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Differences Among Factors-
r -

Associated-with Achievement Groups Within
-N

and Between ISCS'Levels I, II & III

Introduction:

Thi'lutermediate SciencePCurriculum 'Study (ISCS) has not only

v-\
become one'of the most widely implemented NSF curricula, bin also has

.catalyzed, numerous research studies. 1:"The expressed purpose of the
*

-

Intermediate. Science-Curriculum Study (ISCS) project from its begin-
.

ping was the,structuring of individualized, self-paced activity-Center-

ed, sequential set of material's for the intermediate grades" (Darrow,

1972, p. 38). In this curriculum which is described in detail elsewhere

(Burkham, 1970; 1974), Levels I, II generally correspond to

,

grades 7,-8 and 9. Emphasis in the first two levels is upon.emergy.an

matter respectivel-TIm a conceptual sense while scientific processes
. _ A

< e

fiom measurement to model-building are developed.. Level III modules
7., '

,..

.

,
.);'

''.

include topics from physical and biological sciences.
. . .

. *
.

The research repotted herein examines attribute-treatment interac=*,

tions at all levels of ISCS:
1,

Underilaing ;the interrelationships be-

: -..---

tUreep-intructiona1 approach and student attributes is a prere4uisite

t
/ , I

o

to prescriptive instruction (Tobiai, 1976; Webster and Mendro, 1974).

jihet Oiewed in this light;' the present research is subsumed by a more

extensive incmiry. One whitth ires to develop a practical approach

to predicting students' achievement: Of principle interest to the

`\ present investigations are faptors,asiociated with top and bottom

achievement gro ups. Data.on a etof factors including-aptitude,---
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attitude, Idiowledge, and sills were zed us stepwise discrim-.

t

inant,analyses. Previous),Tesearch.demonstrated significant differences

between achievement groups in ISCS Level I (McDuffie. and Beehler). Yet,

I .

a disCriminant function baied upon this data proved.to be a disappointing

prediCtordafperformankt on Level II"(McDuffie, 1977)., Examination of

LeVelg-.1I-and III is'a direct extension oithe earlier effort. .Analysis

. -
of the factors associated dth high or low achievers between levels

r

should-provide an index of the stability of discriminating factors-within

/

ISCS. Two sets of questions were addressed:
r
. ..=

1. Are there significant differences between achievemet groups
. , .

within Levelsl;II and III?

"2. Do the factors associated with achievement groups vary from
r.

1 .1

level to level?

Background: . f

After an extensisie literature review, (Walker and Schaffarzick,

1974) concluded that'afferences of the outcomes associated with NSF
.

. .
. . . . . ,--

programs and traditional approaches were better reflectors of the measvr-

ing devices uSed-than instructional strategies. ISCS provides fewcon=',
e

tradictions to this-generalization. 4When compared to New York State.

.

Science Syllabus, no significant-differences were detected on under-

standing science, critical thipking and student attitudes (Hefferman,
_

..c.

.1973). A semester long, F3 rids found.insignificani correlations
3%;

between instrffctional .appro ch and achieveient, Self-concept, and atti-
s

.k
tude towards science (Martinez -Perez, J973). Analysts of. covariance

failed to detect significant differences in inquiry'skills developed

se. ,

by seventh graders in ISCS and non-ISCS studies (Stallings and Snyder,

.

1.
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1977). Minimum differences'inchievement of facts and concepts,

. critical thinking, and subject preference were observed by. James (1972),

"but the study id indicate superior understanding of the1aims and methods

of science were related to ISCS.

Studies contrasting ISCS subgroups have proven somewhat more fruit-
,

ful, 'particularly as i guide to selecting variables associated with

_vement level. Interrelationships between aptitude and achievement

in LeVel I ( McDuffie & Beehler) as was-rate of progress (Gabel and

Herron, 1977). Other areas of contrast includes self- di ;ectedness

(McCurdy, 1 and workstyle

of behavi6r
1

bbjectives might

(McDuffie, 1977); although, prior - knowledge

reduce such distinctions (Johnson and

tSherman, 1975). Understanding of science is another --,7hly discrimina-

ting factor. High achieveri have significantly better understandingof

the empirical and changeable nature of science than do-their counter-

parts (Lashier and .Nieft, 1975).1/4.-A positive relationship between read-

. ti

ing skills and success in ISCS has been broadly-noted (ISCS Newsletter,

1970; Zorn, 1971; Allen,. 19741

Procedure':
1 .

4

A cross-sectional sample-of Level I (n=37I), Level II (n=290) and

Level in (n =379) served as the'data sodrce. Students were enrolled in

one of two junior high schools with the(,suburban'Philadelphia school i,e,

district. The system, whiCh had implemented ISCS several years prior

investigation, inclddes a middle to upper-middle class, college

oriented population. Information was obtained on eleven variables as

summarized in Table I. Excepting workstyle and achievement the means.,

:of measuring the studies-factors are commonly found in school distric-e.

V
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'Table 1 ,

-

Personal Factorsand the Method of Measureient..--

, Factor.-
.1%

,
Mode of Measurenent,

Reliability
(K -R 20)

Achievement-

Attitude Toward
Science-

Emotional
Intellectual

Aptitude-

Verbal
Quantitative

Skills and Knowledge
Science
'Basic Concepts

Comput4tion
Beading

t
Sex

`;

.

Standardized Test developed by A'
Bose Tree-Media School District'

Teachei* Bating

Scientific Attitude Inventory

b.82

0.95

0.93

0.92
0.90

0.82
0.80
o.8T
0.88

A

T..'

.

4.

Scholastic 'Aptitude Test (SCAT

Sequential Test of Educational
Progress

.

Self-Analysis
,

a'
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Warkstyle is/the prime. discriminator throughout the program. While stu-

\
1

, :dents' ability to perform within the instructional format should have a
:'J. -

-

records, or are easily administered. SCAT and STEP 'tests are used na-

11

tionwide and havewell established content validity (Anastasi,_1976).

vt.

Scientific attitude inventory, an instrument commonly referred to in

the literature, was validated during its generatibn (Moore and Sutman,

1970). The developAnt and validation of the forty-item, multiple

4hoice ichieveient indices.as well is the rating system for workstyle,

are. outlined elsewhere-(McDuffie and Beehler):

Statistical Analysis and Results:

5

Throughout the study, achieVement was treated as a dependent vari-

able. Achievement groups were contrasted with their counterparts within.

and between levels using discriminate analysis (Nie, et. al., 1975).
4

The step -wise approach employed adds predictors in order of their ability

'to minimize Wilk's Lambda Tratsuoka, 1971). Membership among the high

.

achievers required'a t-score of 57 or better. A score less than 44 led

to inclusion among the low achievers.

Results, summarized in Table 2, show significant:,differences (4<_ .01)

between highand low achievers at

and attitude toward science found

each ISCS level. The role of workstyle

at Level I confirms earlier results.

relationship with achievement, teacher ratingi might magnify the associa-

tion. Student attitude toward science, particularly the affective dimen-

sion, isc-edelimiting factor at all levels; Quantitative ability
-

minor role at Level I, but has a greater bearing upon achievement later

in the program. Readingisminimal role contradicts the general impression

of the literature, but confirms the author's earlier findings. Apparently
%

7
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Table .2 4

*
Factors Discriminating Between Achievement-Groups t

Within Each Level

-

VARIABLE

F TO.

ENTER
WILK'S
LAMBDA

. -../-
f

Workstyle 86.9 .68

Emotional Attitude .
. .

Level I Toward-Science. 4.3 .67

Intellectual Attitude

n = 372 Toward Science ..' 1.9 .66'
1 .i,

Correctly Claisified 74.S

1'

Workstyle7 46.8

SCAT Quant 4 7.4 .72

Basic Concepts .20.1 .64

Level II

n = 290 .t6#

Emotional Attitude
.Toward Science

, Reading

1.6

1.2

.63

.62

Computation .1.1 .62

% Correctly Classified 7.8.7

Workstyle .7178.4

SCAT Quant -6.6 .69 -

Level III "Emotional Attitude 1.8 .68 ;
Toward Science

= 379 Sex 2.7 .67

% Correctly Classified 79.3.

01) S

.
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the general reading level of the present population surpasses program-
.)

atic requirements. The ability of the digcriminant functions to classify

individuals was tested by contrasting predictions. with actual group mem-
, -4

bership on each level. As Table 2 indicates.75 to 80% of the high and

low achievers were properly assi ed.
. 4

. The second aspect of the analysis invglved contragtsof achievement

f
groups between 'levelg. Table 3 summarizes the findings for the ;ow

c

achievement groups. No factor discriminates significantly between low

'group at Levels I and II. Reading is. a significant point of'contrast

from Level It to III.

When-trends are examined throughout all three levels, results become

more noteworthy. Aptitude and skills play more significant parts. Aver-

age scores in mathematical and verbal ability as well as in computational.

and othei skillsdincrease from the first through the third year. While a

slight decrease was observable in emotional attitude toward science, the

intellectual component actually increased during the program.

Comparisons of high achievement groups, Table 4, are both more com-

piex and more statistically significant. When all three grades are con-
.,

sidered, students with better mathematical and reading skills and apti-
.

tudes tend to be higher achievers. Givater differences were found between

the top groups at Levels I and II than those\at Leyels II and III. Compu-_

tational skills and mathematical ability are among the significant factors.

Reading and workstyle demonstrate the greatest differences in proceeding
v,
-

from the second to 'the third year.

-9
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Table 3

Summafy of Discriminating Factors

Between Low Achievers

Levels' Variables
Contrasted Entered

F To
Eriter

Wilk's
Lambda

**
Intellectual Attitude 3.5 .98

Towa;d Science

Reading 43.3 .82

Basic Conceptis 39.1 .80

Computation 3.8 .78

SCAT Quant 2.8 .76

SCAT Verbal 2.3 .75

Emotional Attitude 1.5 .74

Toward Science _

Intellectual Attitude 1.4 .74

Toward Science

*
. 0 1)

**
not significant 'at d .0.05

1C,



Table 4

Summary of Significant Discriminating Factors

Between High Achievers

Levels
Contrasted

Variables
Entered

F To

Enter

Wilk's
Lambda

Computation 4.3 .97
Basic Concepts 33.8 .80

SCAT Quant 24.6 .69

SCAT Total 14.9 .63

Sex 1.5 .62

Reading. 24.1 .85

Workstyle . 3.3 .83

Intellectual Attitude 1.1 .83

Toward Science
Computation 1.0 .82

Basic Concepts 2.7 .80

SCAT Total 1.9 .79

Reading ' 14.7 .88
14 Computation 6.1 .84

I-III
Basic Concepts 27.3 .67

SCAT-Quant 13.0 .68

Workstyle 2.9 .5'

SCAT Verbal 2.1 .57

().

A

(a
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Summary and Conclusion:

Contrasts within and between achievement groups is presented in the

body of the report. A populaton of approximately 1000 ISCS students were

the data base. Statistical analysis contrasted score'on eleven aptitude,

'attitude and skill factors within 'and between grade levels. Significant

differences were found between achievement groups at all levels. Work

style and emotional attitude toward science are sharp points of contrast

between high and low achieveiS; this, reconfirming the truism that in=

terested students perform better than uninterested ones. More impor-

tantly it suggests the need for planned, motivated activities at all

level.s of ISCS instruction.

Comparison oflow achievement groups between Levels I' and II, and

II and III indicate that reading is the-only factor which differs sig-

nificantly. Similar comparison with high achievers indicate an increased

need for cyputat n 1 Vci.Ils and mathematical aptitude in proceeding

from Level I to II. Reading, workstyle and intellectual attitude toward

science demonstrate significant differences between the next two levels.

As students proceed through the program reading and mathematical

skills become increasingly important. Less able, enthusiasti6 students

are able to achieve at higher levels during the first year, but attitude

is pot-sufficient to sustain this achievement level. As the conceptual

demands of the material increases a paralleling change in student ability

must occur. -Throughout the three years of the program the average`apti-

tude scores of the low achievers decreases while those of the high

achievers increases.

From the vantage point of predicting achievement, the variability

from grade to grade necessitates a rethinking of the procedure alluded

12
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td ,Postibly specific functions must be generates for each achievement

group before differential effects can provide, a viable basis for fore--

casting achievement level.

. )

_r
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