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" Differences Among Factors.

. - . . 4 ) ) ’ “ - 2 . -
AU ) . Assqpiatedal;th Achievement Groups Within . .
 and Between ISCS Levels I, II § III . :
. :. E < " $~, . ' . t ) i\ .
Introductlon. " '

-

= ;

TH“inxermedrate Sc1ence'Curr1culum Study (ISCS) has not only __

~

_ P
-

become one’ of the most w1de1y 1mp1emented NSF currlcula, but also has

e :
7 catalyzed numerous research studies. < "The expressed purpose of the\,

- ~ Y.

- 2 Intermedlate Sc1ence Currlculum Study (ISCS) project from its begln-
ning was the structurlng of 1nd1v1dual1zed self-paced act1V1ty center-

ed sequentlal set of materlals for the 1ntermed1a¢e grades" (Darrow

1

- ' 1972, p- 38). 1In this currlcuhnn which is descr1bed in detail elseWhere
(Burkham, 1970; 1974), Levels I, II and.III_generally correspond to, \
__gradesf7:-8 and 9. Emphasis in the first two levels-isfupoh.energy_end ag

matter respectivéely im a concéptual séhse while scientific processes . °
! - : 2 At
< . - . N . ' . . .
from measurement to model~bui1ding‘are developed. Level III modules
. Ji . . :
1nc1ude toplcs from phy51cal and b1010g1ca1 sc1ences. . B
~ %

N © - The research reported herein examanes attrlbute-treatment 1nterac-J N
- tions at all 1evels of ISCS. Understdnalng the Lnterrelatlonshlps be- R
A . ¢ {«’ .
. theepnlnStructlonal approach and student attrlbutes 1s a prereQulslte ;:5

to, prescrlptlve 1nstruct10n (Toblas, 1976 Webster And Mendro, 1974)

‘: ) J‘i@’jw - V. E [N
: ,wfewed ‘“in thls,l;ght; the present- research 1s-subsumed by a more

' .- - ., - PR -~ ;
extensive inqqify. One which agplres to develop a practical approach -

. to predicting students' achievement: ' Of principle interest to the

‘k present.investigations are factors associated with top and'bottom _/) :
> . L e .

achievement groups. Data.on a set-of factors 1nc1ud1ng apt1tude;-~ :

-
.. — " . N
- ’ B ’ »

N
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predactor¢of performance on Level II (McDuffle, 1977) Examlnatron of

"LeWels\II and III is'a direct extension o%;the ear11er effort. Analysrs

_ISCS. Two sets of questlons were addressed

"tradictions to thls generallzatlon. s When compared to New York State.

“Sc1ence Syllabus no 51gn1f1cant d1fferences were detected on nnder—‘- .

S | ‘; o -4 S

attltude,lknowledge, and skills were i\\13;.';:'zed usiﬁg stepzw1se dlscrlm-i '

1nantaanalyses PreV1ou§/research demonstrated 51gn1f1cant dlfferences

between achlevement groups in ISCS Level I (McDuffle and Beehler) Yet, .o

a dlscrlmlnant functlon based 1 upon thls dfta proved to be a dlsapp01nt1ng

J

l

of the factors assoc1ated qi:h hlgh or low achievers bétween levels S

N > - ¢ . #

-

should pr0V1de an 1ndex of the stab111ty of dlscrlmlnating factors: W1th1n L

- . .
1. Are there 51gnrflcant differences between achleveggnt groups

\\

 within Levels~1*f11 and 168 S 2NN T . B

.

2. Do the factors associated Wlth achlevement groups vary'from o
level to level? . \ _ ' - CT oo
Background: o ' S . P

- 4 v 4

e - T -~

After an extenssge 11terature rev1ew, (Walker and Schaffarzlck

4

1974) concluded that" differences of the outcomes assoc1ated with NSF

»

programs and,tradltlonal approaches were better reflectors of the measur-

'1ng devices usked-than 1nstruct10na1 strategles. ISCS prOV1des few;con—

]

.

standlng science, cr1t1cal thlnklng and student attitudes (Hefferman,

A}

-
1]

51973). A semester long, F{ r1da.$tudy found,1n51gn1f1cant correlatlons

- Eh ’
-

between 1nstrﬁét10na1.appro%¥h and achlevement self-concept, and atti- 5&

- *e

N :
tude towards sc1ence (Martrnez—Perez, 1973)‘ Ana1y51s of covarlance

fa11ed to detect 51gn1f1cant d1fferences 1n 1nqu1ry sk1115 deVeloped
S
by seVenth_graders in ISCS and non—ISCS studies‘(Stalllngs,and Snyder,

o
L e X .
hd - . - A . » .

2
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1977). M1n1mum differences "in’ achievement of facts and concepts,
critical thlnj;;g, and subJect preference weTe observed by.James (1972),
B - Y-"

A '
A . -but the study @id indicate superlor understandlng of the,aims and methods

kS LN -
a \

- of science were related to ISCS.

3 _ LN . '
T ‘Studies contrasting ISCS subgroups have proven somewhat more fruit-

~
¢

?*Q\g , ful,:particnlarly as a guide.to selecting variables associated with

P ac: _vement level. Interrelationships between aptitude and achievement

in Level I (McDuffie & Beebler) as was -rate of ﬁrogress (Gabel and
. ‘/ ’ , ¢ . .
Herron, 1977) Other areas of contrast-includes seIf-di;ectedness

~

GHcCurdy, l&%ﬁg and workstyle (McDuffle, 1977); although prior knowledge
. of behavrvréf%bbjectlves mlght reduce such dlstlnctlons (Jonnson and
,;Sherman, 1975). Understandlng of SC1ence is another n-zhly dlscrlmlna-
{ting factor. High achievers have significantly better understanding!off

the empirical and changeable nature of science thlan do-their counter¥

parts (Lashier and‘Nleft 1975) . A posltlve relatlonshlp between read-

y -

1ng skllls and success in ISCS has been broadly‘noted (ISCS Newsletter,
- N . . \’_

1970; Zomn, 1971; Allen, 1974).. - ) RV A
. Procedure: =~ . . - S ,
., A cross- sectlonal sample-of Level I (n 372), Level iI (n= 290) and

Level III (n-379) served as' the data source. Students were enrolled in
on& of two junior high schools wlth the\suburban‘Phlladelphla school

T .district. The system, wh1ch had 1mplemented ISCS several years prior T

R ©

- -

to.tE? anestlgatlon, incltdes a maddle to upper-mlddle class, college -
oriented population. Information was obtained on eleven variables as

i . rsymmariied in Table I. 'Excepting workstyle and achievement the'neans‘y

.. . . . - _ e
of measuring the studies- factors are commonly found in school district

N . -t . " y
o T . Jf o

cn
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. ~ o Factor. J ) . MOde of Measuremerrxt ] Iﬁlléi_?{bééj)_ty,
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' Achigvgﬁz’gnt- ’

Woﬁ“‘tyle

) o Atirtude Toward “
- .. ‘Science: :

' Emotional .
Intellectual- "
- o Aptitude-

»>  Verbal _
"+ Quantitative

Science ©
“.Bas:.c Concepts
Computation

Reading - -

3

Sex . v

' &

Skills and Knowledge N
' - Progress . : . g
_.‘_,&"'— o S o

| Standardized Test developed by

) \ - Rose 'Iree-Med:.a School Dlstr:.ct

. Teacher Bat:.ng y

Scientific Attitude Inventory

" Scholastic ‘Aptitude Test (SCAT)

<A

Seq_uentlal Test of Educatlonal
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Self-Analysis
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"'to m1n1mlze Wllk's Lambda (Tatsuoka 1971) Membershlp among the h1gh

N N

|

- et A . -

&

1 : 3 \ 4
retords, or are easily administered. SCAT and STEP ‘tests are used na-

~
H

tionwide and have‘well established content validity (Anastasi,.1976).

- . - . . '
Scientific attitude inventory, an instrument commonly rgferred to in
.. i ,“ . - . .

. . . " . ’ .' . - 4
the literature, was valldated during its generation (Moore and Sutman,

1970) The developm&nt and valldatlon of the forty item, multlple

"

,ch01ce achlevembnt 1nd1ces as well as the ratlng system for workstyle

are. out11ned elsewhere -McDuffie and Beehler) ~

o

Statlstlcal Analysis and ResultS'

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

-

able. Achievement groups were contraSted with their counterparts within.

‘and between levels using d15cr1m1nate ana1y51s (Nle, et. al., 1975).
J

The step wise approaph employed adds predlctors in order of thelr ab111ty

.':‘

adhleVers requlred a t-score of 57 or better. A score less ‘than 44 led

«

to 1nc1u51on among the low achievers.

Results, summarlzed in Table 2, show 51gn1f1cantiﬂ1fferences (CES 01)

_between hlgh\and low achlevers at ‘each ISCS level. The role of workstyle

E

and attltude toward sc1ence found at Level I conflrms ear11er results

¢

" Workstyle is, the prime,dispriminﬂtor throughout the program. While stu-

“dents’ ability to perform within the instructional format should have a

Sy e

‘relationship with achievement, teacher ratings might maénify the associa-

-

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

sion, is(a‘delimiting factor et all levels. Quantitative ability plays-
. . Ny ' : - :
minor role at Level I, but has a-greater bearing upon achievement later
. n = S e = .
in the program. Reading's minimal role contradicts the general impression
. - . } '__( » ' » R

- ' . q . psoas
of the literature, but confimms the author's ‘earlier findings. Apparently

T



.

6 . .
V] \‘3’ . N -
Table 2
Factors Discriminating Between Achievemént~Groups*,'
Within Each Level
19
‘ N . )
s N \
- ) . \p TO ‘ NILK'S
¢ VARIABLE ENTER ( LAMBDA
°> - ) . LN
Workstyle - 86.9 _ .68
. Emotional Attitude . ’ .
Level I . ~ Toward Science . ' 4.3 .67
Intellectual Attitude - o ‘
n =372 Toward Science " . ° . 1.9 .66
? ’ . s Nd
' % Correctl& Clagsified 74.5
- - R S
¢ .
_ Workstyle” | 46.8 .76
SCAT Quant® 7.4 .72
Basic Coricepts .20.1 ‘/ - .64
Level II - Emotional Attitude 1.6 .63 "y
- . Toward Science . '
n = 290 , Reading \ 1.2 .62
Computation / 1.1 .62
74 Correctly Classified 78.7
. & 3
. Workstyle 78.4 71
. ‘ SCAT Quant . -6.6 .69 °
Level III *Emotional Attitude . 1.8 .68
. Toward Science
“'n =379 Sex A 2.7 .67
% Correctly Classified 79.3.
' *
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’ .

the general reading level of the present po?ulatiéﬁ surpasses program-
IS - : . D \ ’

atic requirements. The. dbility of the discriminant functions to classify

-~

individuals was testéd by contrasting predictions. with actual group mem- -
: ’ “

bership on each 1evé1,- As Table 2 indicates. 75 to 80% of the high and .
low achievers were properly assigred. . . -
) ssigred. . -

" " .. The sectond aspect of the analysis involved contrasts-of achievement

ks

groups between ‘levels. Table 3 Summarizes the findings for the‘;gw

»

. , s : <
achievement groups. No factor discriminatessignificantly between low

g

fgroup at Levels I and II. Reading is-a signifiqgnt point of comtrast

~ ~ ¢

from ‘Level II to III.

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

T
;

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

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

“and other skills.increase 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 aéﬁiev¢ment groups, Table 4, are both more com-
p¥ex and moré'statigpiéglly significant; When.éll three grad%s are con-
sidered, studepté with better mathematical and reading skills and apti-
tudes tgnd to be highgg achievefs. GféaterJdiﬁ*erences were found between

the top groups at Levels I and II than fhoSert Levels I and III. Compu- _
. A » Ve N\

tational skills and mathematical ability are among the significant factors.
. * . ~ . N . . ]
Reading and workstyle demonstrate the greatest differences in proceeding

o -
7 (S N
: .

from the second tothe third year.

L N%
N

o



Table 3 | e

4
Summa®y of Discriminatimg Factors

. Pl
- Between Low Achievers '
o . . ° . ‘\ . . v “
. Levels’ Variables - F To Wilk's '
Contrasted . Entered - Enter Lambda
- . (] . " - ) -
I-11 Intellectual Attitude - 3.5 .98
- Towayd Science - ¥
~——— > . . .
II-1III ' ' Reading ©  43.3 - .82
Basic Concepfg ‘ 39.1 .80
. . Computation _ ’ 3.8 - BN .78
P < .. SCAT Quant 2.8 .76
’I'III ‘ SCAT Verbal . 2.3, .75
- ' Emotional Attitude 1.5 ° .74
~ Toward Science . T )
‘Intellectual Attitude 1.4 .74

Toward Science

., @&Z.01)

7 *

~ not significant at 4 £0.05

ey

-4




M . Table 4

Summary of Significant Discriminating Factors
Between High Achievers

F]

- .\ - i

. - /
Levels - Variables F To .. Wilk's
\Contrasted , Entered ' Enter Lambda

_ _ L

Computation 4.3 T .97

o Basic Concepts 33.8 .80

I-11 _ SCAT Quant . 24.6 .69

SCAT Total 14.9 .63

Sex : - 1.5 .62

i ~

Reading. 24.1 .85

, Workstyle : 3.3 .83

Intellectual Attitude 1.1 .83

II-I1I Toward Science

- Computation , 1.0 , .82

Basic Concepts 2.7 .80

SCAT Total 1.9 .79

g _ Reading - . 14.7 - .88
S Computation . 6.1 .84 -

I-1I1 Basic Concepts 27.3 i .67

SCAT-Quant 13.0 . . .68

. Workstyle 2.9 ' .5

SCAT Verbal 2.1 .57

o ;
<% ’ 3
@< .01




“tude scores

10 ' ' )

Summary and Conclusion:
Contrasts within and between achievement groups is presented in the
. . . N B
bodyhof the report. A populaton of approximately 1000 ISCS students were

the data base. Statistfcal 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 achievers; this, reconfi}ming the truism that in-

4 -

tqrested_siudents perform better than uninterested ones. More impor-
tantly it suggests the need for planned, md;ivated activities at all .
levels of ISCS instruction. -

\ CQmpariéoﬁ of-ldw achievement groups between Levels T 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 Egmputat%éhal gﬁills an& mathematical aptitude in proceeding
from Level T to II. Reading, workstyle and intellectual attitude toward
science demonstrate signific;nt differences between the next~fwo levels.

As stﬁdents proceed through the program reading and mathematical

skills become increasingly important. Less able, enthusiasti¢ students

. . - \
. are able to achieve at higher levels during the fiE?t year, but attitude

is not.- sufficient to sustain this achievement level. .As the conceptual
demands of the material increases a paralleiing change in student ability
must occur. - Throughout the three years of the program the'averagé;apti—

~

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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