" ED 068 526

AUTHOK
TITLE

INSTITUTION

REPORT NO
PUB DATE
' NOTE

EDRS PRICE

DESCRIPTORS .

<'| .
: 3
PR

IDENTIFIERS

ABSTRACT

males of four ethnic groups were investigated,

DOCUMENT BESUME

‘T™ 001 890

Flaugher? Ronald L.; Rock, Donald A.

Patterns of Ability Factors among Four Ethnic uroups.

Project Access Research Report No. 5.
Educationdl Testing Service, Princeton, N.J. y
CEEB-RDR-71-72; CEEB-RM-72-7 :
Jun -72 ' ‘ :
13p.; Paper prepared for presentation at the
Convention of.the American Psychological- Assoc.
(80th, Honolulu, September, 1972)

MF-$O.65 HC-$3.29‘“

*Ability; Academic Achievement;
*Correlation; *Ethnic Studies;

Sampling; Japanese Americans Males;: Mexican
Americans; Negroes; *Racial Factors;- Secondary
Grades; Statistical Data:; Test Results .

*Project Access '

*Aptitude Tests;
*Factor Analysis;

Differing patterns of abilities among high school

as reflected in the

interrelationships of scores on a mutti-test aptitude battery. It
.such differences in patterns of ability exist among these groupb,
their existence and nature should be revealed in the
interrelationships of the various test scores for.each group. A%

9-tes't Project Access battery was administered,

along with a

biographical inventory, to 18,000 junior-year students in Los

Angeles,

Black, White,

Memphis, and Washlngton,
Mexican-American,

and oOriental, and subjects from

four groups were from Jow socioeconomic backgrounds. The tests
measured word meaning, inductive reasoning, comparing mathemag}ﬂal
quantities, spatial scanning, reading comprehension, grammar;“
following complex directions, geometric dnalogie€s, and associatife

memory.

w

D.C. The-ethnic groups studied warg

all

Principle axes procedures were applied to the correlation

matrices within each ethnic group‘ The first five components within

each group were then rotated,

using Varimax procedures.

correlation matrices are presented in the Appendix. The results
similarity among the factor loading patterns, 1nd1cate that
essentially the same patterns of abilities are demonstraped *E\

,regardless of the ethnic identity of the examinee.
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‘ '  Whén an examinee. completes the items in 'un objective paper-and-pencil - .
. k § . :

g ' . g . . o o .
examination, he draws unon particular aspects of his nast learning and ex-

. . n .
. Y cq 2.4 . H . .
reriendes, utilizisdg those skills that he percelvesz to be aporopriate to
s e

: : ' Y
the task presented. . L . ' ’ : .

2

s to make

»

It is convenient for the constructors of such examination

-

the assumption that any particular éxamimation causes.the utilizatirm of

™ identical skills, no matter what the background of the examinee. This
. i ) v s LY . . . o » v

permits the medsurement and assessmeht of dny examinee on the amount of | ) :

* . A
- P . . .

. . a marticular skill he possesses. " ..
i “ >.l . . . . '
. In fact, howerer, it may not be a safe assumption thun the 1q$nt1cal - "
. i . , .

i nature of the stimulus for all examinees, in this casg the test item, : _ i
._x . . L , “ R .

A L) . . . .

" necessarily causes the same yesponse to it with any differences being

~

\:ittributable'ﬁo the vossession of varving amounts of the required skill.

N . .

. . . ¢

“French (1965) cites the e;ample of a fourth grader and a college student
) 3 ) ;

Al .

taking thé same-test of addition:. we think of the test as one of reason-

. v - ing for the youngerqt}udent,’but one primarily of speed for the older one.-

. Similarly, two students of the same age but with different arrangements o ) .
. . : P o - : 1, . ,
. of skills and experiencps might well be measured on two different skills :
v ‘v . / . . -~ . .\ .
T . . * e ' * -t
by the-same:examlngtlon. N . v .. \\\g.
- - ‘ n} . \ .
b~.Prcvious studies of cross-~ethnic differences permit no generalization.: o “
R ( %', N

. Guthrie (1963) studied a group of Philippine women college students end

. . : .
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exrceted with Ame

. ’ . . ) . . b ) ’ 1 *
o found scmr evidence f facters that would not be

' - . “ - : .- . v - . r ' l‘ ' e

\s . subjects, ‘:{owm;er, Stewdrt, Uole, and Hanris (1967), studving public
imilarity of fuctor

and for males and females. More .

found a close

-3

[y t
nlf>“~> school stude nw' un‘ Hawaii,

fwr f;tru\_l.uwﬁ both wcross c':thnic gFrouns
\ - v . .
recent lr Rock, Camvbe ‘1 'md Evarfs (1979) found "more similati
e b} 3 b
o N

‘ - . : % ‘
than  difTrerences [o. l"(’.]" in a'comparison of fact®r structur\:&_s for o
Y

(2]
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e
@
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N

Black ana th.e medical technicians, \ . ;
. L ) ) / ) - _\ . ‘ . . . - . v . .
. c 'L'ne present study is conc«rned with the investiga ion’of‘wdi f‘f‘ering : D
' . patterns of a’mI{tles a.mong hlph school males of four ethnlc grouns, 4u., . ) SN fen
. . N { . . . . L.
. - ’ - .
in %the jng'errelationships of scores on a multi-test artitude - -
\ « ' " B
If such dlf‘f‘erences in patternt; ol ability exist among these i '
N . »

i

) reflected

hattery.

v o “
) fzroupu,.iheﬂr existence and nature should be revealed in the 1nterrcln I

. - . e \
o hi ips of the various test scores for each group.' . o o

N

. . C : Prodédure .
. . ’ . ] ln. ’ . . o ’ -
A L .
. Inc uhe .105 V270 school vear, a nine-test Project Access battery was

. - . . ' . . “ -
administez’ed%get)xer with :zw,blggraphlca“f inventery, to apnrozimately

' 000 junior-year students in three citiés: -Los Angéles, Memphis, and

~ Washington, D. C. Project Access 13 a progra an- sponsored by the College & ~
f R 4 ¢ ' .

Foundation, directed
) v

N S . -
. . L N . - - L S
. Entrance Examination Board and funded ty the For_d
N - * . .
postsecondary eBucation” for minority/roverty . -
. . . , . v
. students, T’articipatinp@igh schools within eac'n city wewe chosen on the

‘ : . baszis ‘U" i erest and willingness ‘to nartl cipate,
Subjects Used C -
Within the Los An;zeleé. data were sufficient numbers of mzde students

, N ¢ . v .
L@ SLhnic groups, as identified by their resnmonses on the o

) biographical inve‘ﬁ‘torv, to 1ust1f‘y separate factor analvses- Black, with ° . "
' . . . L B .

(%) ..
. . . p .
. e ‘)
) . .
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size ot 1,030; White, 1507 Mexican-fAmerican, LCO; .and Oriental,
) g
general, subjects from all four sroups were from low seeio-,
4
economic hackgrounds,

?

] . : t : : ’
The Test Battexy S : ' g i

i .
.
. .-

The names of: the nine tests and what thev measure are: Vocabulary,

word meaning; Letter Grounps, inductive reasoning; Mathematics, comnarine
of mathematical quantities; Choosing a Path, spmatial scanning; Readine,
. O . . —‘P-—."_

¢ . . s . S
‘reading comprehension; Sentences, grammar; Year.2000, following complex

kY ¥ Wt )
T . . . ’ ¢ ‘ -
_dii'ectlons;, Jigure Analogies, -geor;.etrlc analogies; Picture-llumber, associ-
. v

- .
N .

‘ative memory. :

Analvsis b- .
. - . R . ',' — .

Principal axes procedures were applied to the correlation matrices,
’ . . . »
. . . . ) N -
(ith ones in the main diagonals, within each ethnitctgrour. ,THe first

. . A . . Y
.

A )

> comnonents within each grour were then rétated, using Varimax rros
. ' A ] - . ”~ . . hd .
m

The original correlation matrices are presented in the Apréndix.

', ‘oa

» - , . Resu{-.‘és ‘ _ .

The firct unrotated component was a general antitude. factor which

.
v

varied somewhat in size across ethnic grouns,. That is, thé first com-
y e ~ S W

ponent accounted for a slightly ereater prénortion of the total variance

3 [ . ‘
in the VWhite and Oriental groups than for the Black and Mexican-aAmericah

o . . . N

. . b -"/
. : - ’ o

Following rotation, three of the five resulting factors were unques-

tionably identienl across grouns, differing only in the sequence of their
. . . .
¢ P “ .
appearance (Table 2). One large verbal common {fgctor shovwed high Vocabu-—

liry, Reading, and Sentences’loadings, with Year 2000 somewhat less. A
Y, s ngs, teal cuud

“
.
.

unique space'f‘actor wat. found, with Choosing a Path the onlys dominant

»
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@ secohd uniaque factor

Juask, DMcbure=iumber,

The remainine two factors were quite simildr

sthnie gsrours, but varied somawhat ov the Crientzl prour.
. : S

: : oW - v ‘ ' r v o
White, and Mewicun-American, a r?usonqng f2¢ tor appeared w;tr%%xphest

. loadings on Letier Growps and ] dthem1t1ca, sevarate foaipl
. e L —-——-—————-— . o~

which ‘1vuv Ana10p1es @omlnntcd For the Oriental groun, howernr,

lIatter two factors were less clearly differcntianted. In
factor that s"ownd hiphcst loadings for Fygure Analogies also ingluded
A

&

high loadings on HMathematics.and Letter Grouns, while the remaining
) . .
. v

factor showed modest loadings for Letter Groups and Year 2000, and

"littly else

-

Thw only obvzoh& d anctnon anonv the e+hn1c grouns, the é€01>
e “ L

Band'thib-hot n dramatic one, is the interrelations hip - of &he tests mea-
: i N e 2 v, v B I

curing reasonine aptifudes-and related skills: for the Oricntal prroun

enly, Figure Anglorics, Letter Crouns, and Hathematics tended to measure
X : T
- * . .
miich moré f the ,snme dimension than in’ the other ?IOU»o, in «whic

h “Jrulv

L]
final gg g tendaW to be more’ iscluated fdetorial
v ! -
A somewhat losq aonarent distinction between prouns was the lodding
. . ot . . . - . -
X - ) ~ .
nettern of the Year 2000 test. It was Téund to have a larger unique
)l ———— . - A <1
: ' N ‘ -) s . 4 4-‘ . - 4 1 ) 3 3 ~ 4+
vayiancs component {or -ull groups cxcept the Oriental, where 905L cf its
- i H : g ! ; )

}otal variance was explained by tht five factors (Pable 2).-

- Conclusions . ' 7
. . 4

The similarity among the factor loading patterns would indicatg’that

A
tially the same patterns of 1b111t1es are bc1np demonsgtrategd rerurd
. .

;5 of the ethnic identity of the'examinee. T he ipclusicn of a wider

s e
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ethnic grouns, might
1 ' .
results. liowever, this study seems to indigate that, st

o

this ap the factorial structure elicited by objective examinations
) »~

¥ L [} 13 ' .. 3 » ) ¢ S . -'

does not differ significantly omong the more ngazmlnant.ethnlc grouny of-

. . . .

¢ PO y : e L
the” country. Until evidence to the contrary can be discoverneli, the assump-
v . . M
L . ' oo '
structures seems Justified.
" e

tion of similar
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Table 1 o ‘ S R
Pgbrcertl_tage of Total Variance Accounted for by .
First Five Unrotated Principal Compprients
" Mexican- ) -
Factor Black White ~ American Oriental )
1 54.19 . 59.53 51.89 57.28
i1 €5.86 70.13 + 63.0k 71.17 ' S
IIT ° 75.48 79.87 73.37 79.1% -
v 82,64 -85.23 9.95 © 85.99 -
v 87.3b 89-32 85.00 89.95 -* :
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Varimnx ¥actors

-y

Tnble

‘C.

for Four Zthnic OGrounc

Blacek -

Yocabulnry

Letter G

Reading

Figure A

Picture=ii
Sum of

Lozdinee

Nol's

Squared  3.0516 1.7317 1.0k01

(2]
-

D
RS

]2

03

oY

1.00L6  T.8567

L6070

L9921

Yhite

(o

=4
=i

Vocabular:y
Letter G
Pending
Math
Sentences
Year 2000

Path

Figure A

Picture=N

Sum of

ﬁﬁ :

12

(9
[

1k

Sduared 3,276, 1.3589

Loadings, -

[
o

~N
rno

1.2L30

1.099k

19

01

1.0593

8.0366

<~
[

—e

.
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Table

Varinng Faetors

2 {continued)

for Four Dthrnic Grouns

Mexionn=Arnoricn "-']
FeALCNN=ARICYr]anll L.

-

s,

?

Voenbulary

Letter &

Sentences

Year 2000

. Path

Vieure A
Picture-ll

ad I
SWnh 0Ot

‘Zquared 2,80k 1,380 1.2h7h 1.1072

Leandings

Oriental

(i = 200)

Voeabulary

Letter G

Reading

Centences

cur 2060

Cauared 2.7781
Londings

.
*

1.0%501
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- Appendix A4
; . . ' o . \ \'
o o . Correlations of Aptitude Test Scorces
i . : ! for Four Ethnic Groups
~ G ,’_,-_ ) Black Males X
- : " 2 3, 4 5 6
} Vocabulary
- ' :
2 lLetter G .46
\ .
3 Reading | .77 .55 .
" . . \ :
4 Math <. .62 .66 .09 :
&> . . .
5 Sentences ® * .70 .56 .74 .-10 .
6 Year 2000 .61 .58. .66 - .68 .64
. ]
7 Path A 27 27 300 .23 [0
- - N . . . B ",;b
8 Figure A .49 .59 .55 .63 .54 .54
v . L .
9 Picture-N .06 .17 .11 .13 .09 . .16
t " \ N
’ )
~_7 White Males
? 1 2 3 4 5 6
[} .
i _ 1 Vocabulary /‘A
2 Lletter G .60 - .
. ) i :
3 Reading .76, .63 ‘l
4 Math 65 .71 .71
. -
5 Sentences .74 .65 .80 .69 |
6 Year 2000 .69 .69 .75 .72 .73 ’
7 Path .31 .31 .34 .26 25
8 Figure A .62 .59 .69 -%8 .61
9 Picture-N .37 .21 .33 .23 .37

.36

&
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Vpcabular;
Letter'G
Readi;g
Math

Sentences

Year 2000

Path
Figure A

Picture-N

Vocabulary
Le;ter G
Reading
Math
Sentences
Year 2060
Path
Figure A

Picture-N °

.66 .50 .70
.56 .53 .59 .61

.23 .32 .25 .36 .22 .37

A3 .25 .13 .21 .10 .20, .06 14

.13 .34 .23 .35

1

@ -A23

.Correlations of Aptitude Test Scores
, -, for Four Ethnic Groups

Mexican-American Males

1 2 3 4 5 6 7 8 9.
A .
.70 .54
.57 .63 .63 _ o r

.53

.50 .55 .53 .64 .47 .53 .36

Oriental Males

1 2 3 .4 . 5 6 7 8 9
. - L“-
f

.37

.75 .55

.49 .72 .67

.59 .67 .73 .71 .73

.38 .71 .50 .76 .54 .58 .49

.22 .32 .33 .35




