that interest them. (+)

0.551 6

Speededness ,0 The work In science is 0.72 5

(Speed) covered too quickly. (+) '

Environmental Science lessons are held in 0.70 6.

Suitability
(Environment)

a room which allows us to
carry out our science
activities easily, (+)

Goal Directedness
(Coal Direction)

Students have little idea
of what the real point of

0.66 6

. studying science is. (-:-)

Satisfaction 'After the clap, the students
feel science lessons are

0.83 6

worthwhile. (+)

Disorganisation There are long periods 0.74 6

during which some class
members do not know what
to do. (+)

Difficulty The questions asked in science
are often difficult. (+)

0.48 6

Competitiveness Students often race to see
who can finish first. (+)

0.60 '
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DESIGN OF THE STUDY

'That and Temperature 'Plow for Parph.
Service Unit

Pretest (SCI) Student charts declivities

ill

I
Poet-teat (SC1)

Teachers were informed that only p. 1.19 of the service unit contained information directly
relevant to the unit Places for People.

Students were asked to respond by circling one of four
alternatives: strongly, disagree (SD), disagree (D), agree (A),
strongly agree (SA) and these were scored 2, 4, 6 and 8
respectively for a positive item shown ( +) in the table, and 8, 6, 4.
and 2 fora negative item, shown () in the table. No response or
multiple responses to an item were scored 5. It was therefore
possible to obtain a score for each pupil in each class for each of
the scales in the SCI.

The Student Charts
Students were asked to keep a record of their activities in each.

lesson to show how the ASEP unit was presented in each, dass.
Pupils completed their own charts at the end of each lesson by
placing a tick against the part or parts of the unit they had been
working on in that lesson. When the charts were returned at the
end of the unit it was possible to collate the information from
each pupil in the class to form a 'pattern' of the way the unit had
been presented in each.class. Two examples of these 'patterns'
are included in Appendix III. For each lesson it was possible to
determine the number of different parts of the unit that had
received attention from pupils." The mean number of activities
per lesson was then calculated.

The classrooms were grouped according to the mean
number of activities per lesson. The next table summarises the
way in which the classrooms were grouped and it appears that
science teachers were implementing the ASEP unit in three
distinct ways:

6 13
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Wide student choice in these classrooms students
were involved in a wide range ofactivities from the first
lesson onwards,"
Less student choice -- in these classrooms students
were involved in very few activities in the initial lessons in
the unit. Towards the end of the unit a wider variety of
activities was evident.

Limited student choice students were involved in
very few activities in each lesson throughout the,unit."

CLASSROOMS GROUPED ACCORDING TO MEAN NUMBER
OF ACTIVITIES PER LESSON WHEN USING THE ASEP UNIT

`PLACES FOR PEOPLE'

Mode of Implementation Mean No. of AetIvItIn Lesson Pony

I. Wide student choice
(5 classes)

2. Less student choice
(5 classes)

3. Limited student choice
(7 classes)

%

8,7

7.0

7.8 109.7

6.8 to 7.3

2.2 to 5.8

Note: Six classes of the original twenty three classes could not be
included in this analysis.

Two classes did not complete the ASEP unit because of
teacher changes.

Two classes used the ASEP unit in a General Studies
program and the activities were linked with other 'non-
unit' activities. ' _

Twii classes h'ad small student numbers (< 15) which
meant that the mean number ,of activities per lesson
could not be compared with other classes (> 28).
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Method of Analysis

In a nui)fiber of studies using the LEI scales as dependent
variables a number of predictors of clasiroom climate have been
reported." Although this study intended to examine the.effect of
the method of pregentation on the ASEP learning environment,
it was necessaly to also consider other variables that could affect
the learning environment Previous studies show that the learning
environment is likely to be affected by curriculum, class size,
grade level, girl ratio, socio-economic status and ability' level."
The study design controlled the first four groups of variables to
some extent (a particular ASEP unit used in a Grade 7 co-
educational class in Victorian high schools). SES has been shown
to be associated with students' response to 'competition' items.
No attempt was made to control this variable in this study. Ability
level has been measured in several ways in past studies (cognitive
pre-test, IQ, grade point average, etc.). Ability level seemed to
predict difficulty, disorganisation, speed, formality and goal
direction. NO design control was attempted but it seemed to be
important to check whether ability level was a significant factor in
students' perception of the learning erivironment.

This was attempted by asking teachers to indicate the
students who appeared to have most ability in science, and the
students who \had the most difficulty in science at the end of the
unit.

Three factors were considered in analysis of the findings:
mode of implementation; ability level; and change in perception
of learning environment during the ASEP unit (time effect).

Results and Interpretations

The results of the analysis are set out in the next table -and some
of the significant results are represented in the following, six
figures. 'A summary of the findings is presented below:

The presentation of the ASEP unit seemed to be associated
with significant changes in five of the nine scales making
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up the SCI. Over the period of time the ASEP unit
`Places for People' was presented students reported a
significant increase in individuality sand goal directedness.
There was a significant decrease in satisfaction, difficulty and

conipetitiveriess (see Time Factor C in theiable and Figs.
A, D and E). .

The way ASEP was implemented seemed to be associated
with significant differences in studentperceptions on five
of the nine scales which make up the SCI. OVerall wide
choice classrooms are seen more individualiiect less
speeded; more satisfying and less disorganised limited
choice claSsiooms (see Figs. A, B, F). The leis
choice classrooms were perceived as more goal directed by

these students than students having the unit implemented
in other ways. (See Mode of Implementation -- FaCtor A

in the table and Fig. D.
Ability level proved to be a significant variable for one of
the scales of the SCI. Low ability studenti reported the,
Unit presentation as being more speeded than other ability
groups. (See Ability. Level -- Factor B in the table and

B).

In one scale the F\ value of the A x C interaction (Mode of
Implementation and Time) reached significance at the five per
cent level. Fig: C illustrates this interaction the classes in which

a large number of activities occurred showed a slight increase, in
environmental suitability while the classes with very few activities

per lesson showed a decrease in environmental suitability.
The phyiical conditions appeared less suitable in classrooms
where ASEP was ,used with a more restricted student choice.:

CONCLUDING COMMENTS

An argument has been presented for evaluating ASEP by
gathering data about

;the learning environment' where ASEP'
tr,werials are being used. A study was described which attempted
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Analysis of Variance Table Summarising the Effects of Mode of Implementation and Ability Level on:

Student Perceptions of Nine Aspects of Learning Environment During Presentation of ASEP Unit

`Places for People'.

ANOVA SUMMARY DEPENDENT VARIABLE

ENVIR,

SUITABILITY

Ability Level B

Fcrit'
2,42

1,42

4A2

Critical F Value: for

Probability Lcvela

(S)
11

0,10....pm..

$

0.05

.
sib

0,01

2,43 3.22 5.15

1,83 4.07 717

2,08 2.59 3.80

(+) Represents increase In, ale value

(-) lepresents decrease in tle'vilue



GRAPHS TO ILLUSTRATE THE SIGNIFICANT EFFECTS
FROM THE PRECEDING TABLE

Figure A

33.00

31.00

29.00

27.00

25.00

INDIVIDUALITY

Pre ASEP Post ASEP
Unit Unit .

Time

Figure B

24.00

22.00

20.00

SPEEDEDNESS

High Middle Low

Ability Level

Figure

35.00

33,00

31.00

.29.00

27.00

25.00

ENVIR. SUITABILITY

Pre ASEP Pust ASEP
Unit Unit

Time

Figure D

33.00

31.00

29.00

27.00

25.00

GOAL DIRECTEDNESS

Pm ASEP Post ASEP
Unit Unit

Time

Figure E

3:,00

29,00

27.00

25,00

SATISFACTION

---------

t
Pre ASEP Pm' ASEP

Unit Unit

Time

Figure F

31.00

29.00

27.00

25.00

DISORGANISATION

Pre ASEP Post ASEP
Unit Unit

Time

Wide student choice Less student choice Limited student choice.
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to determine the effect of presenting an ASEP unit on student
perceptions' of the learning environment. Incorporated in this
study was an attempt to measure'different modeS of implementing
the ASEP unit related to the different roles of teachers and pupils
in selecting the content of the unit. It was possible to determine
different student perceptions of the learning environment related
to presentation. of the unit (Factor C), the way in which the unit
had been implemented (FactorA) and ability level of the students
(Factor B).

With the introduction of science curricula which suggest
appropriate- rolr2s'for teacher and pupils it seems necessary that
the effect of diiTeTent methods of implementation on .the
resulting learning environment continue to be investigated. The
teacher education associated with ASEP has sought to make
teachers aware of appropriate roles for teacher and pupil to
occupy when using ASEP materials. Empirical evidence related
to the-effectiveness of various methods of implementation may
be usefill in further darifying the arguments for using curriculum
materials in particular ways.
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CHAPTER 5
FURTHER RESEARCH

The research outlined in this chapter consists of two aspects:
Firstly, a comparison will be made between the classroom
climate perceptions of. ASEP and non-ASEP pupils. Secondly,
the 'relationship between learning outcomes and classroom
climate perceptions will be explored., ie.

COMPARISON OF. THE CLASSROOM CLIMATE
PERCEPTIONS OF.ASEP AND NON-ASEP PUPILS

This research -can best be understood by comparing it with the
study involving learning outcomes, described in Chapter 3.
While the previous study involved the relative, changes in
learning outcomes experienced by a sample of ASEP and non-
ASEP classes during a year, this research involved a comparison
of the classroom climate perceptions of ASEP and non-ASEP
pupils at the end of second term. Whereas the study in Chapter 3

'involved a sample of forty-six classes, this research involved ten
ASEP and ten control classes drawn from the original forty-six
class sample: this sample is described in more detail in the
following table. In both the present and the previous study, each
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dass was drawn from a different co-educational, high schoOl
the Melbourne metropolitan area, and both the ASEP and the
control group consisted of schools which were representatiVe of
the geographic and socio-economic areas of Melbourne As in
the investigation described in Chapter 3, the present study
included the three aptitudinal variables of SES, IQand sex.

SAMPLE SIZES FOR ANALYSES EMPLOYING
CLASSROOM CLIMATE SCALES

Group Closes

' SAMPLE SIZE

Pupils
asss aptitude

eels

ASEP

Control

Total

10

10

20

266

265

531

77

153

Classroom climate was measured in this research using a
slightly different version of the science class inventory from that
described in the previous chapter.. These climate scales ,were
validated with the sample of 531 pupils described in the previous
table using the statistical criteria of internal consistency, discrim-
inant validity and sensitivity. The next table lists the nine dimate
scales involved in the present research together with the number
of items in eac scalescale reliability values and the scale inter-
correlation atrix.

The t chniques to analyse the climate data were analogous
to those/. sed for learning outcome data. It will be recalled that /
multiple regression analyses were employed in comparing the/
post-test performance of ASEP and non-ASEP pupils, while
controlling statistically for the corresponding pre-test, forSES,
..Igand sex, and for various interaction terms. Similarlyyn the
present analyses, scores on each classroom climate scale in
August were compared for ASEP and non-ASEP pupils, while
controlling statistically for SES, IQ, sex and interactions. The
class aptitude cell sampling unit was again employed as the unit
of statistical analysis but no pre-test climate data were available.
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NUMBER OF ITEMS, RELIABIUTY OF, AND INTERCORRELATIONS BETWEEN
EACH CLASSROOM CLIMATE SCALE

Scale
No. of
Items liability

.

Scale Interiorrelations

Div Sp Env Goal Sat Dis Diff Comp Ind

Diversity 4 0.50 1.00' 0.00 \0.090.09 -0.05 -0.11 0.03 0.03 0.03 -0.05
, .

Speed 6 1.00 0.35 -0.30 -0.31 0.39 0.3/0.27 -0.07.

Environment 6 0.63 1.00 0.32 0.26 -0.41 -0.24 :0.23 0.04'

Goal Direction 7 0.62 1.00 .0.43 -0.42 -0.26 -0.09 0.07

Satisfaction . 6 0.80 1.00 -0.48 -0.34 -0.05 0.10

Disorganisation 0.66 1.00 -0.33 0.29 0.11

Difficulty, 5 0.50 1.00 0.23 -0.02,

Competitiveness 5 0.53 1.00 '0.12
Individualisation 10 0.71 . 1.00

SIGNIFICANT F VALUES FROM MULTIPLE REGRESSION ANALYSES FOR EACH
CLIMATE SCALE AS CRITERION AND TREATMENT (ASEP/CONTROL),

SES; IQ AND SEX AS PREDICTORS.

Criterion ASEP/control

F Values

SES

Diversity

Speed

Environment

Goal Direction

Satisfaction

0.2

1.6

A 39*
0.2

A 7.5**

L 9.6*

Disorganisation 0.2

Difficulty 3.0 L 17.3***
Competitiveness 2.9 L 7.4**
Individ uAsition A 15.3*** L 8.4"

*pc05, **N.01, ***N.001

A Higher climate scores associated with ASEP

L Higher climate scores associated with lower I
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The results of these analyses, which have been described in
more detail in Fraser,' are displayed in the above table. This
indicates that ASEP pupils, relative to control pupils, perceived
their classes as being characterised by a significantly better
environment, significantly more satisfaction and significantly
more individualisation. The table also indicates that pupils of
high I Qsaw their classes as being characterised by less speed, less
difficulty, lesss competitiveness and less individualisation than
pupils of lower IQ in, the same classrooms.

In interpreting these findings it should be realised that,
because of the absence of pre-test climate data, it is possible that
differences between the climate of ASEP and control classrooms
at the end of second term could be attributable in part to
differences in climate existing at the start of the year Therefore,
some caution should be exercised in interpreting these finding&
Despite this caution, the present results are quite consistent with
other findings from research related to ASEP. Firstly, it was seen
in Chapter 3 that ASEP pupils underwent more 'favourable
changes in their enjoyment' of science lessons during a year's
science teaching than did control pupils. Secondly, Power and
Tisher2 reported that the significant changes in climate scores
experienced by ASEP classes over time were in the favourable
direction for the large majority of climate dimensions.

RELATIONSHIP BETWEEN LEARNING OUTCOMES
AND CLASSROOM CLIMATE PERCEPTIONS

This section will describe analyses in which climate scales are
employ d as predictors of learning outcomes. These relationships
were explored with the.531 pupils described in this chapter's first
table, using scores on the same nine classroom climate scales and
post-test scores on the seventeen outcomes employed in Chapter
3.

The next table shows the simple correlation between each
classroom climate scale nd post-test performance on each of the
seventeen learning out me measures. This table indicates a
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SIMPLE CORRELATION OF EACH LEARNING OUTCOME POST-TEST WITH

CLASSROOM CLIMATE DIMENSION

criterion

TOES I (Library)

TOES 2 (Index)

TOES 3 (Scales)

TOES 4 (Averages)

TOES 5' (Charts)

TOES 6 (Graphs)

TOES 7 (Comp )

TOES 8 (Expll)

TOES 9 (Concl)

TOUS P (Philos)

TOUS H (Hisl.soc)

TOUS N (Normal)

Alt. S (Soc imp)

Alt. E (Enjoy)

Alt. I (Interest)

Alt. to Enquiry,

Env

0,13 .0.15 0.15

025f*. .048 0.26"

0,28"" .0,10' 0,13'

0,15 .0.12 .0,01

a 0.18' .0,19' 0.01

0.21" .0.06 013

0,34" .0,14 0.07

012 4,03 0.11

0.27" .0,13 0.02

0.10' 4.22" 0,06

0.12 .0,10 0,08

0.12" .0.23" 0.1.!

.0.05 4.23" 016"'

0,01 4,30" 032"
.0,05 .0,08 0.17'

.` Simple Caudillo

Cool Sit

.0,11 .07 4.07

.0.03 4.12.4,15

410

.0;27""

0.01

4.11

4.14

4,06

4,17! .0.17' 4,07

4.14 .0.08 .0.08

.0,04 0.11 4,11 '.

0.04 .0.04 4,111.

4.09 4,08

.049 .0.09 .4.13

.0,18' ,0,14 401

.0,05 4,01 4,04

Cothp

.0,28!!' 17'

4.18' 15
4,18! 0

4,17' .0.01

4,27" .0,18'

.0.14",1 ,4.22!"

4.2701

4,15 4.13

4.16' 424"

.0,12

420'

412

4.19'

4,34"
4.26!"

4.18' 4.27" 4,18'

.0,24" . 4,16! 4,28"
4,25" 4,25'1. 423"

0,21" 042'" 4.31'si

0,27" 0,64" 4,35"1

0.32"' 0.53" 4,31" ,
4,13

.0,14

0 1

Scientific Atts, 0.14

Median Mag, of r 0.14 0.12

,

p< ,q5; is .01; $$$

Lower climate scores associated with higher criterion scores

Saniple size was 153 class aptitude cells (20 Oleo's)

Critical r 0.16 11,05 level of confidence



reasonably strong relationship overall between classroom climate
and learning outcome scores,i.with the median magnitude of the
correlation coefficient over all learning outcomes ranging from
0.09 for Disorganisation to 0.19 for Individualisation. Further-
more, the number of correlations significantly greater than zero
at the 0.05 level of confidence was sixty -three out of 153, which is
about eight times the number expected by chance.

While this table provided information about simple correla-
tions between learning outcomes and classroom climate, multiple
regression analyses could be employed to investigate the relation-
ship between classroom dimate and changes in learning outcomes
over the year, while controlling statistically for SES, IQa.nd sex.
When such multiple regression analyses were, carried out, ,-

numerous interesting relationships were found between individual j ,

climate dimensions and changes in individual learning outcomes
Taken together, the simple correlational analyses and the multiple
regression analyses provide strong evidence for the existence of a
relationship between classroom climate and learning outcomes.

This finding of a relationship between classroom climate
and learning outcomes is similar to the results from a series of
studies reviewed b) Anderson and Walbtrg.s

SUMMARY.

Like the previous chapter, this chapter described research
involving one type of learning environment variables, namely
classroom climate dimensions. These climate dimensions were
employed both as criteria on which to compare ASEP and non-
ASEP classes and as predictors- ofleaining outcomes.

When the classroom climate dimensions were employed as
dependent variables, it was found that ASEP pupils held more
favourable climate perceptions than non-ASEP pupils along the
environment, satisfaction and individualisation dimensions.

. It was also found that IQmediated pupil climate perceptions:
pupils of higher IQperceived their classes as less speeded, less
difficult, less competitive and less individualised than pupils of
lower ;Q in the same classrooms. When the classroom climate
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variables were employed as independent variables, it was found
that the relationship of classroom dimate variables to learning.,
outcomes was relatively strong.

The findings from the two sets of analyses employing
learning environment variables in this chapter, together with the
results of research involving environmental variables from the
previous chapter, can be taken to support the general usefulness
of learning environment variables in cuniculum evaluation re-
search.

B.J.

0
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APPENDIX I

RESULTS FROM QUESTIONNAIRE SURVEY OF SCIENCE TEACHERS IN
. MARCH AND NOVEMBER, 1974

)
Details of Questionnaire

. .

% response
Much

% response
November

A. Background Information

(i) to (iii) Details of name, school, teaching exper-
ience and qualifications

. (iv) Present Knowledge of ASEP I

. Nil or very hazy idea .

. A little knowledge but would need to know
-more to consider using the materials

. 'Sufficient knowledge to consider and use
the materials

.. A great deal known about the ASEP approacl

8

14

69

.10

.

Not

Applicable

.

(v) Sources of Information about ASEP

-----.

. Journal. articles (e.g. Lab Talk, A.S.T.J. etc.)

. ASEP units

. ASEP teacher education materials

. ASEP newsletters ._ --
articles

% useful or
very useful

68

79

49
48

12

Not

Applicable. Newspaper

. Inservice courses

Participation

49

14. as an ASEP trials-teacher

... Informal discussion among teachers within
the schools

Informal discussion among teachers from
other schools

. Preservice courses (e.g. Dip.Ed)

50 '

40

29

,.

.017

8



Details of Questionnaire %\ response March % response November

B. Form

(i)

1 Science in 1974

Form 1 Science

V`

Not
-Applicable

Approach to
.

Form 1-Rience presented as a
separate subject

Form I Science integrated with
othei subjects (e.g. General
Studies)

90

.

9

(ii) Curriculum material intended for
, use in 1974 at Form 1 level. .

. ASEP materials./ I

. .1.S.S.P. materials 1 0/

. Teacher prepared materials
/

. Discovery/in Science ,

Extensive'
Use

Limited
Use ;

Extensive
Um

18
26

32
3'

54
53

_

26
35
41

7

44
40
46
21

;

(iii) Likely use Of ASEP materials
in 19747 . , ,.

. Not / likely to be used
. Will obtain one or more units

fdr examination
. Will try at least one unit with

.,/ class
. Have planned a program using

ASEP_materials

19

' .11

39

31

I Sec actual use
B (ii) above

--

(iv) Method of making curriculum
decisions for 1974

. Decision made by the teacher
concerned

. Decision made by someone in
authority (e.g. co-ordinator)

: Decision made by science staff
after discussion

. A continuation of the previous
Form I Science course

. Other (Please Specify)

IS

8

62

.

.2

/--
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C. Pmenrivt Ideas about Form I Science

U. Procne Knowledge of ASE?

A I Item 1 Secrete course should ....

/kr Swat AS/ P mal'eneh we designed In.

1. bias 6.phi speed most of their Once
wertltrolti is tiltribP,

1 be pia. range of,,holilles in
;mode (e.g. reedred bibt

1. hope the beach, darnel most of the
ash. Hire peoutedong in 11.. %assertion,

4. Gecko& clew netruttions leg teacher
11061.) for Ieac hen sad pupils to follt..

n. hum s wlsrly of unite sad
resources

Moment Wen born tech of lbw MOW
...Mirk. disciplines (e.g. ChemPtry.
Ph.o.ics ell )

Env humeri. on cludient Plipt y end
.isperiment un mod orsonitnts

8. isres.nr content w.hoth has heel. selected
to poonde i'vound pee pepten n for later
slaJM

45, peeving mat which hope been
selected on the hash of likely pupil
mistral

10. otto. pupas lb. I, tunny to select
tome of then po ..nog the year

11, ...shade the stud, of turren1 torten
unIrOverstat) 0.trt, la.g. It'Aittlitt.,

drug abuts. etc.

provrde ',Cars %pulse whop folocis
Pert ost clear., planned / am 1 to IV
progrrn of t -pence

Pre".111,trritent tannhag on bans
icienlific tom...Pr...ad these.,
nettled by moons

t4 elk...1w frequent lesions pupils to
check 11.11 the, h... monsmum levels of
tie

cis, vocchonne re. ,,,,, ons iprocescp of
spence) tether his scoentific
.lonoopledge

16, nursee rougol lc NV,* ti NCl/ own
ttiet

17. Alto. 04 Optic. lc oend Mont of the
tiny Inp, `Pith small group.. and
ondpoLlooll,

I g. include top* not trtrally Pound on
4 mos r. npehoolcen
And

kr, occoLooccolved on 11:/le Of al.

20- allow mock to trtrni, 111, not
pert or 'ha, plnn,1 unit Ott

Marsh %response NOwerPher flitpeitte

horn 1 Science ASkP
Agree I/sag/pi Agree Detegree

Pam 1 Scieton ASEM
Agree Thug. Apes pilaw.

el

25

2

33

74

4

01 0 kv 0 08,

1 71 S 99. 62 S .

.12 7 '.1 24 6

79 t 69 4 83

62 68 14

11 '' S6 54

91 0 . 90 2

28 19 29 25 28 19

7

85 0 82 2 8

9 4

25 dl SI 25 34

10 .57 N 47 10 37 I

13 3 2716 40 3 '2

7g 1 o91 0 75 2

85

I n

nn

54 4 44 9 62 4

72

tOoPs wtor h lowded on Fa,tt I C unto., oPertorttort doncnuon
loons ...huh loaded on I ..l'.. 2 CV colony mageal.1 JomenSinn

83

53

7
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E.' Informatimi about New Curricula

Mean scores
. March

Mean scores
November

F. Opinions about ASEP materials and Form 1
Science teaching

Scoring

Extremely Neutral Extremely
.I .1 7

ASEP materials

Boring Interesting 6.15 5.87
Expensive Cheap 3.5)s 3.06
Familiar Strange 3.17 3.03
Informal Formal 2.80 2.79
Simple Complex 3.64 3.74
Superior Inferior 2.81 2.85
Unusual Conventional 3.20 3,43

OrderedChaotic (M 5.02 4.62
Vague Clear 5.45 5.40
Gogd Posit 2.02 2.21

Form 1 science teaching

Boring . . .. ..... . Interesting 543 5.63
CIIJUtic . Ordered 4.75 1..18
Formal inlormal 4.35 4.31
Unpleasant .. . ..... . . Pleasant 5.02 5.1,3
Exciting . ... . . Dull 2.'ll ',M)
Meaningful ... Meaningless 2.33 2.57
Tense Relaxed 5.35 5.14
1 rivial Importani 5,04 5.05
Vague . ....... . . . Clear 5.25 5 21

',; agreeing
I November

G. Teachers' ratings of some problems its
using ASEP materials

1.1 , There sic In:queenly imulikleill h.hii. dens
'' ,.

. ol equipment (e.g. test tubes) to peitolin
the unn as intended 2.1

2 Oitcn item, til cowl-mu:in c..1111101 he
oh tamed when required 38

.1 Mote equipmeni tends to he lost and bloke!, 1;
1. It is difficult 10 0012 the equipineill needed

tin each unit -u
5 Fite !cachet 's guide pots ides insuiticiem

help to J leJd121.111 pit:Willing site Unit

(i. II It yet) diffiCull to follim the progress
of individual pupils thiough J unit

8

..tll

100 1111.101 111112 is required in preparation
prior io using a unit . 16

N Fyaluation of pupils becomes too difficult
when diffesent pupils are doing dilielein
actiViliei

o too 111J11!, pupils leave leading difficulties
milt the AS1 P 111.1terul,

28

38

10. l'upilshecome hosed using the booklets all
the 111112

j 53 ,
11. !he teacher has to assume J 112W role which

is difficult to Altus' lit 10

12 Fite pupil'. tend to he tar 1110121104 ..IM

13 Movement amund the class is like's to he
'sole dia.1111 lo conlfol MI
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APPENDIX II

SAMPLE ITEMS FROM SCALES MEASURING LEARNING OUTCOMES

Scale Scoring Procedure Sample Item

Tous P A score of I is given to the
keyed response. D.

When several new facts are discowitcd which
do not fit a scientific theory, scientists are
likely to

A throw out the theory since the facts do
not fit it

13 change the facts a little so that they will
fit the theory.

C ignore the facts and keep the theory as
it ii

D change the theory a little so that all
facts will fit it.

Tous Ft
1.

A score of 1 is given tr. d.i.
keyed response. C.

Scientitist study plants mainly to

A help farmers to produce more food.
13 discover how to make new medicines.
C understand how plants live and grow.
D find out where plants will grow best.

1 ous N A score of I is given to the
keyed response, D. .

.

Bill always gets good results in school, likes
to build model aeroplanes, and plays jokes
on his classmatds. .

Frank gels high results in arithmetic, likes to
read books, and plays baseball. Janet is
serious and clever, and likesto dance. Who
would become a scientist?

A Bill only
13 Frank only
C Janet drily
D Any one of the three

Attitude
to

Inquiry

Each pupil allots OA votes
to each statement according
to the extent to which a
statement is like what
he/she would have said. The
item score is the number of
votes given tb No. I.

What the surface of the moon is like
..

. I. Robert said'he would borrow a tele-
scope and study the moon.

2. Pat said she would rather read a book
about the moon.

3. Dick said he would rather ask an ast
ronomer.

4. Mary said she would rather ask her
science teacher.

Scion
tific
Attitudes

Each pupil picks which of . /
the pair of statements /
better describes him/her./
A score of I given to
response it. /

A. You show consideration for other people
B.. You are observant.
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APPENDIX III

EXAMPLES OF.STUDENT CHARTS SHOWING PAITERNS' OF
STUDENT ACTIVITY DURING THE ASEP UNIT

CHART I WHAT PART OF THE UNIT ARE YOU WORKING ON?

1.017504 1. Wide sludent choice I. I.55014

NAME:

(OW W. 34 Leeson lime SO mins)

84111501 111/ 111911 lall .1
AIIIIIIMININIIMMINIMMIN11111111111111;ill iMINMI=IMMOIR
.! MI IIMMOIRMIIMRIRMIIMIEROBORMIWNIIIN.All 111......MIIIMIIIIMIIIIIIIIII=IIIMIIIMM
4.,...IMIIIIIIMIMMIIIME.1.1.111....1.11.10.111.1

11 II11M...milmaMUM')/MN -

5 6 7

I=MIMIMIMMIMRIER

IN 1111 IIa mimmmosemalmommiin 1...M1 IMO.

a 9

I IIII

10

1.1
Mil....1.11/111NIMIIINHIONINE

In
.I:

II

MEM

111=1.1011111.
II

13 13110 IS

S44441egg 1 Why live in Ole Per"
3. Shells. Isom nalutal

ntsUrttals
I so.c other ate Ile0

Pudding a house

Opteun 1 111.111.1/00. 14 &II/11415

I. Making cement moist
1 linc k s
I I mons metals

Iona..
lortlher 44115111ft

Oporin I 111111.010, MA 1111161. 11151 911111

I Hest
I Does thickness make env

difference,
1 , Dons colour make n

Jiffelence'
Light and Jul

I Sound

1/plotn 1 Ill SP'S 11111'1191N1,

1 What Jo people want rn
a home

3 the dads toulone
I uhai ureLl I,M101%.

1144. tutIgn.e gr. lutntlute
and limns.'

tluroor -1 s riiorslIst, A PI At / 14. I IV!

11pInon I 911..1/W....111.11 1119 i .

11111 1111116 11/1,..1241. %1A'r
UM 114 Ill I

P 3

P
PP 5

PP 9 11

op 1 IS
PP 16.18
P 19

pp 10 22
P 23

pp 1 26

pp 27.28

p 29
P )0

PP 31 33

pp .1 .in
pp 16-1,.
rP )8 3''

p 10

pp 11 1

pp 6 SI

pp 11,1

MUNRO

Z NM - -
.11 RN IN U1111-01111111=11111111MINI

I 1.. ili MO

Iii=

0

IIIIIIIIIIIIR

11111: .
1 1 11

1.111 1..11=91M1.1./.1MII
OHM

,,7.I
i 1Il

I

1.111.11.1,119111111.1

..

MEIMIMENIMINM-
111.1.1j.1.111.=

111
'.11111',10 II
1.1.1.11'

111.1.11.,k

1.1I.

III
.. I. MI1=1=M1
1 11I, MININIIIMIONNIII=IIIMIIINIIIIIIMI
.1 1 ir

Illu
.

IIMMIMIIMMI11111111111

III MIill
Ant other a. 00000 eetJugen, lh. unit
INale what t.,u Jodi
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I sample I I.m.tnJ tuJ.nl shoo,.

%hollers I Why lose in a duller'
I Shelters from natural

malcosts
I Some MAO shelters
I holding a house

lip,non l liC111110,. MA II 141451

I Making semenl 111101.
2, hocks

toting metal
I Timber

I other *Omit.,

P )

P
OP 3 a
pp. OA I

PP. ICI 5
pp

19
pp 30.32
p 23

I swan 1 IMO MM. 4411141AI. MI SEANCII

Mat
Data Ihicanesa melte any

&Mr ccccc I
Man missal mIse any
Pakten"

I Login and Jarls
S tund

pp 2446

pp 2740

O. 29
p. JO

)1.33

Ophon ) 'WORM UN LIVINI.
I What amply want in

a home pp 14.16'
1 the Ja , rowan. PP 16 17
I What 0 es1 rooms' pp. Js )0
I How Mile are furniture

an) Mt/no! p. 10

Option 4 CM /OSIITO A PIACI TO LIP) pp 41.41

Oplom S WISP OWN 717UN OWN

71041 111111 IS I HIM,. 01)11 MAO
1.110 Ill Ill

pp. 16.31

P17 32 33

LL

3

70
4 3 16 I1

Lasson Onto 45 mini)

11 12 14 IS

Any whir; .rasa N, Juan. the unit
Vitale *hal you 3.21
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