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ABSTRACT

Current curriculum evaluation models tend to cater to desirable

or ideal situations and offer little help to t e evaluator of ongoing

curricular innovations, many of which are characterised by little

assistance or control of implementation, little monitoring or supervision

of operation, and haphazard post-implementation modification or develop-

ment.

This paper describes the conception, operationalisation, validation,

and role of an Arbitrary Implementation Scale in an ex post facto curriculum

evaluation model which facilitated the province-wide assessment of an

inquiry oriented Junior High School Science Curriculum operating within the

context described above.



BACKGROUND TO THE STUDY

Introduction of the Curriculum
1

Following a four year curriculum development period involving writing

conferences, trials, pilot projects, and revisions similar in pattern to

that which Grobman.(1970, p. 4) describes, a new junior high schoo? science

curriculum was introduced in Saskatchewan schools in two phases in 1968.

Firstly, existing pilot projects were expanded; with in-service education

being accomplished through teacher interaction and cooperation. The second

phase involved province-wide half-day workships, led by teachers trained by

the Province's Science Curriculum Committee during a two day workshop. Sub-

sequent implementation, in-service education, and local adaptations were the

responsibility of local superintendents and their staffs within approximately

sixty school units covering the southern third of the province - the northern

two-thirds of. Saskatchewan with its remote settlements, fly-in centres, and

native Indian population is the responsibility of central government agencies.

The General Evaluation:

Need: In 1972 the authors prepared a research proposal for the evaluation of

junior high school science in Saskatchewan and commenced discussions with the

Provincial Science Education Committee. The following reasons underlined

the need for the study: i) By 1970 science education had undergone two

decades of curriculum reform both in Britain and North America, ii) New

thinking related to science teaching was creating pressures for change, iii)

The curriculum had been in operation for four years and represented a signifi-

cant departure from the previous curriculum. During this time scattered local

formative evaluation had been taking place with sonic central initiatives but

referr(!d to tIlL, p,cnend LTccific obiectivt::; of die
curriculum contained iu the AlrptiLijx.
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not of .ufficient magnitude and depth to be called a continuous program of

evaluation. Certainly not sufficient enough to provide an ecological picture

of the degree of implementation, province-wide, nor sufficient enough to give

feedback on student and other criterion measures. It was hoped that this

project would provide evaluative data for decision-making and be a spur for

a continuous evaluation on a province-wide basis, both central and local.

Purpose: The purpose of the general project was, therefore, five-fold:

1. To assess the degree of implementation of the program,

2. To gain some measure of its suitability and worth,

3. To determine if such factors as costs, demographic variables

associated with teachers and school organisation were related

to implementation,

4. To compare student outcomes for classrooms that have implemented

the program with those that had not,

5. To gain an ecological1picture of curriculum and instruction for

junior high school science in the Province of Saskatchewan.

Setting: At the time of the evaluation it was expected that most junior high

school classrooms would have introduced the curriculum, although the extent

of actual implementation would vary considerably due to the following factors:

i) The junior high classrooms may have been in different school set-

tings; either elementary school (for grades 7 and 8), junior high schools, or

high schools (for grade 9).

ii) Rooms and facilities would vary considerably.

iii) Implementation required expenditure for equipment which ranged

from $500 to $1,000 per class.

iv) Little guaranteed assistance with implementation (in-service,

5;upQrvit:ion, coxmlLant Lclp, tho for tkls would

local plcroutivu of superintondcnt, principls, and school staff!:;.

1. See Barker, R.L. Ecological Psychology, Stanford Calif.: Stanford University
Press, 1968.
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.7) Minimal central control over implementation procedures and

pattern allowing for local adaptation.

vi) Minimal monitoring or supervision of curricula in operation.

vii) Haphazard or broken-front post-implementation patterns in

modification and development.

It was suspected that these factors would result in a rather mottled

ecological picture of implementation throughout the Province.

Evaluation Strategy and Model.: In essence, the general problem for the total

project was to develop a strategy and model for evaluating this curriculum,

serving the purposes stated previously, and having implementation constraints

and variations described above. Limited financial resources for the study in

a Province with a population sparsely distributed throughout vast areas also

had to be borne in mind.

The researchers were fortunate to be able to work as independent

external evaluators when it seemed appropriate but also could involve the

Provincial Committee, which developed the curriculum, very intimately at

appropriate points, hopefully harvesting the best of internal and external

modes of evaluation. This also enhanced the chance of subsequent recommend-

ations being accepted and implemented.

An examination of existing curriculum evaluation models via general

sources (Taylor, 1972; Worthern, 1973) revealed that they were not completely

appropriate in an ex post facto situation although parts could be utilised;

the same could be said for accepted research designs (Cambell and Stanley,

1963) ac Walbesser (1968, p. 54) states:

"There is no universal research design that can be applied
uniformly to all curriculum evaluations. In fact much of the
'text-book' research design has only limited application to
the design of an evaluatin:1 For an on!.oim,, project"
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Tyler's (1951) simple and basic sequence of denotin observable

objectives, specifying learnimlexperiences likely to contribute to the

attainment of the objectives, followed by comparing the outcomes to the

intended objectives, has been mirrored and elaborated by Provus (1968) in

his systems approach and discrepancy model. Contributions by Stake (1967)

with his antecedents, transactions, and outcomes and similarly by Stuffle-

beam (1971) with the context, input, process, and product (C.I.P.P) model

as well as Scriven's (1967) formative and summative evaluation have all

served to discriminate different sets of elements within the domain of

curriculum evaluation. However, it is seldom that a ready built model will

suit a particular situation especially when complicated by the factors

mentioned previously (p. 2); furthermore, a perusal of the literature reveals

that little has been written concerning appropriate means for conducting ex

post facto evaluation
1
where no facilitative steps were taken during curric-

ulum development and implementation; so, the researchers were required to

develop a generalized model for this type of situation from which to work.

Recent models developed for curriculum evaluation mentioned above

provide a base from which to work, but were also somewhat inappropriate

since they were designed to follow programs through the planning, develop-

ment, implementation and final evaluation stages. Hence only partial use

could be made of these.

The model developed for this study utilized the notion of discrepancy

between expectation and reality. It was assumed that as the program had

boon in e;foct fur fivc, tiqie hrld claved to allow to asonz.,bly

1
This is understandably so in that the ex post mode is a less
(It!, f f

; rie the I., ,

facto_

OrIS yhere
it MOS L uSt:!iu L coTr.p.!re0 to ]ilk evil] u :Lion . '111'21-Cif ore should
wort: tow:::rds thc2 best ex r)ost facto f,odels.
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stable and observable classroom practiccs to emerge. Furthermore, if such

practices were occuring according to reasonable expectations, then it could

be hoped that "implementation" had, in fact, been achieved. The degree to

which a discrepancy existed between expectations and reality represented

the degree to which implementation had not been achieved. Such a notion

required the development of a set of expectations and a means of observing

reality to see if those expectations had been met. Figure 1, overleaf,,

includes the total model and flow-chart of operations.

The expectations for implementation were essentially a description

of those conditions that ought to exist in classrooms where the program was

in operation. These conditions should logically follow from a careful

consideration of the program objectives. Hence, the first stage of the

evaluation model involved (a) clarification of program objectives
1

and (b)

definition of expected conditions.

The second stage of the model involved the development of observa-

tional instruments. These fell into two broad categories - student outcomes

and classroom transactions and conditions.

These outcomes, transactions, and conditions provided a basis for the

collection and development of the data gathering instruments which were:

1. A general questionnaire containing some eighty items des.igned to

gather data on facilities, costs, equipment, in-service training, teaching

activities, teacher background, feelings, opinions, and'attitudes.

2. Student measures including an interest inventory, attitude scale,

cognitive test, and the student's perception of classroom.

3. The Science Classroom Observation Form which enabled observers to

rate interactions in the classroom.

4. A guide for intervie'.:in,,: tc;; ; .

See Appendix.
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The general strategy of the study was to utilise the general ques-

tionnaire to glean data from all the teachers of junior high school. science

in the Province which would serve purposes 1, 2, 3, and 5 (p. 2) of the

study. The instruments mentioned in 2, 3 and 4 above for students and

observers were designed for use in an in -depth study which would serve the
/-

same purposes as the general questionnaire, validating and/or qualifying

its findings, but most importantly would serve to provide data for a com-

parison of sttdent outcomes of classrooms which had implemented the curriculum

to a large degree with those which had not (Purpose 4).

We will not take time and space here to examine the detailed develop-

ment, validation and use of the above instruments as it is documented else-

where (Butt, 1973b; Wideen, 1973, 1974) and because the specific focus of

this paper is the Arbitrary Implementation Scale which, finally, we can discuss.
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. THE ARBITRARY,IMPLEMENTATIT4 SCALE

Puryose: After having developed the general evaluation model, the strategy men-

tioned above, and made beginnings on the development of the instruments, there stil

remained the problem of assessing, in some quantitative way, the degree of

implementation in each classroom, together with a research design problem

for analysing the data from both the gek!ral questionnaire and the in-depth '

study.

An Arbitrary Tmplementationjcale (AIS) was proposed to overcome the

above problems; it was hoped that we could identify a scale of items based

on teachers responses from the general questionnaire (it was unthinkable to

visit every classroom in the Province) which would validly indicate degree

of Implementation in the classrooms within ialich individual teachers

functioned
)

and would therefore act as a useful "independent" variable for

research design and data analysis purposes.

Development

Items from the general questionnaire, which had thus already been

through the preliminary validating (face and content) procedures of the

judgement of a panel of experts (the research team and the provincial

committee) pilot trials, and revision, were identified as being key indica-

tors of successful implementation of the program. The final version of

the AIS consisted of 28 items which fell into five categories reflecting

pervasive constructions associated with implementation. These include:

1. The opportunity and extent of in-service education (two items).

2. TlIc LccLptance and agreement with the philosophy,

aims, and objectives of the curriculum (six items)

3. The selfperception of teaching ability for the curriculum (5 items)

4. Th,L cto;:1- to ;7,k.Lor!, h.23Tod or lilfl,Thred in imple-

lintJ_:Lic:n.(Len iLer:.$)

5. Specific practices in teaching and evaluation (four items)
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These items were picked because of their ability to discriminate

degrees of implementation during the validation of the general questionnaire.

The AIS scale is included at the conclusion of this paper.

For scoring purpose the items were treated as part of a Likert scale

and a single score assigned to each respondent. The coding of items 1 and

2 was such that they were reverse scored. The wording of items 4, 7, 16, 17,

18, 19, 20, 21, 22, 23, 24, 25, 27, and 28 was such that they were also

reverse scored. Items were differentially weighted in order that each would

contribute equally to the composite score. It seemed appropriate that mis-

sing data be treated as zero in the ,case of items 3, 4, 5, 6, and 7 while

other items omitted were assigned the overall mean.

Validation: The "a priori" criteria stated to further assess the validity

of the AIS included the following:

1. The AIS should correlate with the teachers' perception of how

well the program had been implemented.

2. The AIS scores should show significant differences between samples

of classrooms using the new program and the former program.

3. The AIS scores should correlate highly with the ratings of the

research team done on a random sample of classrooms.

4. The AIS scores should show significant differences between class-

rooms rated by a science supervisor as having good implementation

or poor implementation.

Data from the general. questionnaire provided information relative to

the first and second criteria. The responses to items which asked teachers

in the three grades to state their opinion on the degree to which the curriculum

had been implemented, were correlated with scores on the AIS. The correlations

w.-IC ip n:-61) with values of .53, .47 and .34 respctive)y

for eight and ninth grade teachers.
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The second criteria stated that the AIS should show differences

between different groups in the sample. Means for different groups clas-

sified according to grade and programs taught are provided in Table I.

It can be seen that differences do exist. For example, "Life "cience 7"

group are approximately half a standard deviation above the "Earth 8" group.

This was expected since evidence pointed to a better implementation picture

in grade seven than the eighth and ninth grade. Teachers of the "IPS"

group, a highly laboratory oriented program, exceeded all others by nearly

one standard deviation. Of most significance is the mean of the "Science

Activities" (former program) which is well. below all other groups.

The data provided in Table II is related to the third and fourth

criteria. As indicated earlier the three member research team independently

ranked a random sample of completed questionnaires according to degree of

implementation. This was done on the basis of a subjective study of each

questionnaire without prior consultation as to prior criteria for ranking,

and without prior knowledge of AIS items. The AIS scores from these ques-

tionnaires were later. .determined for the upper and lower ten. The mean

difference between these groups as shown in Table II is highly significant.

The data for the second comparison shown in Table II was obtained by

selecting a school system where variation in program implementation existed.

The superintendent was then asked to indicate classrooms which had implemented

the program an..I those which had not. It can be seen that the difference

between the two groups is significant.

A reliability of 0.78 (K.R.) was obtained for the AIS scale; On the basis

of the steps taken during the development of the general questionnaire and

subsequently the AIS together with the results reported in this section, the

inv,:-stiLaGc:; felt that. AlS wa.:, a rcL!sonahly reliable and valid measure

f.or 11;:e as an indicator of program ir.Iplementation.



TABLE I

MEAN VALUES OF AIS SCORES FOR DIFFERENT GROUPS IN THE STUDY

GROUP N MEAN SD

Grades 7, 8 & 9 28 110.54 16.56

Life science 7 152 112.28 16.19

Earth 8 54 103.69 14.60

Space 9 74 104.36 12.02

Science Activities 7 & 8
(former program) 17 97.33 12.63

IPS 27 121.15 12.89
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;OH or Data: For the first survey phase of the study, the general

questionnaire was distributed to every teacher involved in the teaching of

junior-high school science
1

in the Province via the local superintendents.

The returns were mailed directly to the researchers by the respondents. Of

approximately 960 junior-high school science teachers who received the

questionnaire 612 returned a completed version representing a return rate of

64%; a very high rate for this type of survey and length of questionnaire.

Subsequent to the return of the general questionnaires the second

in-depth phase of the study was conducted with a stratified random sample

constructed on the basis of degree of implementation as judged from the

general questionnaire. The sample had to be limited to 43 classrooms involving

1165 students due to limited resources. In each classroom all students

responded to Attitude, Interest, Cognitive, and Classroom Perception measures;

the science classroom interactions were observed and rated using the Science

Classroom Observation Form, and the teacher was interviewed regarding aspects

of the curriculum, its development and implementation.

The comprehensive details of the total evaluation project are reported

elsewhere (Butt, 19733; Wideen, 1974). Here we will restrict ourselves to

the data involving the AIS.

A co,i,,,ulfury in SL:::,hatchow:h1.
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USES OF THE SCALE

Descriptive Statistics: For the respondents to the general questionnaire

0-!7'77618) the AIS had a mecal score of 108.7 with a standard deviation of 15.6;

the scores ranged from 66 to 155. A frequency distribution of scores can be

seen below in Figure II.

150

100

50

Figure II

N
4.

..,'

e"
0'--- '

i I _1 I I t I 1

-65-74 75-84 85-94 95-104 105-114 115-124 125-134 135-344 145

AIS

Tables (VI, VII, VIII) of item means and standard deviations on AIS for all

respondents, top scoring half and bottom scoring half splits,as well as

item correlations with total AIS scores,are included in the Appendix.

An AIS as a Rating Scale for Curriculum Projects: Cyclic arguments, whose

use is defended by Rozenboom (1966), would allow us 'to include here the

results and data from the validating procedures of the AIS (p. 9 ) partic-

ularly with respect to differing degrees of implementation achieved by

different courses or curriculum packages within the total junior-high school

program as indicated by data in Table I. New elements of the program exceed

thi, former crrienluil in impleiumtntion scares; I.P.S. t] coring higost. This

suggests that a genera1ized implementation scale such as the AIS could serve
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as one rating mechanism for many of the new curriculum projects (both inter-

project or intra-project).

AIS and Correlation with Other Variables: One objective of the study was to

investigate the relationships between implementation and such factors as

facilities, costs, and biographical characteristics of teachers. Table III

details the correlations between the AIS and these variables. The relation-

ships or lack of relationships and their implications are too numerous to

discuss here but the data illustrate the usefulness of an AIS for teachers,

curriculum developers and evaluators, as well as educational decision makers;

for example, "In-Service" correlated highly with AIS (.44 p<.01) and while

only 50% of teachers in the province had the opportunity to attend these

series. In a sparsely populated province, Area (Urban Rural) correlated

negatively with AIS (-.26, p <.01) indicating the disparities between Urban

and Rural areas which must be overcome. Costs, equipment, and space facilities

relationships with AIS offer support for budget expenditures, in terms of

implementation.

AIS and Student Variables: Table IV details the correlations between AIS and

student and other variables. Again, these are just illustrative data and are

not discussed at length; it is interesting to note significant correlations

between AIS scores and both observers ratings and student perceptions. The

other main use of AIS in the classroom phase of theEtudy was as a main effect

in an analysis of variance. The analysis of variance using AIS and SCOF as

main effects and the student measures as dependent variables is shown in Table

1 :lt:t

conducted to determine if there were interactive effects between the AIS and

SCOF as main effects.

it can be seen that in only one case is an F value significr,nt. This

was where the SYSC scores were dependent variables and AIS the main effect.
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TABLE III

CORRELATIONS BETWEEN ARBITRARY MPLE-

MENTATION SCALE AND SELECTED VARIABLES

Variable Correlation with AIS

Teacher
Characteristics

Teaching
Activi tics

Teachers FeelinE,s,
Perceptions, etc.

Sex .06

Age .02

Area (Urban Rural) -.26**
University Education .22*

Academic Science .31**
Teaching Experience .07

Type of Teacher (Senior-Junior High-
Elementary) .10

In Service Sessions (If you had them
(did they help?) .44**

Average Class Enrolment .18

Number of Science Classes Taught .24*

Providing Notes -.29**
Field Trips .23*

Discussions .10

Student Library Research .16

Periodic Quizzes and Tests -.12

Check Lists and Inventories .18

Written Work (papers, etc.) -.04
Interviews .22*

Subjective Assessment of Attitudes
and Interests .15

Are you aware of Philosophy?
of Program? (Yes-No)

Teacher Perception of Degree of
Implementation of:

-.22*

Grade 7 ) Validation .53**

Grade 8 ) Criteria of .47**

Grade 9 ) AIS .35**

Continued....



Continued

Helps in imple-
mentation

1

Availability of Equipment .48**
Adequate Reference and Library Resources .36**
Administrative Support .41**
Favourable Student Reaction .40**
School Board Support .37**

Parents and
Students 1e actions

Since Implementation Student Interest
has (Decreased ---- Increased)

Impact of Curriculum on Parents
(Unfavourable ---- Favourable)

Facilities,
Equipment, Costs

Teacher Summarising
Opinions of Par-
ticular Courses

.37**

.33**

In Mat T.pe of Room Do You Mainly Teach?
(Unmodified Classroom --- Fully Equipped

Lab) .37**
Costs of Equipment Available

Grade 7 0.51**
Grade 8 0.49**
Grade 9 0.40**

Grade 7 (dislike ---- like)
Grade 8
Grade 9

0.31**
0.20*
0.27**

p G .05

** p .4., .01
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TABLE IV

CORRELATIONS BETWEEN AIS AND STUDENT MEASURES,

AND THE SCIENCE CLASSROOM OBSERVATION FORM

Student Interest Scale .01

Student Perceived Science Classroom

Moore-Sutman Science Attitude Scale .22

Cognotive Measure -.03

Grade -.10

Science Classroom Observation Form

Environment ) .27!

) These are tentative
Pupil .23

) Subscales
Teacher -.35**

.37***

Total .24*

***pi-, .01 )

** p 4. .05 ) Utilising the classroom as the experimental unit

*p4.10 )

==p 4,.01 )
) Utilising the students as the experimental unit.

p /-- 05 )
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An exa;:ination of the cell means indicated an elevation of scores on the

SPSC for the top scoring half AIS group; students felt better able to utilise

materinls, inquiry discovered in high scoring AIS classrooms. No other F

values were significant indicating no effects for other measures and no

interactive effects. Further analyses were run utilising AIS and grade; no

differences were revealed in these analyses that had not been revealed pre-

viously. It is interesting that in this analysis the Students Perceived

Science Classroom emerged as being the only criterion measure significantly

related to AIS in view of Anderson's (1969, 1970) work on climate (see also

Butt, 1973a) learning, and curriculum. To find even'the one relationship

was surprising to the researchers, bearing in mind the possible confounding

factors in the mottled program patterns, especially when only a mid-line

split in AIS scores could he utilised for analysis purposes. Student interest,

attitude, and cognitive abilities were not detected as being significantly

different for high and low AIS scores.

Alternative interpretations for these results include:-

i) As just stated, the "treatments" perceived as different by the

students have no significant effect on other student outcomes

(Cognitive, Interest, Attitude).

ii) The "treatments" are not sufficiently different to have a detectable

effect on student interest, attitude, and cognotive outcomes.

iii) The AIS scale does not sufficiently discriminate implementation

for the purposes of this analysis.

iv) Confounding variables present obscure "treatment" effects.

The results suggest that program implementation had been successful in terms

of affecting students perceptions and observers ratings, but as yet has had

1 qt: eit z:tt'a Ludy.
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,ourther refining of the scale, selection of classrooms from the two

extremes of AIS scoring range, a larger sample of classrooms, with separate

replications for each of grade seven, eight, and nine, should guard against

ii, iii, and iv above for future use of the scale.

Other Uses of AIS: Throughout this report, data generated utilising the AIS

as an independent variable has served to build up an ecological picture of

the current state of junior-high school science education in the Province of

Saskatchewan. One may even build a visual map of the curriculum ecology of

the Province utilising AIS or other criteria, drawing contours (if they

emerge) on the basis of iso-implements (cf. isobars or iso-therms).

It has been possible to construct profiles of variables where the

curriculum has and has not been implemented; it is anticipated that these,

and the AIS in general, may be utilised as a backdrop and stimulant for

local evaluation, curriculum improvement, and development.
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SUT':ARY, DISC!'SSION AND CONCLUSIONS

Current models in the field of curriculum evaluation have tended

towards the ideal situation in terms of one or more of the following: the

objectives of the evaluation; perscnnel available to conduct the evaluation;

the scope of the evaluation; and the resources available.

While these conceptually and practically desirable constructs may

act as useful inputs prior to curriculum development and innovation, for

providing a sound and comprehensive evaluation model in school systems which

have the requisite resources and personnel, there exist many ongoing innova-

tive efforts which require directional decision-making on the bais of some

sort of evaluation, for which these models offer very little pragmatic help.

Key factors which characterise these curricular innovations, whether

by default or deliberate design, are:

i) Little assistance with implementation

ii) Little control of implementations

iii) Little monitoring or supervision of curricula in operation

iv) Haphazard post-implementation modification and development

These factors can and have resulted in rather mottled ecological

pictures\throughout a large area, province, or state, with regard to varieties

and degrees of implementation. This presents the evaluator with a difficult

task when existing models of evaluation and desirable research strategies are

considered. This is usually compounded (especially latterly) by lack of

funds and the like, which bar controlled longitudinal studies of sufficient

classrooms or sufficient in-depth examination of a cross-section of classrooms.

The study from which the substance of this paper was drawn involved

an extensive cuericulum evaluation project characterised by many of the above

factors. Six 11,:nd-ced acid Hity to A, report oa factcla pertainin to en

I



-23-

innovative inquiry oriented Junior High School Science Curriculum, while 43

classrooms and 1165 students were observed and tested in an in depth study

of the curriculum ill opertion and student outcomes on cognitive, perception,

attitude, and interest measures.

The objective of the paper was to describe the conception, operation-

alisation, validation, and role of an Arbitrary Implementation Scale in an

ex post facto curriculum evaluation model which facilitated the assessment of

factors related to this curriculum and situation. It was concluded chat tn
use of an implementation scale can enhance an evaluative study. This has/

been underlined by Charters and Jones (1973), subsequent to the conclusion

of this study, who say that while it is becoming standard practice to utilise

considerable resources for conducting evaluation of student outcomes for

"experimental" and "control" schools or classrooms, it "is not the standard.

practice in evaluation studies to describe, let alone measure, how the program

in "experimental" and "control" situations actually differ from one another -

or even certify that they do!" Accordingly, they specify four levels of

reality that may exist: firstly, Institutional Commitment, that is the formal

announcement or introduction of the "innovation" by the administration;

secondly, the SLructurai Context level, which includes the changes in formal

arrangements and physical conditions (e.g. making the necessary equipment and

facilities available); Role Performance, the third level of implementation,

involves the actual necessary behavioral changes in teachers; while the fourth

level, Learning Activities, involves the intended classroom transactions,

which, hopefully, will enable tudeuts to reach the intended learning outcc7cF1

ef the ,H,L-ik.uiu

This evaluative study assumed that Level I had been attained by the

formal imnounc...nt of the Provincial D 1-,,,.rtont. of Tclue:ltion (1968), hut, of
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course chis does not necessarily mean any significant change in classroom

transactions! The scale, therefore, included elements of Structural Context,

Role Performance, and Learning Activities. Some items which could fall under

these categories were included in data collection but excluded from the

actual AIS scale so that the process of implementation could be examined

during data analysis. In essence, then, the AIS attempted to quantify on

a continuous scale, as opposed to the four level approach of Charters and

Jones, the degree of implementation of an innovation within individual class-

rooms on a Province-wide basis.

The results of this attempt to develop and utilise a valid AIS, which

minimises the possibility of what Charters and Jones call "appraising a

non-event",are encouraging.

Undoubtedly, this initial effort in the utilisation of an AIS has not

exhausted all of its potential uses, nor, indeed displayed exemplary devel-

opment and validation procedures. Further research is needed within the

realm of implementation of innovations to assist in identifying items for

less crude AIS scales.

While it is realised that efforts must be made to provide inbuilt

evaluation procedures at the outset of curriculum development and innovation,

it is hoped that perhaps the procedure used in this study might provide a

basis for other pragmatic assessments of curricula operating in similar

situations of uncoordinated change, whether as the result of poorly coordinated

central initiative or widespread grass-roots initiatives.
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ITEMS OSLO IN Till.. I1PLE1.11;NTATION SCALE

1. -N; science the subject you feel most capable of teaching? Yes Li Nop

2. Did you have the opportunity to attend in-service session(s) on Division III
Science? (Special workshop, institute, convention) N.B. Do not include
University credit clnses. Yes Li No0

3. 11 'yes', how many?

Estimte the anouni of cial time devoted to each of the following types of
activities during the course of a year. (Note: Times do noL need to add up
to 100%.)

71 and
07, 1-lo 11-20% 21-30% 31-40% 41-50% 5) --60% b1-70% more

4. (a) Lecturing
dud demonstrating 0 0 Li 0 LI El

5. (h) Studcrit:- con-

duct ing

Li El 17) Li 0 CI 0 0 0

Indicate the emph...:sis you give the following il)ethods of evaluation in arrivins
at a final mark in Division I ii Sciences. (Percentages do not need to add up
to 100Z.) 71 and

0% 1-10% 11-2ez 21-307. 31-40% 41-50% 51-60% 61-7K more
6. Studat lab and

project work. LI LI El El 0 0 0 0
7. Formal exam-

inations 0 ID 0 0 0 0 0 0 0
8 Indicate your level of agreement With the philosophy of Division Ill Science.

1. 2 3 4 5

Becine of v::rioiu; factors (such as pre-service and in-serviro education,
faciHties, etc.) I feel that for the grades 1 teach my levLls of competence
iu the 1:ollowing z-ipects of the DiVi:,ien Llit Science ProgrLit,i are as follos.

Low

9. Understanding the Division 111 Sctencr
philosophy :md objectives 1 2 3

10. 1

11. Knowledge of materials and egulpvat requIred I

12. Ability to te:11 the pr9gram 1 2 3 ft

High

5
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Rite' the ieliowilu'!, in levp,-, of Cloir u....;efulue:-.,s in helping you to implement the

Divi:fiou I :
Not A Great_

at al 1 Somewhat Den 1

13. Good f;pacc facil i ties 1 2 3 4 5

14. Admit:I:ILI-at:Ave support- 1 2 3 4 5

15. rwlief in the philo:.:e;.hy of the program 1 2 3 4 5

Rate the following fActc,rs in tern'; of how much they have hindered successful
if-01,fm..!Ifon of 1)1 vi5.ion I Science for the grade(s) you teach.

Nut

at all
A

_
Great_

S or.icwli:i t: 1.k. a 1........_

i 6 . 1.a( 1.. cri equipmeLt 1 2 3 4 5

1 7 . lu:nle:tuate reference and library rc (111YLCS. 1 2 3 4

18. inanote pre-scrvice cdocntion 1 2 3 4 5

19. Poor :'pace facilities 1 2 3 4

20. Adminitrat.ive cen:-;traiut 1 2 3 4

21. Adv.21-:,-- til,..kit re-fetioP . 1 2 3 4 5

22. Lack of school ie .;upcn'-t 1 2 3 4 5

23. I_ nett of belief in philollhy of profa,. . 1 2 3 4 5

(o Y' your Opinion en she ''ellowing stat+.'mei.te with reference to tile Division 1.11

Science Pl.ogiznii for t rades 7, 8, and. 9.

StronCy
D s e Undecided

Si run
.&?

Aut.°.

24. The approach used in the Division III
Scieuee Programs for grades 7, 8, and 9 is
much the same as traditional science
teaching 1 2 3 4 5

25. A ti, Cher In each grade should stay very
close to the caiI,ject matter for that

grarfi- 1 2 3 4 5

.. One mLjor cmphasii-i in the program is to
use mafirlr idea in relating differ(nt
parts of ac coutT.f,. 1 2 3 4 5

27. The evaluaLion of 4t.tideuts mfmit be bin;ed

largely on cognitive outcome; 1 2 3 4 5

28. Gene,-;.illy, the Division 111 Science Program
hat; had 1ittle effect in changing my

1 2 3 4 5
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The Curriculum
_ .

The general aspects of the program were to include the following

characteristics:

1. The program should have a unitary flavour for the three grades

and provide a three-year cycle. It was hoped that the grade 9 year would

provide a capping effect upon the previous two years and that a student

would touch upon the main content areas of life, earth and space or physical

science during his grade 7, 8 and 9 school. career.

2. The program should be built around concutual and behavioral

schemes in science. Recent thinking in science education at that time seemed

to suggest that a more fruitful way of organizing curricula was to utilize

major ideas in science rather than subject matter content. In addition, cer-

tain behavioral themes were identified which would serve to give coherence

to student experience. These themes were to provide an overall structure to

which the three content areas would contribute. Specific concepts within

each subject area were identified for possible study at the three grade levels.

3. The science program should emphasize student involvement with

materiaJs and the investigations should _provide for an inquiry approach to

learning. The implications of this facet of the program were that equipment

and materials should be available. It was noted that the inquiry and inves-

tigation approach would require a major change in role for many teachers.

Following a discussion of the research proposal with original and

current members of the Provincial Science Committee that developed the cur-

ottenCed cl
the o'bj(,

2

1
Alternate approaches to grade 9 science were permitted (Space Science or.
Introductory Physical Science) as both were consistent with the philosophy
of the junior high suhrol 71roam and a nnrTher of teachers had
prefered 111S during curricolt!rn dLvolopcnt.

2
The "clarification of objecLives" detailed here is properly part of the
evaluation model and research procedures discussed later, but is appropriate
for inclusion here.
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I. To develop in the stud. pit an appreciation for, and an interest:

in science.

2. Fo challenge the student to think and reason through scientific

study.

3. To foster a spirit of inquiry.

4. To develop an understanding and appreciation of the methods by

which scientists discover new knowledge.

5. To develop a deeper insight into the interrelationships that

exist in science.

6. To develop and broaden the student's understanding of the big

ideas of science.

7. To help the student acqcire some of the skills and processes

of science.

It was believed that those objectives could be achieved only in

classrooms meeting certain minimum requirements. These included:

1. Adequate facilities and the addition of science equipment where

needed.

2. The addition of new resource books and teaching materials.

3. A change from traditional classroom transactions. The teacher's

role was to stimulate and challenge the student to think and to provide an

atmosphere of freedom of operation. He was to provide support for inquiry

and manipulation and investigation of materials, giving the student the

opportunity to pursue problems and exercise some auconomy in interpreting

results. Compared to the more traditional directive and expository role, a

teacher was intended to be open, non-directive and to act as a resource

person and guide to learning.

4. in-service education to conprA,md and

the programme.
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TABLE VI

MFAN:; 7,ND STANDARD DEVIATIONS

OF AJS

FOR ALL RESPONDENTS

ITEM MEAN STANDARD DEVIATION

1 1.48 0.50 603

2 1.50 0.50 585

3 2.26 1.41 606

4 3.93 1.56 601

5 4.04 1.76 556

6 3.97 1.57 567

7 3.82 2.05 530

8 3.50 0.92 536

9 3.27 1.08 599

10 3.71 0.92 603

11 3.43 1.02 604

12 3.39 0.87 599

13 2.67 1.24 571

14 2.92 1.28 584

15 3.53 1.00 567

16 3.03 1.25 587

17 2.97 1.22 590

18 2.97 1.22 572

19 3.00 1-30 580

70 1.76 0.97 569

21 2.08 1.02 583

Continucd...
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Continued

22 1.90 1.02 563

23 1.96 1.00 569

24 2.01 0.96 585

25 2.22 1.16 590

26 3.77 1.01 578

27 2.95 1.01 568

28 2.46 1.12 568
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TABLE .VII

MEAN AND STANDARD DEVIATIONS OF AIS ITEMS

FOR TOP AND r.oTion SCORING HALVES OF RESPONDENTS

ITEM TOP BOTTOM
MEAN S.D N MEAN S.D

1 1.26 0.44 292 1.70 0.46 293

2 1.29 0.46 305 1.71 0.45 301

3 2.39 1.47 211 1.93 1.20 83

4 3.45 1.62 303 4.42 1.67 298

5 4.78 1.78 290 3.24 1.33 266

6 4.52 1.64 303 3.34 1.22 264

7 3.15 1.77 275 4.53 2.09 255

8 3.82 0.79 280 3.15 0.92 256

9 3.75 0.90 303 2.78 1.02 296

10 3.99 0.83 305 3.42 0.93 298

11 3.8? 0.86 305 2.99 0.99 299

12 3.71 0.78 302 3.07 0.85 297

13 3.19 1.17 288 2.14 1.08 283

14 3.35 1.21 298 2.48 1.20 286

15 3.93 0.90 292 3.12 0.93 275

16 2.59 1.21 296 3.47 1.13 291

17 2.62 1.19 297 3.33 1.15 293

18 2.43 1.16 286 3.50 1.04 286

19 2.60 1.28 290 3.4]. 1.20 290

20 1.56 0.87 289 1.95 1.03 280

Continued
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Cont ,d

21 1.78 0.83 292 2.38 1.10 291

22 1.66 - 0.92 283 2.14 1.05 280

23 1.58 0.85 286 2.35 1.00 283

24 1.65 0.82 294 2.37 0.99 291

25 2.06 1.09 299 2.38 1.21 291

26 3.87 1.00 290 3.67 1.02 288

27 2.79 1.07 286 3.12 0.93 282

28 2.10 1.08 286 2.84 1.03 282
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TA1;E VIII

ATS ITEMS AND TOTAL AlS SCOPES

ITEM CORRELATION

1. Is science the subject you feel most capable
of eaghing -.50

2. Opportunity to attend in-service sessions? -.47

3. How many? .22

4. Estimate time spent lecturing and demonstrating .37

5. Estimate time spent when studehts were conducting
investigations .56

6. now much does student lab 4nd project work feature
in final evaluation .43

7. How much does formal examination and project work
feature in final evaluation -.43

8. Level of agreement with philosophy of curriculum .47

9. Understanding of philosophy and objectives .56

10. Knowledge of content .42

11. Knowledge of materials and equipment required .52

12. Ability to teach program .47

Ratings of useful-,ss in implementation:

13. Good space facilities .51

14. Administratixe support .42

15. Belief in philophy of program .51

Ratings of hindl7ance in implcm,..nttion:

16. Lack of equipment -.46

17 Inadequate reference and library, resources -.38

18. 1 i;L ry re :ucasion -.55

Continued



- 38 -

Cf,:a_int,

19. Poor pnck facilities

20. Administrative constraints

21. Adverse student reaction

22. Lack of school board support

23. Lack of hclicf in philosophy of program

Opinions:

24. New program sah:e as traditional piol;rnin?

2. Teacher shoulJ ,tick clos,-,1v to biect matt

26. Najor cHiphasif-; is to uso ideas?

-.39

-.26

-.38

-.27

--.47

-.43

-.14

27. Evaluation haGed larglv on cognctk,o outcumos? -.19

28. No pror,ram has had lit tic f!ffect -in changin
mv teachin -.35


