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AESTRACT ~ s
\ Dur1ng 1974 ‘materials developed by the ‘Australian
Science Education Projects (ASEP) became available in final published
form. ‘The pub11cat1on of these mater1als wis an especially 1mportant
jundertaking since ASEP was the first national curriculum project, in
any subJect area, to be developed in Australla. This report presents
research into four-aspects of ASEP evaluation. All studies were
tponducted at the seventh grade level and 1nvolved students in-
Victoria high schools. Questionnaires were used in thé first study
apter 2) to investigate teachers! understand1ng of ASEP ph1losophy
" and £he .impact of ASEP materials on the1r ideas about science
‘teaching. In the second study (chapter ;/3), a. battery of learning
outcome measures were administered to éSEP/non—ASEP students at the
beginning-and end of the schocl year to examine the effectiveness-of

ASEP/non-ASEP materials in promoting Iearning changes. The impact of -
the learning env1ronment as a focus for\curriculum evaluation and

&

research related to the( learning environment ,in .ASEP: classrooms was
investigated in the, third-study (chapter\4). ‘The: fourth: study (.

. (chapter 5) made a compar,ison between classroom cIimate perceptggns ?
of ASEP/ncn-ASEP students and looked at the relat1onsh1p between
those  perceptions and student learning. 0b3ect1ves, methodology,
éz§u1t5~ “and. conc1u51ons‘3re provided for each of the studies, ~

B

ckground imformatiodn, origin/nature of ASEP, contemporary scene 1n/

. ence educat1on,_anf first/second generat1on curriculum projects
- are. d1scussed in the _introductpry section of the report.. Appendlxes
‘present results of two 1974 surveys of science. teachers' “knowledge
and use of ASEP, "sample items Zéom sca1e5‘measur1ng learning
. outcomes, ‘bnd examples of student act1v1ty charts.) (JN)
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The CDC has taken over responsxbxhty for maintaining the
Australian Science Education Project which, from 1969 to'1974,
developed materials for a new approach to science inl grades -
- seven,to ten of secondary\schools ASEP was the first program of
- curriculum materials development by States carried out on an
‘Alistralia-wide basis. It was. supported in-full by funtis-made

availgble by the Australian and all State Uepartrnents of Education. ~

ASEP materials were first introduced within schoals in late -
. 1974 and, by thé beginning of 1976, were being widely used.
They have since become a major resouyce for secondary scxence

. teachers. .
A considerable number of studxes, some suppor d by the
CDC have been made of the impact¥on and utilisation by

schogls of ASEP. These include The Impact of the Australian Science -

_ Eduqation Project in Schools, a study carried out for the Australian

Courncil of Educationat Research by Mr_]ohn Owen, and a Review

" of Research on the Australian Sgience Education’ Project by Dr Barry

- Fraser. \

- The volume row published was prepared by Dr Barry

. Fraser and Mr Jeff Northfield. It reports a study, carried out at

~ Monash University under the overall direction of Professor Peter

Fensham, of thie impact of ASEP and the problems it has posed

for evaluators-and of the particular approaches adopted by the
 writers in meeting these problems The study investigates:

/

o the uhpact of ASEP on science teacbers
o the effectweness of ASFP in promotmg pupll learnmg
"o the leammg env1ronment asa f()cus for evaluating ASEP

. leammg envxronment vanables

&

‘ Thus the report is of interest both for the mformatmn it
. provides on the 1mpa¢t of A§EP on Austraha{l schools and for its,

L
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' consxderanon of me;hodologncal issues 1¢evaluanoq durmg the ‘
‘dissemination phase ‘of a major national. project.

The CDG is pleased to make this report availble as _rpart of
its continuing responsnblhty Tor ASEP and asa conmbunon °o

'cumculum evaluanon studxes. - . , _ ;“"'j;;
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1. " PREFACE .

. *The introduction of AgEP has prov1ded new challenges and
problems for evaluation of the program. This report 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 emphasnsed

more than the actual results obtained. Further details labout the

results can be found in articles pubhshed by the authors’ (See

* References). The analysis of some of the information is contéinuing

and further publications will complete the picture that emerges ,

from this study. _

The authors are uap py to provide further detalls of the study
to people interested in these areas of ASEP evaluation.

To conduct a study of the type described in this report
requlres 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

o - Peter Fensham for his wxlhng support and sponsorshlp

“throughout the' study |

« The many staff of the education faculty at Monash Umverslty
who provided assistance’in many aspects of the pro_]ect with a
specral mention to Lindsay Mackay

«. Elaine Scott, a very patient typlst l

" o' Mr'T.J. Ford, Director of Secondary Education in the Victorian
Educaiion Department who willingly granted approval: to *

approach the teachers involved in the study

« Finally, tf Grade 7 science téachers who not only volunteered

to take part in various aspects of the study but in many cases

- displayed an enthusiasm and interest far exceeding o

" expectations. ‘We hope that this report is to some exte t»

worthy of the teacher support we regeived.

Barry Fraser Jeff Northfield

Co . ....,,...v..'_iiv (iY\ "
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: Dunng 1974 materials developed by the -Australian Science ~°
Education Project (ASEP) first' became avallable in final published -
form. The publlcauoh of these materials must be considered an
-important' event in the history of Australlan education .since. .
~ ASEP was thefirst national currjculum prOJectxn anysubjectarea‘ '
" in this countfy.- - .. 1) : '
As well as being Australia’s ﬁrst natmnal cumculum venture,
___AEEP has jprovided a stimulus and a focus for nuierous and
. varied research endeavourg' In particular, a number of studles» .
 have involved the important task of evaluating the effe tiveness R
of ASEP matenals The’ evaluanon of ASEP, how er, has ¢ ’

/

‘ 'rendered some of the standard research methods mapp priate. -

The purpose of this report is to describe research into four

aspects of the evaluanon of ASEP. Th]?se four aspects, whi
presented in iater chapters, are:’

o the impact of ASEP on science/teacheré, : i
« e the effectweness of ASEP in promotmg pupnI leammg; L 3
e the learmng envnronment as afocus for evaluaungASEP B

e further research mvolvmg learmng enwronment vanables
/’ ; . . . R . . .
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. Areas discussed in this chapter include the contemporary scepe .
in science education and the nature of ASEP materials and
philosophy. - _ - /
) I
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CONTEMPORARY SCIENCE EDUCA’T\%ON ' )
The last two decades have se€it changes and developmengs in '
‘ science _cgluéation which'have-gl’)een described as ‘revolution-
o ary’.? This increased actiyityfﬁas'iinvolved',the establishment of a
large number of curriculum projects’ and several corftmentators'
“have found it useful to distinguish between first generation: and ' '
second generation projects. - ot o
Some important changes in philosophy have been claimed
for second generation projects in recent years when compared to - -
- first generation projects. The next section will look at sorme of
these distinctions. ) ' L

’

L)

First and Seco\nd' eneration Curriculum Projects

Many writers have argued that the laynching of Sputnikl by
the Russians in }957 gave major impetus science curriculum:,
reform movement in the United $tates.” The years immediately

~Tollowing the ;launcgl:gw the appeararice of the first national:
“ curriculum projectdssh as PSSC and BSCS; These projects,
and others like them had two common features which s emmed
from a central cohcern for imp_roved‘S'ien_tiﬁc m"anpgwer‘.‘- g
First, it wag thought important to concentrate on reforming .

and updating content in ach fCientific discipline taughtin school.” -

Second, this desire t /fxpd te science content led to the enlistment
of professional scientists In the development of cutriculumh materials.”
- Infact,in 1963, there were ten Nobel Laureates actively inyolved -
in school science projects compared toy none in.the ﬁerious :
. twenty-five years.” | E AT
- i _ The enlistment of professional scientists i first generation
T ' projects. was successful in producing accurate\and-up to date
materials but there were a number of important shortcomings
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/Whlch l(_d to a changc in plulosophy for the second generation .
/" projects. The shift in cmphas:s is marked by the rationale and
philosophy unclcrlymg Harvard Project Physnca Other examples
of second generation science curriculum projectsare Intermediatée
~ Science Curriculum Study (ISCS) for us¢ in the Jum?q high - - %
sthool, and Elementary School Sci¢nce. (ESS) for usd  in the
pnmary or clementary school.” a

1 .
An important feature of first generation projects was thélr
feliance on up to date content from _séientific disciplines. - R —
However they, neglcct;d two other [important features which
were recognised in sggond gencratllm projects; first, theintegration 1
of disciplines,. emphasnsmg connectfops between different scncruxﬂ'c
. disciplines and going beyond traditional scientific disciplines . '
to- anthropology, psychology, etc.'’; secorid, the emphasis .
on humanistic aspects of science including 'social, historical,
cultural and ethical considerations.’? Another feature of first
generation projects was thu: attempt to make curriculum materials
teachcr—proof’ Thatiis, there was a belief that the- best way to
convey: science to stu ems was via curriculum packages which~.
could be passed down from developer to student by way of the - .’
teacher, but without, the imprint of the teacher’é ideas, styleor 7
personality. In contraﬁt, second generation pl‘O_]f‘Ct materials
attempted to provide a degree of teacher choice."* First generation
projects alfo tendgd wpq neglect the pupil as.an imgortant - .
determinant of the nature of curriculumi, materjals. In second /
generation projects, however, the importance oll' thte pupil was ..
acknowledged in two ways. First, they recognised individual
differences in pupil abilities and interest, and provided foracertain ~ -
degree of pupil choice." Second, while first generation projects: ' .
seemed to assume that materials based on thccontem of scierrce
" -would. automaucally prove interesting to\studens,'’ second , v
generauon prOJeCQ were deliberately designed to promote puprl'
interest in science. In fact, one second generation project,
namely Harvard Project Physics, has the stated aim of fostering
sufficientinterest in physncs to reverse trends ofdeclmmg physics .
enrolments at the senior high school level.”” Although the above |
- discussion has applled pamcularly to pl‘O_]eCtS developed in the \

K




. Usiited States, numerous important national science curriculu
.+ projects (€.g. Nuffield) emerged in the United Kingdom during
" the same period. Unlike the Americanor British scene; however,
" “Australia has no history of national curriculum projects. ASEP
_ -Swas the first"mational curriculum project to be:developed -in
* Australia. Its origins; philosophy and materials, and in particulal,

* jts relationship to-second’ generation’ proiects,""will"now,.},._bc :

- e e e

‘The Austrahan _;S-cier'lce‘Edu_gai‘iqrﬁ. Pl.'.t'):iei:t (ASEP),

-+ /The juni‘or__s_econdary Science Project (JSSP); the fore-ruftner, of
. 7"/ ASEP, was sét up in’ 1966 jointly by, the Science. Standing
;. ®%7.. Committee of the Victgrian Universities and'Schools Examination
R Boud'a%ld the Australian .Cotncil for Educational “Research. i
' Following favourable reports from teachers using JSSP materials -

/ during 1966-68, an approac“h—.Wa_S"/rn_ade to the Federal Govern- '

ment for funds to ‘instigate a more comprehensive. science -

. curriculum project. Between October 1969 -and ‘March:1974,."
'$1.2 million was made available, with $750,000 provided by the
Federal .Government and the remainder provided by all six’:
Australian States. Work on JSSP was: terminated:and attention |
rurned to'a new project, named the Australian Science Educayo
 Project, which aimed to produce materials suitable for Grade’
-~ 10 sciénce teaching in all States,’®” o . e D

s

i " “Teachters, officials from the departments of educationi
- “each State, scientists, and science educators from colleges and
universities attended a guidelines conference in january 1970.%

_ These guidelines provided the starting point from which: the
aims and philosophy of ASEP evolved. Between the time of the’
.conference and early 1974, ASEP produced, a total of forty-one.

. units for student use, each occupying approgimately a month’s
~ . "teaching time, as well as-six service booklets and audio-visual
- ‘materials: Prototypes of most units were written in‘a first trial
-/ form which was tried ougin Victoria, and then in a second trial
" form which was tried out nationally.*” ASEP placed emphasis on

'~ integration of disciplines, humanistic aspects of science, 'téac‘}li;f

w. - BN
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n- attemipt has. beeri ‘made to: in_tegtat'e:'thra&é‘tior}a:l;'.._s,ci_e;'ic'e'
disciplines;and social science “diseis ines. withjn' ASEP ‘units,

“ “influbnce of .science onhuman wélfare\a"x'ld‘:‘-:bn‘* aesthetic and -
- ecological aspects of the environment,” and by.at
- the importance of the history of science.” The organisation of "
.. ASEP materials into a large number of units which are relatively
independent of each other allows teachers choosemhich units
+ to use, if-any,” and in what sequence. Units: are \structured

- according to Piagetian levels of development, particular attention is:

paid to readabilify of materials, students can choose between = .

. options within each unit-and each pupil can/p{oceed ‘through -
_.-materials at his or her own rate.?* Fqsté:rin/g’ pupil interest-in
+ science is a stated aim of ASEP,” and was a criterion in selecting -
the topics for inclusion in ASEP umits.* Therefore, | ASEP

‘choice, pupil individual ifferences and pupilinterestin science. - =,

using the environment as /a§1 imggx‘?tingim@é;ff ASEP.directs % -
some iat't'ehtioh‘to humanistic aspects of science by stressing the = .

knowledging

. possesses, {0-a reasonable dégree; all five characteristics of . -

\

second generation curriculum Rrojects. - Vo

. . | 0 . / . a : \ »

\ o "/. . - ; o T,

EVALUATION OF ASEP — PROBLEMS AND, > |

. GUIDELINES | ' o -

. Thefield of curriculum evaluation is a relatively new one. In fact,,

. Popham® has identified the 1967 essays of Stake and Scriven as

* the real starting point of the curriculum evaluation field. Sirice

u’;en, the rate of publication ofarticles on curriculum evaluation

- has increased dramatically.”® = . - .1 | o _
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-

- s . TR S . . . o
~ ive approaches’to the evaluation of a curriculum could involve \ :

- the: collection of opinions of teachers ‘usingthe curriculum,

. measurement of pupil attainment, content analysis of curriculum
. i - _‘ .\_\‘\ - '_ o |

A ) "\ 1 ¢ QU e - e
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- \’y{‘at_eri?s themselves, or the study of the learning environmentin,
.~ classrooms using the curriculum. A curriculum evaluator‘must

. theréfore decide on the&cope of the-study and the-criteria-

- judge curriculum effectiveness. . " F R T R L
A ‘This report looks atfour aspects of ASEP. Each of these four.
 studies was carried out during 1974 — the first: year ASEP
" materials were available. They ‘were conducted at the:seventh
‘grade level and involved Pupils‘in Victorian high schools,’ A
single request was sent to -2’ number of schools early'in 1974
asking for co-operation in a series of studies called the:Monash
University Science Evaluation Ejrojéct\‘(MUSEP).,iThé’ﬁ_r.s‘_t study,
reported in Chapter 2, set outto evaluate the impact of ASEP on
science teachers. Mackay®® has contended that-the  classroom
teacher is an important potential sotirce of information forusein
curriculum evaluation, and a number of studies related'to:ASEP -+
have involved surveys of teacher opinions* A ‘questionnaire
investigated teachers’ urferstanding of _KS‘}%P‘_axphilosophy and_
the impact of ASEP ntaterials on teachers’-ideas about science -1

© Thesecond study (Chapter'3) look%d'atvthe'@:‘ffectiVeness of =
ASEP.in promoting pupil learning; ‘A batteryof learning outcome -
‘measures was administered to ASEP and non-ASEP pupils at the

. beginning and end of the school year to find out the effs fctive-
] arning

riess of ASEP and hon-ASEP materials in promoti

changes during the year.” * . - R T LIPS

. The impact.of the learning environment ls a -focus. for-:

| .fcun:lc_ul_um ‘_cyaluanon\and%m,c_quﬁi | to! t\_}{e, Mlgatgnlz-_ng

environment in ASEP classrooms was investigated 1n the tt ird ..

study (Chapter 4). The fourth study (Chapter 5) made a compari- -

_ son between the dlassroom climate perceptions of ASEP and

’)non-ASEP pupils and also looked at the relationship between
(= those perceptions and pupil learning. ' y -

\

-

' SUMMARY S _ oL

_ This chaptgr\TTaS' discussed the background of the present
s research. The contemporary scenein science education was:




escribed and first and secorid genera‘uon cumculum I'Q]CCtS :
ere dxstmguxshed The ong'm and rature of ASEPwas consxdered

nsxs ent w1th the oncntauon~‘fof second generauon projecf..s'
The evaluation of ASEP was. dxp/cussed and a brie{overview-was"
given of the four studxes mto Lhe evaluatwn of ASEP descnbed in.

the present report. B A AU R ERT A
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s part ofits progra;n for the development of its matenals

“ASEP developed amodel teacher education prograg. ASEP -

-recognised the teacher as thé key to the lcammg environment.

ASEP ‘Materials can be used in “a’ variety’ of: leammg
ugtions, but the project saw the roles of teachers: usingthe .

: maxenalsas dlﬁ'erent from those of téachers in convenuona.l‘ :

. -

’lopers clearly recogmsed the 1mportance of thé.,

r irriculum, development program although' the -

teache educaLon ef’fort was later limited by finance and became - -

" ai; ‘of ¢ concem in the ulumate dlffuswn and 1mplementauon ‘

of the ASE ;matenals. e :
Th tstudy. co;y\éntrated on the 1mpact of ASEP on

her for',

et ,cted\m its pubhcatxon directed to the .scxence teacher.*. The
final matéridls could not be regarded as. ‘teacher-proof " yet:
' teachers &ere asked to consnder a certam phllOSOphy of sc1ence



A

. of the curriculum. It should als6 be-noted that: many-of:t
LB 40f sources q.ginduding teaché

s
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 educatiop,*a unique approach & organising the cont
* teaching ypproaches which departed from the normal approaches

 have described the way teachers ‘translate’ curticulu

/DESIGN OF THE STUDY

- than two hundred schools were contacted in thisvwaya_nd by the

to science in schools.” The trend for teachers to make
curriculum detcisions® now became important with t
" tion of a wide variety of units eachawith several options

a number of curriculum adoption and implemen

into the

r classrooms and the associated problem:

which have developed to assist in unders

g

~“and the appropriate teacher education “ae based n

understanding of°the teacher in the' context of the'
* Thirdl, curriculum evaluation.informatio frc

is based on actual expericnce.f?;Te_;ichéifs'_“éléi‘i” ca
the types of information they received prio:
of a curriculum and the deficiencies of the curriculum asit
operating in a classroom." Hurd'" srovides ‘a ‘déscription of
 study of the effects of BSCS materials on bib}é)gical"cdgca;tidfri_;{l‘-lé
- distinguishes between an impact s_tgdy'an/d a curriculum evalua-
tion study althoygh both types of study oyerlap in many respects.
Many of the guestions Hurd asks in his. study can be answered
only by gathéring data from teachers/- ... "7 Lot

.. \To. sum up, - teachiers- provid '

.. .To.s e/ an. important source
-evaluation:data because of the nature of the ASEP curriculu
and their actual experience of the.diffusion'and implementati
h

“alternative’ approaches to evaluation referred to by Stenhous

. involve gathering information in a variety of ways from a variety

In.'_Februa‘ri 1974, a questionnaire was:sent th'Grade 7 ,§cic'r_1ce::;.

o teachers ‘at Victorian co-educational State high schools. The..

questionnaire was directed to the principal of each ’schpovl'yvith'aj‘.;
request that it be /passed on to the appropriate teachers:-More




end of March rephes had been recelved from 151 teachers inl 21 e
schools. In October 1974 the initial respogdents were asked to .
7 mplete_ a second quesnonnaxre and’ by mnd—N’ovember 108'j

m3tion bemg sought from the gcnence teai:hexs and Appendlx '
o1 p;'esents the responses obtamed ' :

- INFORMATION SOUGHT FROM THE TWO
..’OUESTIONNAIR[‘.S TO GRADE 7 SCIENCE TEACHERS'

i e Y A .
— —

. o R First Lo Second

00 "

Information. " | FebMarch 1574 - 0ctNovl974 -
. BACKGROUND INFORMATION . .. - TN

Ny

- Schuul. Name, Teachx\ng_;:xpcncncc. Qualifications

Estimate of knowledge of ASEP’

Suurces of Information about ASEP

FORM 1 SCIENCE 1974

Jother subjects.
1T % j ¥
Curriculum matcrials used in 1974 .

—_—

* Anticipared use of ASEP materials

7+ Methud of making curriculum decisions . v .

Present tdeas about Form 1 Science . S

v
A
v’
.
Scicnce as single subject ur integrated with /
v
1
A

P}éscn_l k'noylcdge ol MSEP Y ; ‘?\

formation about new ciifricuta :

’- Opivniuns about Furm | science teaching

Detailed usc of ASEP materials in 1974
(ingtw,‘;iy the unit was used and evaluation uf unit)

v’
v
Opiniuns abuut ASEP materials 4/ )
—
.
a—

1':‘: f_’rob\lcrﬁ'arc_as associated with use of ASEP




~ will describe some of the more imortant results.
T : “ T R

. / i

a

THE GRADE 7 SCIENCE TEACHER SURVEY

The two questionnaires were designed to monitor the way in
which ASEP materials were accepted and used by one group o
Victorian science teachers. Some of the results have been made
available in ‘two journal articles'*-and this section of the report <

: -E::‘p.éi'iériCe of Grade 7 Science 'I.‘éaclie'l‘é'f: ‘
The following tablé s_éts.oﬁt the q:gpeﬁence. of thé‘téache;r“stiri th

group responding to the first questionnaire.. .

4

TEACHING EXPERIENGE OF INITIAL RESPONDENTS

RS - .
Yearsof First 1.3 |, 46 _710 . |More than|

Teaching . year. | years years years. | 10years.|.. -

~ Percent - <. p - . -

“of 17. o34 K ) 18 A3
sample . - , ' :
(N=151) - .

One in six of these Grade 7 teachers was a first year teacher an
51 per cent of the respondents had less than four years teaching:
experience. Up to 83 per cent of them could have had in-service -
teacher education and upto 51 per cent would havebeen likelyto::
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 considerand use ASEP materials.” The majority of
schools in this sample’® treated science as a Separate subject in’




.\secondary schools Approxlmately seventy per. cent e
teachers intended to'use at least one unit of ASEP in fhe first
yearz -and jn the majority bf cases.Grade 7 science curriculum
decnslons had been made by the group of science. staﬂ' & '

q

JThe Extent to Which A_SEP Matenals Were Used Dunng
1974 i

Bytheend gf 1 974 ASEP materlals had been used by seventy per

. cent of respondents to’ the second quesuonnaxre = although not .
without some problems.”

‘Information gathered from the 108 respondents to the

/second questionnaire allowed the teachers to be. placed into *
three groups according to the use made of AASEP matenals in- . .

1974

‘Group 1 — Intensive users:

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

Group 2 — Moderate ugéts:

.. Twenty-nine teachers who hdd used ASEP 'materials toa

lesser extent:than GrQup

v P . h s

- O Group 3 — Non users:,,

- Thirty-three teachers who had made no use of ASEP
materials cfunng 1974

4

- The remaining thirty teachers were excllﬁrﬁ*ﬁsg7 m the analysls |

because they ha \olunteered for another part of the’s research’,:

’ ,‘;;,.z.whnch required teach@rso use ASEP oralternative matenals but
_;;‘;'_'~n0t both dunng the year.*

e




" adoption of ASEP materials. Intensive use OF NON USE.0 "ASE

. RELATIONSHIPS BETWEEN TEACHERS' ' -
'ATTRIBUTES AND ADOPTION OF ASEF. . o

 There needsto be a certain amoyntof caution in the intérpretation of
the relationship between the attributes ‘of the' teachers and the
. materials could be-associated with many factors which may or
‘mayfn'ot Bé\vari!fblés' _includcd in thi s;qdy.ﬁfj‘,; R RRARE
,'De't/é‘ﬁnining_ R“ela‘t'ion'shvii)'s »B.ev v een ImtlalAttl‘lbute

and Final Use of ASEP ERRIEA
The diagram belob illustrares theinitial ateributes of the tedcher
-which were examined to identify variables: associated with th
use of ASEP matet"ials. The literature associated with the adop
- tion of new curricula®® had presented each ofthesé attributes as
: signiﬁcamfactors‘, o C o R

3 .

VARIABLES ASSOCIATED WITH USE OF ASEP MATERIALS

@
Sources of
Information

. .

i

of Informution .
I!s'nu:d ) 1 . .

‘Euchu Personal §
haracteristics

Y Stagesin Adgﬂ. lon®:
AWwareness of

NON USERS ypperest - ol %

. Evalustion -l

- | perception of ASEP Decision(s) tofF ™ = = ~ =

use ASEP \

. materials - - T . N
- e e

INTENSIVE _ Adoptio .
MUSERS Y & At0ROR . il

Integretion
(Implementstion) .

* After Huvtlo:’k I
. t :




A

' SOURCES OF INFORMATION ABOUT ASEP

. . ) LN . - &
. (F.ebr,m'lry — March, 1974) . o
"' - - . . > - - C . ° :
‘ ) . .
Ty ~ Forteacherd | for those o
. P receiving | - .- receiving - tvalue
- information | information | ' intensive.
% Receiving | in thisway | Impact | * iaisis ~ |* userns(1U)
‘ . . information | %very . | valeet | oyt .vsno
b b Source in this way useful (Rank) (Rlnk) wsers (NU)2
"1 Journal Articles 77 - 17 0.13(4) L2.1(6) ‘ 2.34%(1U) -
ASEP Units (Trial form)| 84 St Joa3(n) {253y |a0s
p Teacher Education : , B - .
Magerials : 57_ i 26 .. [10.15(3) 2.1(4) 1.40 .
' Newaletters. 60 15 fooe@ |20 woqey | ¢ T
- | Newspapers o -42 3o o] 1300 | ass T L .
| In-service Courses # SO .| s6 033 | 26 Cloar 4l 7
.Erials Teacher ’ 14 86 0.12(6) - | 29(1) 1.59 _
Informal Discussion : . B D i N B
within the School - 70 13 0.09(8) . 1.2_3(9) . 169 o T
Informal discussion—__ : [ Larea B
outside the School = [=~-56 . 6 010 | 196 2098010
Pre-service Courses 39 3 ou(s) 2.1(5) 0.68

. lmpac: val»( .An attempt to compare tie various sources ofmformaupn

- by akinginto account extent of dissemination (Column 1) and effectiveness.

(Column 2). (Proportion recelvmg information x proportion very useful -
‘Impact value’.) 3

-

t $core based on 3 pm v ry seful 00 = no use.

<
t Test for difference between means of mdependem sar 'es. (Intensive ..
‘ "users VS non-users) pO 05 lmenswc users rated the sour: s more useful
in each icasé.” . :

~p< .05 Intensive users rated the source as more useful in each gase. .
. - . l .
! : ‘ 3 4

o

Sources of Infovmatlon Abput ASEP ] - i

Earher it was noted that 7-9-per centofthe respondents to the ﬁrst
- 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 to thxs as obtained -

through the questxonna)re % . ' :

-
P
"
»

7

oo
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CTis erth’- .noﬁng. that ,

‘o The number of science teachers who had seen ASEP trial "
- ‘ mater?als was surprising, as the ASEP project produced .~
st limitéd quantites of trial materials. When ‘extent of **
' ~." dissemination (Column 1) anid usefulness (column 2):are
“taken into account this source of information appears to

‘have had the mastimpact(column 8) with these teachers.

" o Fifty percent fieachers had been involved in'some form .-
- of in-service course (earlier, a figrire of 83 per cent of the
respondents was-suggested as being the maximum target |

-..-——population for this type of activity). - -

« Thirty-nine per centof teachers had received information at
S a pre-service level althéugh up to 51 per cent of teachers
~ could have been involved in a pre-service course while

- the ASEP dévelopment was occurring, S PRI

*

o ASEP units appear to have had most overall impact as a
source of informiation, with in-service courses the next:.
most important source of information (column:8). ==

« _Participation as a trials teacher proved to be very usefu

.. - for those teachers.involved, with in/service,courses and
.+ " the ASEP units also rated as useﬁ.xl/tofvet"y_ useful overall *
.(column’4)=5e B L e

’
.. . £ . Lo

" o Incolumn5 the ratings of subsaquent intensive users and
~_ non-usérsare compared. For all sources of information .
except ‘pre-service courses’ intensive. dsers: 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 subsequently made intensive use- of ‘the-
ASEP materials rated journal articles, - newsletters and-

v discussion outside the school as more useful sources’of
. ~_information than non-users. . . . - .. o e
U . T
18 \,, 27 .';-.".’1 / - -
W e $ e s

O
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ﬁrype‘s’ of Informationv Required by--'_i‘eachers

<
Two descnpnons of case studles related to the lntroducuon of

. ‘new._curricula (Gross et a/” and Tom®) ‘draw attention to'the =

" practical cortcerns teachers have when’ ‘they consider using new
:  materials. Clearly, teacher education’ should be concerned more
. with pracuml problems than is often the case. The introduction -
" of ASEP materials at the begrnmng of the 1974 school year gave
- an opportunity to-see what. types.of information were most
-important for teachers: 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 h
. areas: _ :
- .
e Arms and phllosophy of the program. ) _
“e Practical issues of a general nature — issues that would be.
- likely to be assocnated with the introduction of any new -
~ curriculum. »

e Practical issues specrﬂc to the ASEP materrals

e Oprmons -and information resulung from use of the-
 materials.

" In the next table, the.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 -
(scor\ed 3) to no importance (scored 0). The mean value and rank

are set out for the total group of respondents and the groups of
_teachers who subsequently became intensive users and non-

users. The follSwmg pomts appear to be worth consrdermg-

', e For the total group, the ﬂrst six statements ranked by ‘
_ achers include the three statements related to. the aims
~and phllosophy of ASEP and also suggest that interest

_response of pupils- and hkely organisational problems .

and costs-are regarded as 1mportant. -
|

S QQ) ey ,9



~ appear to be justas i
‘the two groups as. the'views held about ASEP matenals

e The pracucal issues specrﬁc to ASEP were not rated Vel'y‘
highly oterall, yet it is worth notingthat the intensive
~users are tending to rate these as_more 1mportant
(dlﬂ'erence ‘between means stgmﬁcant at five per cent
‘leveel in the case of two of the statements) “Two reports”
- discuss several of the pactical problems : associated with
ASEP use which were largely unanttcrpated before 1twas
introduced.* v L

o There is a tendency for non-users to rate the practtcal*f,:-’a-

. issues of a general nature as more 1mportant when -
compared with intensive users. The concern formethods 5
of assessing pupil achievement was' rated stgmﬁcantly
“higher by later non-users as compared to later. mtenswe
users. . . EETRE

Teachers Optmons of ASEP and Forﬁ"t\l Scxence f: ,':_.

In both the firstand last quesnonnalres teacherswere asked thexr
opmtons 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 mdependent samples was used-
to determine whether there were significant differences between
the two groups of teachers before the matenals were available.”,
‘The intensive users of ASEP seemned to regard the matenals 7;;
as ‘miore formal’, ‘clearer’, and ‘better’ than the non-user grou :
of teachers. Inte\nstve users also tended to regard Form 1 science
as ‘more mterestmg’, ‘more pleasant’, ‘more. 1mporta:nt’ and’
"clearer’ than non-us:}z “The different views of Form 1 science -

ortant a distinguishing feature between”

HOW TEACHERS SAWASEBAND FORM l SCIENCE

_Herron™ descnbes a theorettcal model to explaln why teachers
may or“may not ad0pt a new cumculum He regards tihe
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-
. b S
‘ S Tou Intensive | o geem.
Grou Users . Nan-Users | difference
' . . Maﬁ’(ﬂmk) . Ma;‘(lunk) MeanXRank)| between-
" Type of Information "(N=151) (N=151) (N=33) “means
Aims, Philosophy Of The Program
Rationale and philosophy of ASEP |. 2.22(5)« 258(2%) | 2.03(7%) o
Theory of learning on which the . . N
course’isbased - 2.14(6) 258(2%) | 20374f | | e~
Aims and objectives of the P
materialy 2.41(1) . 2.73(1) 2.44(1)
, Practical Imues —General Nature '
~ - .

. “Costs ofmateti_:lund equipment 2.26(4) 2.38(4) 242(2) ¢
Knowiedge of new subject matter 1.71(11) 1.68(12) 1.,pleGB(‘)) )
ukely planning and orgamutional .
problems 2.28(3) 2.1%(6) 2.28(3%)

Methods of useulng pupil N ' -

achievement after using the :

materials 1.80{10) L7701y | 2.0%5) oY

Methods of determining the '

initial abili‘ly qf p_upﬂs 1.62(13) 1.50( lft) 1.75(11) i

Practical Inues (Related to ASEP) : -

Ways of integrating ASEP ;«:ilh

other subjects _ , 1.85(8) 2.08(7). 1.67(12%) |. “°

Ways of organising group work 1.70(12) 1.88{10) 1.34(19) -

The teaching role being =

suggested N T 1.96(9) 1,78(10)

Opmlom and Information

from Usess ' - .

Test results orpuplls unng N . N .o

trial materials °. ) 1.44(14) |- 1.54(13) \.59(12%)

Opinions of teachers who have : ' h
--used - materials 1.96(7) 2.00(8) 2.06(6)

Interest response of pupils : .

who have used the materisls 2.29(2) 2.27(5) 2.28(3%)

: A L) . . \ -7 :

*P < 005
** P < 00!

K

§ Score based on range I'rom no impomnce »

= 0to extremely important = 3,

oLl




| , ) N
—, p : . t test ; :
Boring Interesting: i
Expensive " Chesp .
Familiar Strange |
Informal Formal . - .
,Sim;plf Complex *
Superor - Inferior
Unussd . . 'Copve;illonll
‘Chaotic " Ordered .
« | vague Clear | '],
Good Poor . .
i ¢
- Boring . lnléiéxl[ng -
Chaotic - Ordered '
Informal Forma!
ynpm’um Plaunt ors :
Exciting Dull
o | Meaningful Meaningiess |
Tense Relaxed )
Trivial a1 lm;io‘mhl hie
Vague . . . . L Clear . -l *
. ——— [Intensive users * p<005° - I :
| ~ === Newusers t test difference b means independ *0s 520001 .
.. % pg001 / samples ) o : . 5

VAR

- teacher's viéw of the subject and the teacher’s view of '_'the new
scurriculim as very important variables, Herrop's paper develops *
- "the cgr/lceptof 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 by:theintroduction
— *A Form 1 science course should. . .’ and were then asked to’
reply to the same twenty statements preceded by the introduction.
<At Form 1 level ASEP materials are designed to". . 23

~

. ’
) .

P I e

O
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The responses of the 151 ‘teachers to the first questlonnaxre
" were factor analysed and two factors were found to account for65 :
“per cent of the variance in both the analysis of the view of ASEP v

~ and the view of Form 1 science.

" Factor.1: Ten statements were found to emphasise this factor
when the replies to both statements were analysed *Itshowedan .

- emphasis on classroom. organisation mvolvmg the pupil, and was ,
described as a classroom organisation dimension 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 l

. science. ' I . // ) . -

. v . :
Factor 2: Five statements emphasising this factor in both
staternents were analysed. It represented 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 representmg 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 Form 1 science with the -
response made to the corresponding statement for ASEP. An
exact correspondence was scored 1 and lack of. correspondence ' -
between responses 0. Theaccuracy of the teacher’s perceptionsof = -
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 development 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 whlch° S

. there was agreement with the ¢ experts’.

: The table on page 24 sets out some preliminary results of the:

o analysls of teachers’ perceptions of ASEP and Form 1 sciencefor . -

" intensive users and non-users of the materials. From this table it

v
T v
R LN S

O

ERIC

Aruitoxt provided by Eic:



ﬁl‘s[ year in that they tended to have., =

’ . P

e amore pupll centred’ Qlew of ASEP matenals and Form
= 1 science; o C Ly SN

o a greater degree of congruence between v1ews 0
science and views of ASEP; :

N e amoreaccurate view of ASEP when views were compj
S - with the views »of people very. familiar with the ASE

\ - development. The two groups of teachers did not diffe
N in the way curric,ylu"m’matenals should be orgamsed

\
] . . .- \
? EY

\ "‘l .
" Nom'~
N=33 -
a-oom&’nhdonbhdon
(Range possible 0-20 High'score = : . . .
lncruudpupﬂunmdvhw) ] S . S
" * View of ASEP’ O BRRLL X S 1830 | 3
View of Science . ’ 18.08 Tasel
Curkuhliluthrnni-tlon L ’ .
(Range possible 010. Highscore =~ | ~ '
incmsed structure . .. T v
VhwofASEP e o 5.69 o+ 585
View of Science - g ’ 638 |.- 636
Congruence of ASEP and l-'oﬂnl
Science Views . ’
(Range-possible 0-15) - . s .962 . 685 -
: v Accurscy of ASEP view; . - ) . L
N _ (RangepossibleO-11) - . & | 992, 828 .
- ] . . X R .
e / _§._test for diff bet means of independent samples.’
*p ¢ 001 - -

O
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Concludmg Comments

-An attempt has been made to descrlbe science teachers before
ASEP introduction. A number of variables have been isolated.

§ They are sources of mformauon, types of mformatnoﬁ'requnred ¥
-opinions about ASEP and Form I scxenc/e, and views bout ASEP
--and Form 1 science and accuracy and- congruency of7hes views.

;, These areas areumportant/when consideri ng
- education program that should be assocxated
deveIOpment. . o

acher i
lum & ¢

cu
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IMPACT OF ASEP ON SCIENGE TEACHERS A

The data from the second questlonnanre provxded information *
- about teachers’ views.on aspects of Form 1 science and ASEP

* after one year 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. . . S,

“
.

Effect of Usmg ASEP Materxals on Science Teachers
Views About ASEP

The followmg four comparlso between mtenswe users and ,
' non-users were made \ . SUMPEEC AP .

5o

e Change in view of science — classroom organisation

dimension. , ) )
"o Change.in view of scnence —_-.,enmculum structure_
R dimension; 3 o
e Change in view of ASEP:— classroom orgamsatlon :
dimension.

e Change in view of ASEP — cumculum structure dtmenslon.

In the [hll'd of the precedmg compansons the 1mpact on
mtenswe users was shown o dlffer s1gmﬁcantly from the 1mpitt

i LR




/

“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',

< 008).. © B

. 1 SCIENCE DURING FIRST YEAR OF ASEP AVAILABILITY -,

. 'f'he d_iagréin above iIIUStrate'si_'th.is ﬁnd’irig. kath-_i,ri,iten

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 =

CHANGES IN TEACHERS PERCEPTIONS OF ASEP AND FORM ':

Kl w

. More | ANO“-U.?";“‘ -

o Pupil-Centred P ’
' . . A )
o ) N . P o ‘\'5’ T e R

VIEW OF ASEP | / - /,. o
(Clastroom : A

' ) Organisation) v R

View of Idesl Sclence: - .+ . More Pupil-Centred ' -
(Classtoom Organisation) PR PR
- o . n : :

° . . .

sive users
and non-users tend to view ASEP as more.‘pupil-centred’ than.

" Form'1 science although they differ significantly in their views of

ASEP and Form 1 science. (See the table on Teachet Perceptions

of ASEP and Form 1 Science, p.24). qu’z\in_tepsive_ users, using
ASEP leads to an overall decrease in their view of itas:a ‘pupil

- centred’ approach. Itis interesting to note that it is the view of the

ASEP materidls that has altered rather than

y‘oyefall‘hhéxj\gé“ig

‘the intensive users’ view of science.
. : ! . . o~
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Ql’:;ffect of Usmg ASEP Materxals on' Science Teachers’ St
- Response to' Semantnc Differentlal Items

‘ The change in responses for intensive users and non-users was
* compared for ¢ach of thie ten semantic differential scales relating s
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 outin-a ‘
distribution table as shown in the next table for Form 1 science -
© (meaningful — meanmgless) The Kolmogorov-Smirnov two
“sample ‘one talled test® was used to test the theory/that using
ASEP materials leads to. science being seen as more meaningful. -

The results of a similar analysxs of each of the nineteen pairs
resulted in the following sngmﬁcant changes in intensive usersas
' compared to non-users. '

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

:

The change in view of Form 1 science (meamngful—mean—
Jingless) se? out in the table below is illustrated in the g;aph on

.page 28, ' | N , /
. J )

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

/\—“ LESS OF FORM 1 SCIENCE

J' [ Fomm 1 Science MEANINGFUL ~4——#>  MEANINGLESS
. | sitof »lpoimt | lpoimt 0 [ipomt | > 1point 3
\ Intensive users 2 6 16 1 ﬁ
. Non.users 3 T 9 Y U
NS 7' i . Co
)

/
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CHANGE IN VIEW OF SCIENQE (MEANINQFUI:MEANINGLESS). R

Fal 3t - _-— - .

Meaningless ——-—" , .

- . Nﬁon-uml i

e o - ! ' e » .

. = 2 . ) s kI

Mnnl’m’ul o [ l:‘le,;’\\ _'

‘ , " users ColE

g / - o o o <
e - . i . . A " - .,
E _ March . November m._.‘i
. . . ¢ B

S i
SUMMARY' | . S :

The importance of thé 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 y:a’r of ASEP,
availability. A selection of dati was presented w hich described
science teachers’ initial ateributes in terms of| subsequent use
" made of the ASEP materials. In the final section of thechapter the,,
" effect of using ASEP materials on some attributes of ‘science .
teachers was outlined. ’ e

" The chapter began by describing the teacher as the key:to

~ the.way in which a new curriculum Isu'ch{,és,ASEP\,'bi_‘S{gséd;
~ classrooms. An important justi'ﬁcatipnlfor‘looki'rig"“at the teache
'ir'the first year of this curriculum introduction is that a bette
* -undersanding of the teacher will lead to more effective teache
_education associated with fu_turqcur_i‘iéghim_devéldpmépt.-*?rh"”

. results set out in this chapter suggest implications far tea

" education. These have not been fully developed but we conside

" this chapter as a type of evaluation of'the, teacher educatio

program associated with ASEP, and a source of information.

rsupport effective teacher education programs in future curriculi
~developments. = e I

& .
)

-,
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EFFECTIVENESS IN.
PROM TING PUPIL

§

Thére 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 promoting pupll
learning. The main purpose of this chapter is to find out what
~ pupils gained from ASEP. materlals durmg a year's science
teachmg

‘THEORETICAL CONSIDERATlONS

Three theoretlcal issues need to be consndered in thé deslgn of
the study. They are the choice between comparative and non _ ‘
comparative evaluation, problems in identifying goals as a basis E
for a fair comparison between alternative curricula, and the role
- of aputude—treatment interactions in curriculum evaluation
.research. A major aim is to describe some of the problems

f eencountered, and solutions proposed in attemptmg to evaluate

/ASEP in terms of pupil attainment. -of aims.

404
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. Comparative or NOnfpbiﬁpifaﬁve Evaluation

", Acurriculum evaluation issue on which agreement hasnotbeen

" reached in the literature concerns the choice between compara- -
* tive ahd. non-comparative evaluation. ' Cronbach? ‘says that a
. curriculum'should be evaluated against one’s ideal rather than

(.- against competitors. Welch,* however, has pointed out that the
A~ - decision-maker needs to' know, not only f. a curriculum achieves
- - its.goals; but also if it achieves them more effectively than other

.- altérnatives.Furthermore, McKeachie' has reminded ‘usth

‘control group is_useful in ensuring that extraneous, variables

co (su(:hasthc.mer_epassageoftimqor;’akingt'h’esamel'tés;’"wviiié)‘ﬁ'dé ‘
' " not account for the changes. R R e o
A Despite its desirability, comparative curriculumn’evaluation .

" - isnotalways possibleas sometimes ‘no altérnative programs that -
' ‘could _serve as the objects of comparison are available’.’>. One’

example of this-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. - - ' ' T

-

1t 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 ASEE,andhlt‘emativevr’nat,erigls'alréady inuse;’
- ' and would provide control over several extraneous variables.
~_This though dozs not leave out the possibility of also evaluating

~ASEP against an ideal. Rather, in the present study, data about
" “changes in ASEP pupils over tifiié would provide a‘basis for a
non-comparative evaluation while data on the changes in'ASEP

. pupils relative-to non-ASEP pupils.would-provide a basis fora
' comparative evaluati S e

(3
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*.Grobman’ noted that, becausé new and old curricula often have
... very different goals, the same evaluation standards may not be"
= equally fair to the two.com peting curricula. This isa.problem to

* be considered in evaluating ASEP, as ASEP materials are quite : -
- different from conventional materials in imany ways and, evenin
" a nor-comparative -evaluation; a similar problem would arise -

- because choices available between and within ASEPunits enable
» different ASEP pupils to cover quite different material, :* = -

_ Therefore, an - important ‘distinction needs to be made

- between content and content-free goals.® Content goals of a science’

~ coursé 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 i'ntelle_ctilal.-_skills, ‘attitudes and -interests, and

“understandings- of the nature of science. This ‘nffeans ' that -

~content-free goals which are often common to science courses

"'covering widely different subject matter can providea fair basis -

. for comparing the achievement of pupils following -different
_curricula. ST o o
~ Content-free goals play another important role in curriculum

‘evaluation as long-term content-free outcomes which build up

over longer periods are more important educationally than the

short-term content goals.’ Therefore, it was decided that content-'
free evaluation standards woutld 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, SOCi0-economic status, intelligence, attitudes?pe\r—
“sonality)? 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 félated to achieve-

~ment-under different curricular treatthents.'®

-
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R In thls study, socxo- economlc status (SES), IQ_and‘ sex were,
_chosen as aptitude variables because evidence in the literature'"
" has consrstently shown that they are all' reldted fo. ‘learning
outcomeés. SES was measured using Congalton’s” “classification
- " of fathers’ occupations and.IQwas measured with & miodified
version ofthe Otis test. R I N

'LEARNI NG OUTCOMES

'Klopfer has made the assemon ',:' ‘ / S

Research ﬁndi’ngs can never be more rehable than the data

"~ on which they are based, and the findings ‘obtained-in‘an
- evaluative stu t}',must always be 1nterpreted in relation
the quallty of the mstruments :

2

For these reasons, the. selecuon of methods to. measure learmng‘;
outcomes in the present research was cbnsidered of | par mot

importance, ‘and certain criteria described below were used in
selecting, modifying’ and validating the tests. It proved 1mpossrbl
to select a battery of existing tests and it was necessary to modtfy .
existing ones and develop new tests. : :

t

Seventeen Evaluatlon Scales Chosen PR

The next table hsts the seventeen evaluauon scales choSen for the
present study together with a source reference for each scale: The :;
first nine scales measure: various 1nqu1ry skills; the next threeg;_»

. measure aspects of understanrdlng scierice and the remaining five:
 scales measure various attitude aims. All seventeen scales ‘are.:

content-free _
" The TOES battery of tests consxsts of multtple-chorce ltem

- developed specxally for this study. Two trial forms were ‘tried out;_f
before use inthe present research ‘More detzuled mformauon E
about the development of TOES can be. found in Fraser S




f i SeateT Scale.
R NQ]
l 9 TE!TOI-‘ ENQUIIY SKII-I.S (TOES)
. "TOES PmA I{el‘erence Mnemls :
L SKilly  Library usage - ,
2 skm2: 'lndexmdubleofooulznu
s ‘Toasrma foterp _.md. wsing Tfor
. 3 Skill3: . Scales :
- 4. Skilla: " Averages, percen(ageund -
. ) ptoportions - -~ . "
' 5. Skill s: . Charts and tables
’ 6_,, Skili 6: Guphs ]
) TOES Part C - Cnl‘cal Thmkmg in Scnence
7. Skill7:  * Comprehension of s resdifs
8. Skill8: Dcsign ofexperimenul procedures
9. .Skill9: Cu\dmiommdcmrdlsm«n
) 1012 Test on UNDERSTANDING SCIENCE (TOUS) - Kloofct&.Cutie124
. Clmculalu
N 10. Scale P: Philosophical scale : _ . -
‘\_ 11, Scale H: Historical-social scale ’ )
12, ScaleN: Normality of sceintists scale
1315 ATTITUDE QUESTIONNAIRE .
lv3. Aui.lude S:  Social implicitions of science * Ormerod Schoo, i‘l
14, Attitude E:  Enjoyment of science lessons,  * Council Prbjecl
- _ 15, Attitude 1: Interest in Science s ,
16  ATTITUDE TO INQUIRY. A " Meyer?8
17 SCIENTIFIC ATTITUDES s . Mackayawmxe”
- - ; )
1
- .y
/
, / /
-~ /'/
D /’ .
/
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*The TOUS scales in Table 1 consnst of multhle- chonce iter
based on an existing jomior ‘high school version of’ TOUS'“ )
rimary school version of TOUS. " The present version. has bee

- modified to make it suitable for seventh graders. Also, asthe tw
_original forms' of TOUS give onlya single total score,. itemswer
divided among the thiree ‘conceptually distinct subscales listed®
in the table opposite. The reasons for choosing t these three

scales and the methods of vahdatmg the. sub—sc_a.les can be foun

in Fraser and Fisher."® Appendix II contains an exam pl
item from each of the three sub-scales, of TOUS:.
The, attitude questionnaire’ ‘consists ‘of items: scored 0
ﬁve-pomt Likert scale which fall into one. of the thre cale
shown in the table. See Fraser and anht. :
~ The amtude to inquiry scale isa sllghtly modxﬁed version 0
the ‘Firlding out.about. things’ sca.le appearmg in Meyer’s tes
Items in this tekt are scored on a scale in Wthh puplls a.llor 4.
votes for various activities.” )
“The last test listed in the table, the Scnenuﬁc Amtudes test,»ls..
.a modified version of Mackay and White’s TOPOSS-Self test.
While the original | form of the test was developed for Austra.h '
Grade 10 students, the present version contains fiumerous:
modxﬁcaﬁons to make it more readable and suitable for sevemh:
graders. = . \ :
The tests were chosen and modlﬁed on the basns of educatzon' v
importance, sub]ectwe pre-tnal and statistical /Jost-tnal criteria. Each of
these' criteria, which' have ‘been descrnbed in some detail ‘in ‘:3;
Fraser,” is dlscussed below. &

! Educauonal lmportance

\

Cronbach" has advocate a.ll tests, befo e\bemg consxdered
valid, should be shown to be educauonally worthwhlle and that no -
1mportant class of outcome be omitted. " R /

‘A literature review was used to identify educauona.lly»},]f
1mportant aims, in pamcular those most important for science "




educauon 2 The seventeen evaluatxon scales were ,‘then chosen

. ommed

. StatiStical Pbst’-Trial Criferia

o Before being used all the evaluation tests were givena trial run ..
. with seventh graders. The sample sizes varied from one hundred -
- for the scientific atntudes scale to four hundred: for the: TOES
" . tests. Information from these trials was analysed to give informa-
“ition about three important: statistical attributes of ‘each test:
" internal consistenay; -discriminant validity; and sensitivity. These sta.nsncs'
i gave: mdncanons of the overall effectiveness of scales and € abled
“ faulty items.to be identified and removed. - :
- Cronbach“ says that a test: 'score. ‘must’ have substannal-\_
e_mtemal consistency so that each item measures the same thing .
i measured by the rest of the test. For the present series of scales, . - -
" the Cronbach a rehablhty coefficient has' been chosen as the . -
' ,mdex ofinternal consnstency Thetable below shows the number
of items contained in each scale together with the value of the
. coefficient obtamed from'the trial administration of each scale
s _Thns table mdncates thgt the: a coefﬁcnems ranged from 0. 55 tov‘

< -
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TEST OF ENQUIRY SKILLS

’Toes -

TEST o~ unm-:asrmnmc SCIENCE
TOUS P .

| TOUS H.
TOUS N .

"ATTITUDE QUESTIONNAIRE

Atiwde S .
Attitude E : :
Amlude |

ATTITUDE To lNOUlRY Co

SCIENTIFIC ATTITUDES

As well as bemg mtemally consnstent, each scale in a/test serie

should possess ‘discriminant valldnty %.This cmen(/m demand
easured:b

that each scale measurés a umque construct:not

, other scales in: the tests. The stansnc chosen as. an mdex o
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were ! suff c1ently low to’ sausfy.:the cntenon of discriminan
valldlty and mamtal ] each of the seventeen cales'as a:separal

scale Whlch are provxded in'Fraser." They mdlcate that,,. n'the .
whole, scores obtamed oneach’ scale covered a large proportion
.of the avallable range and th at tne tests were sensitive enough

fDﬁSiGN OF’T_},{E STUDY -

-

In hne wnth the: declslon to conduct a comﬁaratlve evaluatlon =
both an ASEP and a control group were employed m the present-

nth grade; puplls 1n fortyslx dlfferent
m a. dlfferen co—educatlonal hlgh school m t
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-analysis

" and; of the forty classes, twenty comprised the ASEP group

- twenty-sixwere in the control group. The actual unit of statistical
alysis ustd ‘in_ the study was ‘the class aptitude cell

ng invglved:the division‘of pupils within:eac

roups according'to their SES, 1Q and sex. (1

. different ‘questions. First, data_about ‘pupil ‘changes ‘in -each
“learning outcome from pre-testto post-test provided abasis for
 non-comparatjve evaluation of ASEP. Second, a COmparisor

“the changes experi v e ¢
by non-ASEP pupils provided abasis fora comparative evaliation.

40 :

The study lasted for a whole school ygédffc_i_x‘thb reasons. First,

major criticism of past research inscience education has been the
short time of investigation.*” Second, it was.thought that pupil.
changes on content-free learning outcoines would be relatively.

slow so that a comparatively long time between pre-testing and

. post-testing would be desirable. The seventeen evaluation scales
. used in the present research were given as_ pre-tests during’
" "March, 1974 and as post-tests in October. o

N L . - MR

REsuLTS .

" The data were analysed m two .Ways.tdjihrowy light on two

.xperienced by ASEP pupilswith those :gxpyéfiéhi.:c,

A
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SIGNIFIC

ANCE TESTS FOR
- FOR THE WHOLE SAMPLE

‘OR'CHANGES DURING THE YEAR ~

C Maximum [ . Mem'. o
o Seore | pe. 0 Post
1. TOES1. . - e 56 .60
2. TOES2 . 9 6.0 60
3. TOES3 . o 10 _ 51 /89
A TOES 4T TR T S 3.
s. TOESS 1 ‘65 .|, 68
6. TOES6 10 4.6 5.2
- 7. TOES 7 10 59 62
8. TOES8 ' 210 - 52 - 55
9. TOES9 9 743 4.6
10 TOUSP 12 53 . 58
_ 1. TOUSH . -6 6.7. i
12, TOUSN-" - 6 3s , 40
13; Aui}udeS Ao 213 7 268
14. Attitude E .35 232 2i9
.15, Attitude'l . 30 - 18.0 169
16 Attitude to . : :
Inquiry .- 32 223 -22.6 2°
7. 'Sci/enﬁﬁc ’ ' . - k
Attitudes "o 6.0 .62 2.6%°.
epe.08 **p<.01 se2p 2,001
' H

This table shows the pre-test mean and post-test mean of the
whole sample: for each learning outcome together with the
results of t tests for dependent samples for differences between
‘pre-test and post-test’ performance. This .data indicates._that
- differences between pre-test and post-test scores were significant
_ “for fifteen of the seventeen scales with the two exceptions being:
_ TOES 2 and the Attitude to'Inquiry.scale. All.three scales of the
- artitude questionnaire (social implications of science, enjoyment-
- of sciencé lessons and interest in sdience) showed “that the -~
" significant changes over the year were in fact declines in positive .~
* _ atritudes. Similar disturbing findings of! deterioration in attitude *
_ dufing the study of other science currigular materials have béen

v

re orted by Mackay," Welch and W bérg"-‘-"and'_C.hopp"i‘n',‘r" ol
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ALY

O

ERIC

Aruitoxt provided by Eic:



o performance of ASEP ‘and' control pupils’ (whlle,-

e SIGNIFICANT F VALUE FOR EACH LEARNING OUTCOME

V’.Relatlve Changes m ASEP and Non—ASEP Students

The next table shows the relauve changes expenenced by ASEP"
- and-control pupds Tt provides values from multiple regression:
“analyses mvolvmg a direct comparison between the post-test

Usucally;
controlling for pre-test and other variables). It also gives compari-*
sons of the performance of pupils of hrgher and lower SES of
"hxgher and lower IQ, and” between boys and gxrls

5
»

R

L.

POST-TEST USING INSTRUCTION (ASEP/ NON-ASEP), SES; MIQ_
AND éEX AS PREDICTORS AND CONTROLLING FOR PRE-

o TEST AND ELEVEN INTERACTIONS

- Scale . “|ASEP/Control |. SES Um0 S
1, TOES1 - b ] seoees ) T
2. TOES 2 o - -] 303 G 43- o
3 TOES3 - o | - 50,50 .

4. TOES 4 . , , 3945+ 1B 5. e' :
. 5. TOES 'S i * 575000

6. TOES 6 v SR sanee

7. TOES 7 . : .1 - se.seee S |
8. TOES 8 0 ‘ 39° 730 . -
9. TOES 9 , , ' ; S0.1%s¢ o
10, TOUS P - -7 see 399ees |

11, TOUS H. . oo 98 700 U
12. TOUS N * . N 3270 . 1 G 69%* .
13.. Attitude S : :
14. Attitude, E B PRI

15. Attitude 1

16. Attitude to lnqui'ry ‘

17.. Scientific Attitudes - ) I P “203%0

iP<L05 LI ) I L P< 001 ) ‘
A ASEP supenor G Girls superior B Boys supﬂior'

‘3

T T A



: .&ses for whlch F values appear fo: SES or IQ,~~ puplls of
higher SES and’ higher'1Q out-performed pupnls of lower SES
d lower IQ, respecnvely AR

PN

,7 THE s‘Es-TREATMENT"iN‘rEgAé-‘HON R LY
Lo . B ‘ '. . .‘ ’: ) ;

R Fo" U Hnlg,hSESJSEP e o e
CAMitide E | R o o =T T =
‘23 -
S22 e
L d
! 21 = '
o ' 1 1
~Pre-test Post - test

Testing Oec:asion

’

" The change in performance of the ASEP group over the year was as L

dignificantly dlfferent from that of the control group foronlyone . - -
- of the seventeen learning outcomes, namely attitude E (enjoyment ~+ -
.. of sciencelessons). Thei interpretation of this ﬁndmg isillustrated

- by the simplified plot of r: raw scores shown in the diagram above
“.- This shows that, while the ASEP and control group expenenced »
snmllar 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 declinein- - .
v enjoyment durmg the yeart than the control § group There exlsts a‘.
- SES-treatment interaction for Amtude E. e




@ i T o
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.. The'table on page 42)al_s/o shows that there were significant .
relationships between certain learning; outcomes and:SES, 1Q,

and sex. Pupils of higher SES experienced a greater improvement
~ than pupils of lower SES on TOES 8 (design of experimental -~
procedures), TOUS P (Philosophical scale) and the Scienttific
Attitudes scale;. pupils of higher 1Q, experienced ‘a greater .
. improvement than pupils of lower 1Q on all twelve cognitive tests- .
and on the Scientific Attitudes scale; boys experienced a greater "
improveinent than girls on TOES 4'(Averages, percentages and.:
. propoftions) and the Scientific Attitudes scale;-girls experienced -
a greater improvement than boys onTOES 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 sciencelessons), a significantaptitude-
"' treatment interaction also occurred for the Attitude E scale. The:
' interpretation of this interaction is also shown:in the diagram on:
page 45.Changesin 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'
linés in this diagrain indicate that, while ASEP pupils of high SES:
experienced a slight increase in enjoyment of science lessons- *;
during the year, ASEP pupils of lower SES experienced a marked; P
decline in enjoyment. A -

v

" PROBLEMS IN INTERPRETING FINDINGS

The classes in the sample were neither randomly selected nor ..
randomly allocated to experimg:mal and‘control groups. Never- ;.
theless, it was found that'the ASEP group was not significantly -
different from the control6n SES, 1Q, sex orany of the seventeen - -
pre-test measures. On the other hand, because some schoolsand "~
teachers between the teachers in’ the ASEP and the control =
group cannot be completely\\dismissed,’ e T

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

e ' . e




etropohtan area.- Therefore, generahsauons to-other" u‘ch' :
chools’ could: be made with' reasonable -confidence. although
generalisations. to other: types: of schools: or to’ schools outsnde
Melboume would be more\dangerous . P L
.+ Despite, the importance of ¢ content-free goals, it should be‘i_-
appreqated that.many xmportant content goals also exist and’it ©
-~ must.be- remembered that content goals do not prov1de a fa.tr L
‘basis for compansons between competing ¢ curricula: Aneval SR
“of ASEP in terms of achievement of contentaims would requxre a .
-ﬁ_‘fdtﬂ'erent approach ** and no inferences: about achxevement of o

‘content goals can be made ' » : S

SUMMARY AND CONCLUSIONS

Thrs study is the first major inquiry 1nvolv1ng an evaluatlon of ’
ASEP based pnmanly on pupil learning outcornes. As such, a

- certain amount of niew ground has necessarily’ ‘béen coveredin

. resolving important conceptual and methodologtcal problems L

Therefore, the significance of this study hould be'seen as much ‘

in terms of its methodology as in its ag'ual ﬁndmgs B
An important aspect of the study was the development (or

" modification) and vahdatlon ‘of a series of seventeen evaluation

‘scales suitable for use with Australian seventh’graders. In

parucular the fact thareach of these scales is content-free enables

" fair comparisons to be made between puplls/followmg qulte

, dlfferent curriculum materials. A

' When the battery of seventeen scales was admlmstered as

e-tests and post-tests to-a sample of 1,158 pupils in co-

- educational high schools in the Me bourne metropolitan area; it .-

‘was found that the total sample undgrwent significant changes -

during the year for fifteen out of seventégn aims considered. The '

1ﬁcant changes which occurred for three atntudlnal measures,

Y

Tcompz\n'ed using muluple regression analyses, it was found that
* the two groups differed significantly on' only one outcome, . . .°
M namelyAtutudeE(enjoyment of sc1encelessons) Whlle boththe‘ T




ASEPand the\control group expenenced a declme in enJoyment
. of science lessons during the year, the decline in the ASEP 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 alrnost independent
~of SES in-~the confrol 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
iearning outcomes, between 1Q and changes in thirteen learning
outcomes and between sex and changes in four leammg out-
comes, .. : o
It s of interest to look more closely at the educauondl :
significance of the one statistically significant difference in .
learning outcomes found between ASEP and non-ASEP pupils.

It was found that the ASEP group experienced an arrest of 1.7 -

raw score points (or about one-third of a standard deviation) in
the decline in enjoyment of science léssons 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 consideréd in"conjunction -
- with the fact that second generauon science Bl‘O_]CCtS set out to
foster pupil enjoyment of science, the present finding ofa
significant difference between treatment groups for Attitude E .
assumes educational SIgmﬁcance o -
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4

'THE LEARNING
'ENVIRONMENT AS
A FOCUS FOR

" ASEP EVALUATION

t

- 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 roles as science teachers and the -
teacher-was required to become he major decision-maker. With
the project producmg modules (units) of work, and the organisa-

" tion of units with a certain amount of optiorfal 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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\ . ‘controller to a role as a facilitator of student:learning: The .
matefials were designed to allow students to organise their own .
activities to a greater extent than' other science curricula. The .
uide for teachers® 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. S '

CURRICULUM EVALUATION ANDTHE
/ LEARNING ENVIRONMENT OF THE CLASSROOM

+ Just as the nature of the science classroom has been a focus for .
the curriculum developer so it can also become a.legitimate °
concern for the curriculum evaluator. Walberg® provides some

justificgtion for studying classroom variables when he proposes -
his mddel for learning in which three groups of variables — .
aptitude, instructional and environmental varidbles — are sug-
gested as making major contributions to learning. - v

. =" Walberg' argues that environmental variables can be‘man-
" ipulated by the teacher in contrast to aptitude variables. Such
manipulation,could be expected to alter learning outcomes.’;A -
_number.of studies have been designed to examine the relationship .
between -énivironmental 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 (LE]). - :
*  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: ‘

« Inventories provide a very economical way of gathering :
~ classroom information compared with alternative methods.
such as classroom observation. ‘

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

!
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observers. Pupils form a group of respondents likely to
- be very sensitive to the significant and 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 contmumg 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 tc lead to desired pupll
outcomes.

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

In Walberg’s model of learmng” 1ncreasmg attentlon to
environmental variables is justified by arguing that this group of
variables is subject to manipulation and therefore important in

learning. Ifthis isthe case we would expect tobeabletoshow that__"
certain: characteristics of_the class are related to the learn/g
environment. ~ '

Teacher educators and curriculum developers have to be
concerned with the factors which seem to be associated w1th
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
model’ which forms the theoretical basis for LEI development.

. The diagram on page 56 ‘illustrates Getzels and Thelen’s .
concept of climate as being the result of a complex relationship
- between the roles of the parttcnpants in the classroom and the
individual personalmes of the, pamcxpants

62 53
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RATIONALE FOR LEARNING ENVIRONMENT

'EMPHASIS IN CURRICULUM DEVELOPMENT.
"AND EVALUATION ‘

Teacher Curricul
| ©. A
.QEEE.lé.éNP_T.HE'-.?E MODEL _ _ _ | o cecdamamemmeaaa -
. lnstllutlon e Expecmkm 1 \ : )
Socill___..clm group jcumm -Q. lntentiom Observ;d ' .«:/

lndlvidual — Personallly e Need )
disposition =~ Sy

rrmm—————— -

Pupils and teachers occupy certain social posmons related to -
“the way science is taught in a school. As the roles and personalmes

Syste rr\ ¢ / B.?I‘.m“"‘:: ;‘: 5‘ .

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 miaterials allow‘

teachers to move from being major organisers of learning in| the

classroom to being facilitators of learmng by. havmg students K

work in groups and. allowmg the written resources to take over

some of the organising function for the studertq

- The remainder of the chapter is concerned w:th 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 prevnous"

diagram can be used to place this aspect of the studyinto an”.
overall context. The relationships represented by A in the -

diagram show the classroom climate (learning. envirofiment)

variables as independent variables in the prediction of learmng -
outcomes. In Chapter’5 of’ ‘the” report, this relatlonshlp ds
descnbed in more detaﬂ D represents the impact of-ASEP.on
teachers, the subject of Chapter 2. C represents the effect: ASEP -
introduction has had. oﬁ teacher ‘and student roles m the

",r : ! . e
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* classroom, The important teacher education questione 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 ONTHE

CLASSROOM LEARNING ENVIRONMENT

esign of the Study

Ofthe 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 I11, 1974, Each teacher was
glven ‘ s

o a copy of ‘A Guide to ASEP’; /

« a copy of the teachers’ guide for the ASEP anit ‘Places
.. for People’;

~ o aclass set of the student books for “Places for People’;

.« a class set of the ASEP service unit ‘Heat and Tempera-
ture’; |

o 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 LEL 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 scales -
included were selected because they seemed to represent im- .
. portant features of ASEP classrooms as described by'the ASEP
developers.” The table on page 56 setsout the nine scales with an
example of an item in each scale, the Cronbach a reliability
value for éach scale and the number of items which make up each.
scale of the SCI. ,

64:
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DETAILS OF S.C.1. SCALES = \. .

I \__‘

\

~ ~
s

Scale i
" (N milar ) Cronbsch No, of items
(Name of u Sample Item & Rellability | in Subscale
Formull;y ‘¢ Students follow'strict-rules - - 0.53° 5 ¢
in science classes, (+) .
Individuality , * Students can choose to study 0.551 6
different science topics
) that interest them. (+)
- Speededl/\ess _* The work in science is 0.72 .5 .
(Speed) covered too quickly. (+) ce
. Environmental * Science lessons are held in 0.70 6,
Suitability a room whichallowsusto ~ - : R
(Environment) carry out our science - ’
activitles easily. (+)
Goal Directedness ¢ Students have little idea 0.66 6
(Goal Direction) of what the real point of -
. studying science is. (<) ) . ' \\'
Satisfaction ¢ “ After-the class, the students 083 "6 \
B feel science lessons are ’ '
¢ . worthwhile, (+)
Disorganisation * There ate long periods ) 0.74 6
" during which some class o
members do not know what
) to do. (+)
Difficulty ¢ The questions asked in science 048 6
' ' are often difficult, (+)
Competitiveness * Students often race 10 see - 060 " 5
who can finish first. (+)
. .
i J

xR
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DESIGN OF THE STUDY |

*Heat and Temperature ' . iPtaces for People’
Service Unit
-l ? . -
Pre-test (SCI) Student chnm oflcllvme: Co Post-test (SCI)

. B

¢ ¢ Teachens were lnrormed that only p. 1.19 of |he service unit contained information dlreclly
relevant to the unit I’Iacn Jor People.

Students were asked to respond by c1rclmg one of four .
- alternatives: strongly, disagree (SD), disagree (D), agree (A),
strongly agree (SA) and these were scored 2,4, 6 and 8
respectively fora posmve item shown (+) in the tabIC, and 8, 6, 4
and 2 for a 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 cach 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, class.
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 possxble to "
determine the number of dlfferent 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 8 o
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« Wide student choice — in these classrooms students
" were involved i ina wnde range of acnvmes from the ﬁrst :
lesson onwards."

‘e 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. n

e Limited student choxce — studcms were mvolved in
very few acnvmcs in each lcsson throughOut thc unit.”

CLASSROOMS G‘ROUPED ACCORDING TO MEAN NUMBER )
OF ACTIVITIES PER LESSON WHEN USING THE ASEP UNIT v
b ‘PLACES FOR PEOPLE’

781097
(5 classes)

. Less sludem choice . N K S .6.8 1o 'I-.J
(S classes)

3. Limited student choice -+ | 6 : 221058
(7 classes) : '

| v
i

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

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

o Two classes used the ASEP unit in a General Studics :
program and thc acnvmcs were linked with other* non- .
unit activities.— e :

o Two classes had small studcm numbcrs (< 15) Wthh ,‘
meant that the mean number of activities per lesson
could not be compared with other classes (> 28).
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Method of Analysis

x :
Ina nu'mber of studies-using the LEI scales as dependent
vanables a number of predictors of classroom climate have been
' reported Although this study intended to examine the effect of
the method of presentation 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 shoyvn
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 studles (cognitive
pre-test, 1Q, grade point average, etc.). ‘Ability level seemed to
predict difficulty, disorganisation, speed, formallty 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 environment.

* This was attempted by asking teachers to indicate the.
students who appeared to have most ablhty in science, and the
students who'had the most dlfﬁculty in science at the end of the
unit.

Three factors were cdnsidered 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 lnterpretations

v

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:

e The presentation of the ASEP unit seemed to be associated
~ with significant changes in five of the nine scales making
. ) / . \ '

N
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©up the SCI. Over the period of time the ASEP: unit -
‘Places for People’ was ‘p_r;_:sented students _rcport_ed a:
" significant increase in individuality and goal directedness.

. Therewas a signiﬁcaht decrease in satisfaction, difficulty and

_comipetitiveness. (see Time — Factor C in the'table and Figs.
A, DandE). .. . mn
e ThewayASEP was irhpleméntcd seemed to beassociated -
" with significant differences in student perceptions on five -
of the nine scales which make up the SCI. Overall wide -

. choice classrooms are seen’as more individualised, less .
- speeded, more satisfying and less disorganised than limited .
.choice classrooms (see Figs. A, B, "E"and F). The less -
choice classrooms were perceived as miore 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.) ST o
"« Ability level proved to be a significant variable for one of -
the scales of the SCI. Low ability students reported the:
Unit presentation as being more speeded than other ability .
groups. (See Ability Level — FactorBinthe table and Fig. -
B). S L

In one scale the F\\\.'alue of the A x C int'eraétidn '('M'éde’ 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

“ giivironmental suitability while the classes with very few activities -
per lesson showed a decrease in environmental suitability.” ..

The physical conditions appeared less suitable in classrooms
where ASEP was used with a more restricted student choice.”

CONCLUDING COMMENTS

- An argﬁment has been presented for evaluating 'ASEP by-

gathering data about the learning environment’ where ASEP’

foaterials are being used. A study was described which attempted .
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Analysis of Vanance Tabl Summarising the Effect of Mode of Implementanon and Ability Level on

Student Perceprions of Nine:Aspecs of Learning Envnronment Duting Presentanon of ASEP Umt
e ‘Places forPeople | I |
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* GRAPHS TO ILLUSTRATE THE SIGNIFICANT EFFECTS .

FROM THE PRECEDING TABLE

Figure A Figure B .
- INDIVIDUALITY SPEEDEDNESS
3300 } ' . ]
- - i
3100} o 24.00 '
, o - - .
»o0r 22,00
2200 : .
FIE 2000
1 J L . 1 1 -
Pre ASEP - Post ASEP -~ High Middle Low
Unit - Unit S . ’
Time Ability Level
 Figure € o Figure D ‘ -
ENVIR, SUITABILITY GOAL DIRECTEDNESS °
L\ 3500 = -:——-——'__— DL PP }
\ 3300t - mmee= K :
3300F 1 Te=Sall : 7 '
: . © 31.00
3100} ) - e iaeanan
29.00
2900}
. 27.00
2100} ) .
B 2 : 2500}
_25.00} ) .
2 2 1 L B
Pre ASEP Pust ASEP , Pre ASEP Post ASEP
Unit Unit T Uit !_Jnit '
Time . Time
Figure E Figure F . .
‘ " SATISFACTION - DISORGANISATION
3:.00 ' . 31,00 ’
2,00 ~eellT 29.00 - i
77.00F m00p. > -
2500 L Tl 2500} ‘
1 . u - | 1
Pre ASEP Post ASEP Pre ASEP Post ASEP
Unit Unit Unit. Unit
’ Time Time '
Wide student choice —— Less student choice = =~ ~  Limited student choice. -----
. . > . -
. v/‘/“ \
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to determmc the effect of presentmg 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 selectmg the content of the unit. It was posslble 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 (Factor4) and ability level of the students
(Factor B). [

With the mtroducuon of science curricula whlch suggest
appropriate roles for teacher and pupils it seems necessary, that
the effect of different 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 effectiveriess of various methods of implementation may

‘be usefil in further clarifying the arguments for usmg curriculum

materials in parucular ways

ro
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~ climate percepuons will be explored

CHAPTER5 =
FURTHER RESEARCH -

The research outlined in thlS chapter consists of two aspects.
Flrstly, a companson will be made between the classroom
climate perceptions of ASEP and non-ASEP pupils. Secondly,

the ‘relationship between learning outcomes and classroom

- -

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

This research“can best be understood by companng 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-snx

~ class sample: this sample is described in more detail in the . .

following table. Iq both the present and the previous study, each

)
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L class was drawn from a dlfferent co-educauopal hlgh schoo

~_control group consisted of schools which were representative. of

the investigation described. in Chapter 8, the .present study

the Melbourne metropohtan area, and both’ the ASEP and the
the geographlc and socio-economic areas of Melbourne: As:in.

included the three apntudmal vanables of SES, IQand sex. -

SAMPLE SIZES FOR ANALYSES EMPLOYING
CLASSROOM CLIMATE SCALES

‘ SAMPLESIZE o

; | ¥ Clumaptitude
Pupils o celly

ASEP B
Control 65 - 77 S E
Total © 531 : 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. Thése climate scales were

" validated with the sample of 581 pupils described in the previous
table using the statistical criteria of internal consnstency, discrim- -

inant validity and sensitivity. The next table lists the nine climate -

- scales involved in the present research together with the number

of items in er::?h/ scale, scale reliability values and the scale inter-
correlation rpatrix. . :

The Zeéhmques to analyse the chmate data were analogous .
to those dsed for learning outcome data. It will be recalled that /
muluplé regression analyses were employed in comparing' the
post—tést performance -of ASEP and non-ASEP pupils, whlle
controlling statistically. for the correspondmg pre-test, for SES,

./
~IQand sex, and for various interaction terms. Slmllarly, in the
present “analyses, scores on each classroom climate scale in

~August were compared for ASEP and non-ASEP pUplls, whlle

6 s / -

controlling statistically for SES, 1Q, sex andinteractions. ‘The

" class aptitude cell sampling unit was again employed as theunit

of stausucal analysis but no pre-test chmate data were avmlable

\ ‘ / S S ‘
; ’ - e / e -




NUMBEFL or ITEMQ RELIABILITY OF AND lNTERCORRELATlONS BETWEEN
' EACH CLASSROOM CLIMATE SCALE

S No. OIT onbach« ) . _ ‘ -

Scale Items l% liabiliy | - - Scale Intercorrclations
[piv Sp Env Goal Sat Dis  Diff. Comp Ind""
| viversity © | 4 | 050 |il00" 0.00 "0.09-0.05 -0.11 0.03 0.08,0.08 -0.05.
Speed 6 | 066 1.00 -0.35 :0.30 -0.31 0.39 03¢ 0.27 -0.07.
"Environment 6 | 063 1.00 0.52 0.26 -0.41 -0.24 :0.23- 0.04
>~ | Guat Dircction 7| 062, |- 1.00 0.43-0.42 -0.26-0.09 0.07
Satisfaction 6 | 080 ‘ 1.00 -0.48 -0.34 -0.05 . 0.10
Disorganisation | 6 | 066 | ’ 1.00 0.85 029 0.11
Vifficulty: . 5 | os0 . A 1.00 0.28 -0.02.
Competitiveness | 5 | 0.53 . S ' 1.00 ‘0.12
.| mdividualisation] 10 | 071 ' o 1.00.

SlGNlF ICANTF VALUES FROM MULTIPLE REGRESSION ANALYSES FOR EACH
" CLIMATE SCALE AS CRITERION AND TREATMENT (ASEP/CONTROL),
SES; IQ AND SEX AS PREDICTORS. -

1 F Values .
Criterion ASEPjcontrol | SES | -+ 1o | Sex’
Diversity ) -0.2 ) ﬁL T
Speed 1 16 ' L 96*
Environment "A 39* I
Goal Direction . 02 1
Satisfaction A 7.5
, | Disorganisation ' 02 B I
Difficulty - 3.0 - - L 17.3%es
. | Competitiveness 29 L 7.4
Individudlisation CA153% | L 84**

*p<.05, **pc.01, ***pc.001
A Higher climate scores associated with ASEP

L Higher climate scores associated with lowef/iQ : Lo
/

. . ‘, . . . .. / ‘. s
| \ 7 b : A
/ = . _ SR S / . e
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The results of these a.nalyses whxch have been descnbed in
miore detail in Fraser,! are. displayed: in the above table. This
‘indicates that ASEP pupils; relative to control pupils, percenved
- their classés as being characterised by .a sngmﬁcantly better =
environment, sngmﬁcantly more saUsfacuon -and . sngmﬁcantly
high IQsaw their classes as being charactensed byless speed less
-difficulty, less competmveness and less mdwndualnsauon tha.n

, puplls of lower'IQ in the same ‘classrooms. -

. In interpreting ‘these findings it should be realnsed that,
) because of the absence of pre-test climate data, itis possible that -
differences between the climate of ASEP and control classrooms T
~at the end of second term could be auributable in‘ part- o
differences in climate existing at the start of the year. Therefore,"
some caution should be exercised in mterpretmg these ﬁndmgs
Despite this caution, the present results are qulte consistent wnth
other findings from research related to ASEP. Firstly, it was seen -
in- Chapter 8 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
Tisher® 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 ana.lyses in whxch climate scales are
emplqud as predictors of learning outcomes. These relationships
were explored with the’581 pupxls described in this chapter’s first
table, using scores on the same nine classroom climate scalesand
. post-test scores on the seventeen outcomes employed i in Chapter
8. ‘ .

. The next table shows the simple correlation between each

- classroom climate scale gnd post-test performance on each of the -
_-seventeen learning out;:me measures. This table indicates a
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reasonably strong relatlonshlp overall betweqn classroom chmate

and learning outcome scores;twith the median magnitude of the

* correlation coefficient over all learning outcomes ranging from |
0.09 for Disorganisation to 0.19 for Ind1v1duallsatlon Further-

more, the number of correlations sxgmﬁcantly greater than zero'. =

at the 0.05 level of conﬁdence was sixty-three out of 158, whichis
about eight times the humber expected by chance.

While this table provided information about snmple correla- -
tions between learning outcomes and classroom chmate, multiple " -

regression analyses could be employed to investigate the relation- -

ship between classroom climate and changes in learmng outcomes. ..
over the year, while controlling statistically for SES, IQ and sex. -
When' such multlple regression analyses were, carried out,
' numerous interesting relauonshlps were found between 1nd1v1dual ;
climate dimensions and changes in individual learning outcomes. .
Taken together the simple correlational analyses and the multlple:'-
regression analyses provide strong evidence for the ¢ existenceofa
.-relationship between classroom climate and learning outcomes. *

This finding of a relatlonshlp between classroom chmate o
and learning outcomes is similar to the results from a series of
S[UdlCS revnewed b)’ Anderson and Walberg

°

SUMMARY

Like the previous chapter, ‘this chapter descnbed 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 predlctors of learning 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. ‘
. Itwasalso found that IQ mediated pupil climate perceptions: -
pupils of higher IQ perceived their classes as less speeded, less
difficult, less competitive and less individualised than pupils of -
lower JQ in the same classrooms. When the classroom climate

70



vanables were employed as mdependem varnables, it was -found O
that the relauonshlp ‘of classroom cllmate varlables to. learnrﬂ'g?", L
E outcomes was relatively strong. .
- .The ﬁndmgs from the two sets of analyses employmg
o learmng environment variables in this chapter, togetherwith the .
" "results of research involving envnronmental variables from the |
| previous chapter can be taken to supgort the general usefulness:
“of learning environment varlables in cumculum evaluauon re-
° search : : o L

o 4 ) . ; T =

B ? ’ ' N RN
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APPENDIX I

.

RESULTS FROM QUESTIONNAIRE SURVEY OF SCIENCE TEACHERS IN

. MARCH AND NOVEMBER, 1974

: ) % response
Details of Questionnaire March -

) .
A. Background lg:formtion

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

‘% response
November

. (iv)  Present Knowkdge of ASEP

Nil or very hazy idea ST 8
. Alittle knowledge but would need to know .
4 “more to consider using the materials | 14 Not
. ‘Sufficient knowledge to cons)dct and use | Applicable
-the materials . 69 )
" A great déal known about the ASEP approach] - 10 . *
(v)  Sources of Information about ASEP ' % useful or
S~ o : very useful
: Journal articles (e.g. Lab Talk, ASTJ. etc) " 68
: ’ . ASEP units .19
o ASEP teacher education materials i 49
ASEP newsletters e 48 Not
s——}———-———Newspaperarticles - 12 Applicable
“ Inservice courses 49 '
|~ - Participation-as-an-ASEP-trials-teacher 14 ©
Informal discussion among teachers within !
the schools ) 50 ©
. Informal discussion among teachers from :
o other schools 40
. Pre.service courses (e.g. Dip.Ed) "29
>
S
L
, \
»~
, o
81 .
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Details of Quéstionmiré

)

"IB. Form I Science in 1974

" Approach to Form I: Science

" Form 1'SGience presented as a
separate subject

Form 1 Science integrated with
other subjects (e.g. General

(ii)

Studies)

Curriculum material intended for ' |

, use in 1974 at Form | level.

ASEP materials” |

1SSP. materials | ¢
* Teacher prépared *materials
Discovery,in Science

32
32

(iii)

Likely use t/)f ASEP materials
in |974/ DR
. Notflikely to be used
" Wil obtain one or more units
for examination
. /Will try at least one unit with
.~/ «class Co
Have planned a program using
ASEP.materials

ey

- 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 stafl
after discussion o
A continuation of the previous
Form 1 Science course

Other (Please Specify)

74
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o I

C.  Present Ideas sbout Formi | Science . March ‘% response NovemAer % rrspoase
D.  Presat Knowledge of ASEP . Form 1 Science ASEP Form | Sclenry ASI:P/,/
. ; Agres  Dimagrer Apree Diagres] Apre  Diagree Ajsee  Disagres
. ; - - .
A b 1 Scence coure shauld . .
i i \ i
i ~Al Forcn d-bevel ASEY matertabs ate Sesgned to . .
) *1. Agvr ‘va. spend m;._nl of their time
workmg 1n ymall groups I A a 81 -0 Ay o 88,§ o
! T sater fiw o wide range oabililies o ¢
! pupshs (e.g rendeny ability) va ) 74 s sy 6% s ¢
i L . .
" have the tenubes ditect must uf the -,
Bcisviies proceeding i the Uasstoom 18 12 ? %2 24 O A | 69
4. iaclude clear inatructions e tescher, R
guider) for tess hers and pupils to follow o4 H 79 ? (14 4 L Al 1
. requirx the lurhu’xqummuh hes/her
siwn sourse from a‘seliety of units snd -
resoutces 2] a 62 1k X 3 63 |- 14
.
] present sdeas from cach uf Thy nepr
schentifn Jissiplines (2.5 Chemntry, N .
Phyiscs els ) . b2 v 54 "o ose 8 7 s4 L]
- I
Nase lesrning un student sclivity and B L
“aDEnment on mint onLasions K 37 3 L1] [ %0 2 9 [}
**8  prewcni suntent which hay bren seledted ! . 9
10 @rumde dé'sound preparsiian for later
sudies 33 14 13 19 19 15 18 19
*4,  present materials which have been ’ ‘
seberied in the Basn of likely pupil
1 ntereals 74 1 kil 1 77 ] 72 []
atlow pupsts Itie tumily 1o select :
wrme f thew 8 urnng the year L1} 3 as [ 81 2 as 2
. ’
*11, smlude the udy uf surrent {often
L wuniroversal) owes (2. pullution, . "
drug shuse. ety - 64 7 (2] 3 59 4 (T4 R
"1L prewde s year's yiurse wheeh forms
pert i+ 8 Llearty plenned b irm |t IV
program ul swrznve 52 13 13 E1 $3 ts 15 p L
* %)), presentiiontent tanmsbing of Rasiy
T osren i Lsmepts ond theones -
N necded by pupita Voaev 1o 3 14 a7 10 3} ous
* %14 slow fut frequent taabing of poph by - .
Lshevk inat they hase minsmum levels aif N H .
Wientitis koiswieage . az 1 40 14 a3 [RLE 37 17
Vs emphense teatinng shills (peocesses of "
swrence) rether chan scsentifiv
Aneewledge ns 3 ™ 1 M [] % 2
S1h, envoutage Pupds fro worek el (herr sewn *
ates w2 3 88 1 " [ 90 []
' . I‘L‘\Mlm— the tessher (e sgprend mint of the
Lhass fome Wath smatl groups and .
ndreriualy 7 2 L1) o ” o .13 ]
metude tornes not wusily feond in : .
srrense s e (v g payehibigiot
ansl v st thonei s b Lapies b " " 14 e 4 9 62 L}
‘ Nuse paspile tivadved v WTHe tof no
RPPRE s 2] 53 [ 54 6f &1
*21 allesw pumh (o purfuem aties not
pert oof The planned « urrid plo 67 3 <S5 K 68 3 $3 2

Hems whith lasded on Faster 4
*s  trms whi h laaded on Fagtar 2
i
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E.” Informatiod about New Curriculs
. | Mcan scores Mean scores
. March November
F. Opinions about ASEP materials and Form |
Science teaching . \
Scoring
Extrcmely Neuirsl Extreincly
. 1 . 4 7
ASEP matcrials .
Boring ... ... ... .. o lieresung 0.8 SH7
Expensive . Cheap .56 Y6
Familiar . . Strange 317 3.03
Intormal | Fasinal 2.0 279
Simple . . . Complex Jod 314
Superior . Inferior 2Kl W M5
Unusual . Conventional 320 ©, 343
Chaotic Otdercd 5.0 462
Vague.................. Clear 548 5.40
Goed .................. Pout 202 2.2
Form | science teaching
Banng : Interesting ANl 563
° Chaotic . . L Ordered 4.78 4.8
Foimal . .. (itonnal 4.38 4.3
Unpleasant ... ... . .... Plessant 563
Exciung . ... Dull 209
Meaninglul ... Meaningless 257
Tense I .. Reluxed sS4
Tnvial oo hmportant 5.00
Vague . .. ... L. . .. Clesr S
% agrecing
\ November
G. Teachers® ratings of some prahlen in
using ASEP materials’ .
‘
b There me requentdy isattinent basic itlems ‘
Sulequipitent e test tulres) to perlonm
the unn s miended 23
2 Ottenatenns af squnprient vannor he
ohtained when equired RE]
3 Muse equipnient tends to be lost snd bioken kY
40 leas dificutt 1o store the equipment necded |
log each unit : hIY]
5 The teacher s gude provides usullicient
lrelp g reachieran presenting the umt b
6, 1t1s very ditTicult 1o follaw the plogress .
ufaindmdual pupnds theaugh 3 unit R
7. Too much hime s required e preparatioin
PrIOg o usiog 3 unit lo
5 Faaluation ol pupils hevones too difTicul
when difTerent pupils sre downg different
avhivities . ' 28
O Tow many pupils have resdg ditlicultics
wilh the AS] P anatenats RA
1. Pupils ﬁc;-nnuc hoted using thie booklets all
the 1ime hR] g
11, The teacher has 10 sssuime a new mle which
s ditticult ta sdyust 1o - 10
12 The pupibs tend b ie Far miore noisy kA
13 Muvewent srpund the class 1s hkels 10 be
RI

wore ditficult to control

8~i
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APPENDIX II

SAMPLE ITEMS FROM SCALES MEASURING LEARNING OUTCOMES -

Scoring Procedure

Sample Item

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

When several new facts are discoveted which .
do not fit a scientific theory, sclcnusts are
likely to

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

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

C ignore the facts and keep the theory as
it is

D change the theory a little so that all

facts will fit it.

Tous HI

score of 1 is given tr ik
keyed response, C. )

Scientitist study plants mainly to

A help farmers to produce more food.

B discover how to make new medicines.

C  understand how plants live and grow.

D find out where plants will grow best. \

"1ous N-

A score of | i given to the
keyed response, D. .

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

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

A Bill only ,
B Frank only M
C  Janet &nly

D Anyone of the three

Attitude
[ I
Inquiry

Each pupil allots 04 votes
10 cach statement according
to the extent to which a
statement is like what
he/she would have said. The
item score is the pumber of
votes given to No. 1.

What the surface of the moon is like

<

- 1. Robert said‘he would borrow a tele-

scope and study the tnoon.

2. Pat said she would rathcr read a book

- about the moon. -

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

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

Scien- ’
tific
Attitudes

the pair of statements  /
better describes hlm/her/
A score of | given to /
response it

Each pupil picks which of . _,/

A. Youshow consideration for other people
B. . You are observant. - ’

O
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APPENDIX III .

EXAMPLES OF STUDENT CHARTS SHOWING 'PATTERNS' OF .
STUDENT ACTIVITY DURING THE ASEP UNIT
CHART 1 WHAT PART OF THE UNIT ARE YOU WORKING ON? NAME: ............
- - .
b rampke 1" Wide student chuice L ESSON {Clam wie 34 Lesson (ime $O mins)
PARIS OOF THE LNLT 1112 3 als - MALE AL ARIERE 13} 18] 38
Shetters 1] Why live in 3 shelter? e 2
1. Sheliers from natural
matarialy . P 4
1 ' Sbome cihet thelterns pp % 8
4 Huilding a house op 41t ',

Opton | BUILDING MATERIALS

[ Mahing cement marias np 14 01%
1 Heichy : pp t6.13
1) r ng melahs p v
“ 1 K pp 2022
butther achivibins e 13
Opin2 HUILDING MATERIAL HESPARCH
} Heat pp 24 26
1 13res Hhackness make any
difference’ pp 2728
. ) ) . Does colour make any e
" Wifference* * p 29
4 Light and Jdark e o
R s Sound op 3133 7

Optisa b DESIGN FURLEVING
+ What Jdn peaple want in

shome* pp ¥4 36
1 [he datty toutine pp 3813
[ What ured cooms zp 383

4 Hivw vurt sl tueminee

md Pitngy

n oan

lpternn 3 8V HOONING A FLALY T LIVE gp 81 48

Uptinn ¢ WHY DWAN \UI,).Y’)V.V' pp 46 S

SOME OTHER THINGS YOI MAY
LIKE TN O pp S2N) l

Any ofMer nOvbies Juiing the ant
(Stare what v did)

\Q‘v

O
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brample 4 1imited Budent Chowe LESSON B 175 19 Leston fime 45 ming)
P2 s |4 2l it o bar Jaafaaas
Sheliers 1 Why biee in aahelter® p 3 .
2 Sheiters from naturai H
matetiah p 4 L
) ‘pp § B8 i -
4 ing a house pp. %11
Gpuon t BUILHING MATEKIALS .
1 Mahing cement mosjar pp. 1418 ] '
1 Bieks v pp. 1618 11
) Tesling metahy po1e - i
N 4 Timber pp 10.22 1T 1
Futther sctivitiey xR -
Uplu:n 2 HUILINING MATERIAL RESEARUEHE
1 He . pp 4.2
1 1} thichness make any
Jitfesence pp 1728
) 110es calowut make any . 1. .
dafference’ p. 19 d
‘\Light and Jark p. 30 B 1
pp. 31-3)
Qptwon 3
- pp 3438
2 The Jady rmuting pp. 3637
) What sled roums® pp. 3839
4 How switable are furmiture | .
and fitbing ! p. 40
Optwn 4 CHOOSING A PLACH TO LIVE pp. . \ i
P i !
Optinn 3 WHY OWN YOUR OWN® op. \ -
SOME DTHER THINGS YOU MAY
LIKE B0 B0 rp. 52 53

Any sthes activities during the unit

tState whel you did) ) . \
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