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A FACTOR ANALYT®¢ STUDY OF SELECTED TESTS OF

£

SPECIFIC COMPONENTS OF ACADEMIC LEARNING

ABSTRACT |,

PN
A factor analytlc study was deslgned to obtaln ev1dence related
to the factor structure of ; battery of 17 tests administered to 100
subigcts and to assz%s whetner or not the factor structures were
different for each f the three groups (Pmlmary, Intermediate,;anc
Advanced) . The Full Component Model was used to factor analyze tHe-
data. , Results indicated-that the groups éid not have similar factor
.structures and that the Wechsler InteZ‘Zigence S‘che for Children (WISC)
-could measure all the factors listed for all three groups w1th two

exceptiochs. Results further suggested that—scores on the WISC

should not be interpreted the same for all three groups.
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A FACTOR ANALYTIC STUDY OF SELECTED TESTS OF

!

SPECIFIC COMPONENTS OF" ACADEMIC uEARNING

-

Concern w1th academic achievement has 1led, educators to examine

the ways in which children learn. This concern has been directed
toward identification of factors associated w1th academic achieve-
ment, espeCially in the‘area of reading.‘ ‘Because of this concern-
\a multiple factor theory assoc1ated wtih achievement has been .
validated (Johnson, l9§7).
| The multiple factor theory related'tO'academic achievement
has led to the measurement of multiple behaViors which theoretic—‘
ally contribute to academic learning Many persons have' suggest-— ‘
ed that the increased emphaSis on testing behaviors assumed to
' measure specific components of learning has led to an acceptance
of instruments that have little empirical support ‘for their use
(Bryan, 1974). This lack of empirical eVidence has led to a de-
mand for factor analytic studies (Hartman & Hartman, 1973). - EQu--
cators, as yet, do not know if some_instruments measure the con-
'struct they purport to measure. Additionally, it is not known if
the construct measured is based on_one,or several entities."Lack
.. N )

of ‘informaticn also exists as to which behavior or behaviors many

tests are, in fact, assessing. .

3

Method
This study ‘obtained evidence related to a battery of l7 tests
previously used at the Child Study Clinic, UniverSity of Missouri-

Columbia, to assess behaviors associated with academic achievement.

R

The test battery ‘included: the Wechsler Intelligence Scale for Ghildren
(WISC), the ﬂ@pman Téeé'of Auditory Diserimination (flepman), the Detroit
4
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Test of Learning Aptitude (DTLA) , the ﬁegbody Picturz Vocabulary Test (PPVT),

. P , v
and. the Beery Develop nﬂntal Test of VzbuaZ—uotor IhtcgratLon (VMI). The
N )

.tests were assumed to measure,. to some degree, four areas: audi- °
1] . . .

tory disq;iminationt‘auditory and visual memory, visual-motor in-

tegration, and intelligence. °The case studies of 100 children were

 selected to use in the study. The 100 children were divided into

three groups cohsisting of a Primary Group (grades'l—B), an Inter-

mediate Group' (grades 4-6), and an Advanced Group (grades 7-10).

I'd
i 4

Procedure

-

~ Research Question One: What is the faetor structure for each.of

the following groups: Primary, Intermed-
iatey and Advanced?

The Full Qemﬁonent'Model (Gorsuch, 1974) was used 'to factor ‘

analyze the data in this study. This method can directly calcu-

' late'the factor from the variablee by applying Weights. By alter—

ing the welghts the same factor scores can produCE\all varlables

Accordlng to Gorsuch (1974, p; 18) "When one factors for all
N U :

components, he assumes the existence of a set of factor scores

which produce the original variable 'exactly';' An observed er- -

o

ror is a reflection of the inaccuracy of the model 1n that par—

. ticular sample Even in conSLdératI’n of sampling error, the

o

Full Component Model gives an excellent approximation of the ori-

: ginal variables. Truncated components are the usual form.of Full

. Component analysis. In using truncated components the smaller

. R . L N\
components are not analyzed.

. . . . ) }
In analyzing the components (factors) ". . <only elements of

S greater than an absolute value of .40 could be interpreted if

B » ) r
N 5
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the analysis was bascd on 100 individuals™ (G‘orsuchr 1974). 1In

4]

other words, the correlatlon between the test and the factor had_

. N ¥

" to be. greater than - .40 before it could be analyzed These“abso—

lute values greater- than .40 ‘'were also.referred to as factor load-
’ f
ings or factor value loadings.

THe Full Component Model uses characteristic roots and Vectors
analysis and, therefdre, it involves extens1ve calculatlons. . To
meet the needs of th1s study a eomputer program was used. A Sta-
tutwal Package DeveZ'oped for ‘the Social Sawnces (SPSS) was selected as
the best computer program avallable for comput1ng and analyzing
vthe raw data. Thc Package was developed by Nie, Bent, and Hull
(1970) - |

Analvs1s of the underlylng constructs (theoretlcal components)
began w1tﬂ the llstlng of the components ‘and a descr1pt10n of the
component aS»suggested by generally accepted authorities. Test
interpreta;ion used by authorities were as follows: | |

1. WISC: Classer and Zimmerman (1967). - '
2. VMI} Test Manual (Beery, 1967) |
3. DILA: Test Manual (Baker & Leland, 1967)
4f.>PPfT: Test Manual . (Dunn, 1959)
5. fest of A;ditory Discrimination: Test Manual (hepman.;iQSS)
Research Question Two: Aﬂe the factor struo*ures for the 'three
groups dszbrent from eatP'other9 f

Presently there is no.procedure available to examfne'need— B
level factor scores for two groups to determine if they ‘are sig¥
nificantly different from cach other. A method developed by

0
Veldman  (1967) will yleld a coeff1c1ent of factor congruence

I

which will measure the degree to which palrs-of'factors'are.sim—

" 6
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ilar to'.one another. ‘According to Muliak (1972), there is no ;ta¥ ’

N : . ' o . N . .
tistical test associated with this index. A common 'practice is to

LS '

R N ' -, L . .
- ~accept two factors as equivalent if the index of their factor sim-
T : ' : . . _
. iliarityfﬁsj.QO'or~greater. ,

~  Results 2 , . .

-~ L
PO

'Research’ Question One ' . : B

\ . . . i
As a result of data collected the following findings,K resulted:

. R - n ) : N
d fuctor analysis of 17 tests extracted seven factors for the Pri-
: . ‘ : oL
..» Tz&y Group, seven factors for the Intermediate Group, and six fac-

toxs for the Advanced Group. . Specific findings,of the study were

S

- as follows: . e
. , 1. Primary Group Factors : o PR
: \ .
. a. Integration .
~b. Association
c. Language ' - . ' .
-~ d. Synthesis S, . ST ' B
. s & M B .
g e. Speed and; Accuracy B
f. Attention Span = - R e S s ’
- g.. Organization . -
2. Intermediate Group Factors - . .
. ( &
a. Integration .
. - . Lo ) ]
 b. Association ;o . " T '
‘ ,.' 5 a ! - - .
i c. Attention Span : .
. s .
d. Memory .
e.” Everyday Living Experiences . o
’ f. Reading Background .
: f=gﬂ Organization ,
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. Advanced Group Factors - : -~

a. ver)day L1V1ng Experlences L0 S T

.. ¢
c e

b. Reading Bachground;
c.’ Memory , | . o
d.- Reasoning' ; 27
e. Attention Span'

f. Organization

Only a few tests measured a factor to a h1gher degree thanythe
WLSC Those tests that correlated with a.factor having a value‘ s
faCtor'loading of .10 or greater than_the WIgC were’ as foliows:

a. The WVMI measured the fntegration Factor for-the Primary

k]

Group more'effectiveiy:

b. Visuil Attention Span for Objects apd Auditory Attention e
B - . ' . ~

. \ : e .
'Span_for'Related Syllables measured the Attention Factor
t

for the Intermediate Group more effectlmely* "\ .

)

- c. V1sua1 Attentron/Span for ObJects and Aud1tory Attention
'Span for Unrelated Words measured Attentlon Span for the

Advanced Group more effectlvely
.x_ N
N

N,

\
The VMI appeared to-measure what it purports to measure for e

both the Primary and the\gntermedlate Groups. 1 - o -

\ -

g

._'As 1nd1cated from the resuLts of th1s study, the Wbpman is a

—~

S~
-‘\‘

factor1a11y complex test; it measured five factors Nore of
the five fattors appeared to be assoc1ated witn zudivory dis-
crimination as exp1a1ned in the Wepman manual. .Furthermore,

those'factors measured by_the-Wépman were meaSured as well or

in most cases better by the WISC.

\\

_Results from this-study sugg ested that the PPVT measured four

factors that were more effectively measured by six WISC subtests

- ]

v 8 - . . P
. . f )
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Results also indicated that the PPVT did'nbt ldad.on faEtorS
’ l
associated wzth a “llstenlng vocabulary,“ nor d1d any of the'

- 3

\
tests that loaded on the same factors. as the PPVT appear as-

sociated with™ vocabulary ‘Three of the seven WISC'subteé}s"

- .
PR

- that loaded on the same factors as the PPVT pere performartce
tests. - 4
L. .

Ps

Y o

1.

~N

4.

v
.

‘All intergroup correlationS*between the-Primary and Intermedi-

tate Group factors were below the accepted 1ndex (.90) for

equlvalency, the: two groups drﬁ not have 51m11ar factor struc-

tures. .

N -

&
Subjective comparison between the Advanced Group factors and

the Primary,andflntermediate Group factors suggested that the
. . - ! " ~ ¥

-Advanced Group also had a different factor structure from, the

!
other two groupsﬂ

. @

'Although the factor structure for the three groups was differ-

ent, there was a degree of overlap of factors-among groups.
Those_factors found in two groups were as follows:

a. ‘Integration’ .

“b. Association - ) . ot

c. hMemory ,

-

d. Everyday LiVing Experiences
e. Reading Background ‘ ' ' ) ';,,é

The, two factors found in all three groups were Attention Span
. . ) c .. N
and Organization. - e : " R

Ts

~Even though the WISC, to some degrce, did measurc all the fac-

tors cxtracted in this study, it did not mecasure the same fac-

“ oy . ~

“tors for all three groups. ‘Those WISC subtests measuring the
' Y
» -

7
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Al
same factor for the two groups were as follows: .
a.. Similarities measured Association .for both the Priinary.and

e - Intermediate Groups. . . ' ‘ a

.-

. b. Information and Coding measured Reading Background for both

the Intermediate andf the Advanced Groups.

Biock Design measuredQQ;ganization for both the Intermedi-

%

ate and‘ the Advanced Groups.

d. Picture Arrangement measured Organization for both the Pri--

"mary and the Adyancéd Groups. . ' S

e. Cdmprehension»measured ﬁveryday Liviﬁé ﬁxperiences'for the
Intefmediate.aﬂd the Advanced GQOUps. .
The following conclusions Wwere r?ached as a resuit of th; fiﬁa—‘ o
ings related to the research questions posed in this.study.

T o ~ I. Results from this study indicated that a test battery consisting,
of the_WISC:énd the VMI coulqkmeésure all tﬁe‘factors listed for

the Primary Group as effectively -as the total battery used in

El s

- this study. : ~ i
2. Results indicated that the WISC.and Visual Attention Spar for

‘Objects could be as effective in measu;ing'factoré for the In-

termediate and the Advanced Groups as all the other tests com-
bined. o ' ‘.

. - 3. Résults‘suggested that the WISC scores should nog be interpreted

-

the same for the Primary, -Intermediate, and Advamced'Groups.
. B . B . l
s Even though Organization aad Attenticn Span were measured by the
WISC for each group, a different subtest or combination of sub-

. Vo
. N . d N ~
tests measured these factors for each group. v ' ) &

b
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Discussion o ’ . :

O Results.from th1s study may have implications for clinical o
C .

diagnostic1ans and other educators and prcfeSSionals 1nvolved in
o . \ T 2 £

the assessment of" iearning pcculems.‘ Implications derived were

.

as follows" ‘ ' i ‘ N . S Lo

. - g'l,' Tim& and monéy night be spent more expedlcntly by eilmlnating \

some ‘of the tésts typlcally adm1n15tered dur1ng educatlonal di-

>
°
~ 2 K

‘\ agnoses Some tests do not - -dppear -to add substantially to diag-
\ . o

N . nostic 1nformation ‘ : N
\ . E
A
2. Cautlon should be used in- 1nterpret1ng Visual AttenLlon Span for
. % .

ObJects for the Prlmary Group, Audltory Attention Span for Unre- ~

a\

lated Words forthe Primary and Intermedlate Groups, and Audi—'
tory Attent10n Span,for Related Syllables for the Primary and
Advanced Groups as they appearedjto measure factors otner“than
Attention, as defined, in the -DTLA test manual}

~ ~

CautiOn should be taken in 1nterpret1ng the Wepman as 1t appears

.

[92]

~

to measure ‘actors other than 1ud1tory discrimination. . A

S 4. Caution should be used in interpreting the VMI" for the subjects

“ . .

beyond the sixth grade level.

»

5. Cautlon should be used in 1nterpret1ng the PPVT at any.grade

. o level as it appears to measure factors other than vocabulary;

As a result of the study other research questions ane suggest—

ed. For -instance, . would the factors for each group be different

-

for a nonclinical popuiation experienCing academic difficuities?'
Again; would'the‘factors be diffei nt for groups who wereznot'ex4
periencingeacademic difficulties? t might also énove valuable to.
examine the factors from a popu1ation of 1onotandard English speak—

ing subjects. Adding or deleting tests from the" battery might also.

"
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