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COMPARATIVE PROCEUURES WERE EMPLOYED IN ANALYSES. SCORES ON BOTH
TESTS EMPHASIZED MATHEMATICS APTITUDE AND ACHIEVEMENT. NEITHER OF
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Purpose

The Standard Progressive Matrices (1938) and The D, 48 Test
have been designed to measure an individual ‘s underlying
intellectual capacity, irrespective of specific training. This
study was undertaken to investigate these three questions about
the two tests: (a) How 7alld are the Standard Progressive
Matrices (1938) end The D, 48 Test as predictors of academic
pohénteatnt in a sauple c¢f high sohool girls of diffsering culturel
and ethnic backgrounds? <Toc the two tests differentiate between
verbai and mathematics facility when these two characteristics
afe expressed in terms of schcol achievement? (b) Do the Pro-
gressive Matrices (1938) and The D. 48 Test seem to be measuring
the same aspects of intellectual ocapacity? (o) Do the Standard
Progressive Matrices {1938) and The D. 48 Test successfully dlc-
criminate among a sample of testees described by acadeunic level

and ethnic group membership?

Tests and Other Fuantitative Indices

Scores from the following tests have been used in the inves-
tigation: the Standard Progressive Matrices (1938); ghe D, 48
Test; Otis Qulck-Scoring Mental Abllity Test, gamma form;

Collegs Entrance Examination Board, Scholastic Aptlitude Test,
verbal and mathematics sub-tests; College Entrance Examination
Board, Preliminary Scholastic Aptitude Test, verbal and matbhe-
matiocs sub-tesis; &nd the Cooperative Entrance Examiration,
verbal and numerical sub-tests.

The Standard Progressive Matrices (1938) 1s made up of five

setz of twelve incomplete matrix problems--a total of 60 matrices,




2.
Raven (1963, p.1) desoribes a matrix as an incomplete "meanlng-

less figure" designed %0 represent a system of relations. The
testes iz asksd to conoceiva the nature of the relationships
undzrlying each matrix and complete the pattern by selecting one
of 31% or elght elternativas given with eack problem. By set
and within set the matri.ces besome progressively more difflcult.

Although the Matri<es ia generally considered a good "g-
test* (Raven, 19¢63; Burks, 1953) with negligiblc spatial loadings,
Smith (1964) notes that whan admiristered to groups of women 1t
has a consistent but low space (k) loading.

The D. 48 Test includes &4 Aomino prohlens representing
varied types of ideational progressions from simple te relatively
complex. The test=e 1s required to discern the thought pattern
underlying each donino series and compleie the last domind in tThe
unit. The domiro problems are copen-end; no altsrmatlives are
given. The domino test 1s also considersd s gocd "g-test”.
(Pichot, 1949; Gough and Domino, 1%63).

Both of the above instruments ars non-verbal group tests;
both are designed to measure ability to solve non-verbal problems
of wide range; nelther presents major difficulties in adminis-
tration, scoring or inierprstation and both may be completed by
testees in a rdlatively short time period. Although the tests
are widely used in Europsan countries where they have extensive
research bibliogranhies (Raven, 1963: Burke, 1958; Calonghi,

1956; Fichot, 1949), neither has received comprehensive use in the
Uzited States. The D. 48 Test 1s available in the latter country
in an experimental edition only.

The Otis Fuick-Scoring Mental Ability Test, gamma form, gives
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& single meacure of scholastio aptitude ("1.Q."). The test is
primeilly one of verbal ability. Evidenoe gathersd from the wide
use of the test indiocates that it has reasonable pradictive
validity when echool achievement is the oriterion. (For a detail-
ed desoription of this instrument and other standardized tests
used in this study see Buros, 196%.)

The College Entrance Examination Board, Scholastic Aptitude
Test, verbal and mathematios sub-tests and Prelimiaary Scholastic
Aptitude Test, verbal and mathematics sub-tests are baslioally
oonventional general "intelligence" tests. The former is designed
for the bright upper high school ievél: the latter for the middle
years of high school.

The Cooperative Entrance Examination is aisc a general type
of scholastic "intelligence"™ test but 1= designed for the enter-
ing high school freshman. The relationship between results
obtsined on the Cooperative Examinstion and the Scholastic
Aptitude Test by a sample drawn from the same population as the
sample included in this study is expressed by a coefficient of
correlation of .58. (Reported in the Manual, Cooparetive
Entrance Examination.)

The soclo-economic status of the members of the sample being
studied is described in terms of classifisation of coeupation of
the major family provider. Twe independent rating scsles have
been used, chiefly to cheok out the ocoupationsl ranks. A
coefficient of correlation of .89 was obtained between the ratings
on the two sosles for the sampls used in this study.

The two ocooupational rating scales used were (a) Warner's
(1957) seven-point ococoupationnl rating scale, and {b) the




Revised Mirmesota Ocoupational Ratiag Soale (Paterson et al.,

1953).
Warner classifies jobs in seven ocoupational ocategories

(professicnals, proprietors snd managers, business uwen, clerioal
aré kindred workers, manual workers, protsctive ard service
workers, and farmers) on & seven point soale. The points are
assigned on the basis of the degree of sklll and amount of pxT-
tige attached to the job. Warner includes occupation as one of
four characteristics (the othars: source of inecome, house type
and d@ylling ares) needed to derive an individual's Index of
Stetus Cheracteristios; he notes taat ocoupation correlates .91
with the total I.8.C. The ocoupational scales alone is used to
indicate goclo-economic status in this study. An eighth point
has been added to the socale by the investigator to inoclude wel-
fare recipients, eto,

The Revised Minnesota Oscupationsl Rating Scales describe
ocoupations in terms of weighted abllity patterns. These
patterns indicate the complexity of human abilities required in
various oocupations. Abllities are sutsumed under seven oate-
gevies: academic ability, mechaniocal sbility, soolal ability,
cleridal ability, musical or artistic abilitles, and physical
ability. The "prestige”™ of a job depends upon its welghted
ability pattern score. In general, an occupation which requires
a good degree of skill in a number of abilitles will recelve a
high &bility pattern score.

The following ethnic group clsssifications were used in thnis

study.

(1) Indo-European, American. This group formed the largest
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oategory and includeld several wall dafined sub-groups of the
total ethnic group. The largest of these sub-groups wers thocze
whose members were of Italian, Irish, or Slavic dessent.

(2) Spanish speaking. This group, the sescond largest, was
couposed of all members of the sampie whose iative language was
Spanish or e Spanish dialeat: While this group was made up to a
large degres of individusle from Puerto Rico, Cuba snd the
Dominican Republic, Latin American countries wers also well
represented.

(3) Negro, American. This group was made up of Americen
Hagroes.

(4) Others. A very small number of students beionged to no
one of the three groups desoribed above; they wsre sll Chinese.
PFor the purpose of this investigation, achievement was
zeasured in terms of scheol grades. Grade point averages in two

acsdenic aress, Englieh and mathematiocs, were obtained from

students' recerds,

Proce&ure

The Standard Progressive Matrices (1938) and The D. 48 Test
were administeded as untimed tests ta the sample in two A4if-
ferent sessions dy the investigator, Other test ssores, the
Otis, Scholastic Aptitude Tects, and Coopérative Entrance
Examination, as well as English and mathematies grade point
averages were obtained from the students' recerds.

The Otis had been routinely administeéered to every freshmsn
in Septenmber of her first year, Scholagtic Aptitude Tests were
administered in Novamber and March of the Junior year;




Preliminary Scholastie Aptitude Tests in May of the Sophomcre

year. The aost rscent aptitule s90re was used for each scphomore,
Junior and genior sudject. The Cooperative Entrance Exaninsation
was taken by the freshmen in May prior tc their high sclicol
antrance.

Ococupations of parent(s), eto., and ethnic grouy membersnip
were obtained from the studants in the sample.

The Sanple

The total sample included in this study 1s representative of
tl.. population of girls who attend the large four-year mefro-
politan high school in which this atudy wes condvoted. This
gchool 1s assocliated with two 9-10 year schools; students from the
latter schools who want 5S¢ complete high sehool generally trans-
fer to the former for gredes 11 and 12, The population of the
four-ysar high school 1is therefore split about 60%/30% bLetween
the upper and lower halves of the school

Por the purposes of this study the sample is desorided by the
foliowing characteristics: (a) year in school and ethnic group
membership; (b) soclo-economic status by occoupational olassific-
ation of source of incoms of major femily provider; {(e¢) indices
of acadsmic ablility end performance: (1) scholastic aptitude
("I.2.%), (2) verbal and mathematiocs aptitude, and (3) English
and wmathematics achlievenent.

(a) Year in schoocl and ethnigc group membership. The total
sample {N=1579) was distributed in grades 9 through 12 and in
four ethnic groups {see Table I, following). The ethnic groups




TABLE I
Claesification of 3ample by Year in Sclhiool and Ethnlie Group

N=1579
Year Eég;io Group n % ‘N y 3
b 1 335 66
2 107 21
3 60 12
b 6 1 508 32
3 1 23 61
2 1 21
3 62 16
4 9 2 387 25
2 1 248 75
2 56 17
3 14 4
4 12 b 330 21
1 1 261 71
2 82 23
3 9 3
L 12 3 354 22 N=1579

e ————
i i -

include: (1) Indo-European, American; (2) Spanish speaking; (3)

Negro, American; and (4) Other, Chinese.

(o) Socio-economis status by ocpupation of major provider,
Ocoupations of major family providers were classified on two
separate rating soales. Each scale has been dzscridbed in the
; section of this report dealing with "Tsgts and Other Quantitative
Indiccs”. A coefficlent of correlation ef .89 was obtalned in

the study when ratings of the samplsz on the Warner and Hevised




Minnesota Cccupational Rating Scales were compared.

TABL® 11l

Classification of Sample by Ethnic Group and Mean Soclo-
Economic Status Rank

Ethnlc Socio-Economic Status Rank
Group Meen s.d.* n N
1 5.3686 1.5245 1069
2 5.7108 1.5795 325
3 5.6207 1.37995 145
4 5.5385 1.2577 39 1579

*=gtandard deviatiocn

Table II above shows the sample distributed by ethnlc group
and sooclo-economic status by occupational rank. The scale in-
o;uded in this table is Warner's ocoupational rating scale. All
four ethnic groups can be described by a mean ocoupatlional vaiue

% of approximately the same rank, 5.5, and all four ethnlc groups
exhibit about the same degree of varlabllity around this mean.

A mean of 5.5 on the 8-point scale would represent a lower-middle
soclo-economic status rating.

On a descriptive level several factors are worth considering
about the figures in Table II. (a) Many of the occupations,
especially in ethnic group 1, can be termed "hereditary"” in terus
of the sub-ethnic group to which the job holdexr helongs. For
example, the occupation "longshoreman" 1s distinctly characters: -
igtic of the sub-group of Slavic descent within the larger Irdo-

.European giroup. (b) The occupations clustering in ethnic grouv 2,

tend to be covered by semi-skilled to skille? factory worker job
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desoriptions; ccoupations of the same rank in ethnlc group 3, are
generally covered by office/worker/clerlsal ald types of descril-~-
ptions. (o) All the ethnic groups share the janltorial-porter
types of ocoupations. However, among the female members of the
occupational groups considered in this study, the "night offlce
cleaner" of ethnic group 1, becomes the "domestioc" of ethnic

group 3, and is relatively scarce in ethnic group 2.
(c) Indlces of academiz ability end performence: (1)

scholastic aptitude ("I.2."), (2) verbal and mathematics aptitude,

and (3) English and mathematics achievement. Tables III thrcugh
V, which foliow, glve a distribution of the means and standard
deviations of scholastic aptitude socores, verbal and mathematics
aptitude scores, and English and mathematlcs achlevement, all
three major divisions by ethnlec group.

Scholastic apti-ude scores are expressed in terms of the
standard "I.R." scores provided for the Otis Quick-Scoring Mentel
Abllity Tests. Verbal and mathemetics aptitude standard scores
have a potential range of total score from 20 to 80, with &
standard socore mean of 50, and a standard deviation of 10.
English and mathematics achlevement scores are simple averages of
school grades.

The followlng general inferences about the academic abllity
of the sample used in this study can be made on the basls of
the average group performance on the three previously describhed
indlces.

(1) The scholastic aptitude ("I.2.") is approximately

average for this sample; this is, the mean "I.Q." clusters

around 101. The mean scholastic aptlitude score for ethnlo

e P R

a




TABLE III

Mean Scholastic Aptitude Scores by Ethnic Group
grades 9 through 12

Ethnlc
Group Mean 8.d. n ;4 N
1 106.2975 9.7807 1069 68
2 - 100.3405 6.3653 326 21
3 101.,9448 8.4656 145 9
4 101.0113 10.0113 : 39 2 1579
TABLE IV

Mean Aptitude Scores in Verbal and Mathematics Abllity
by Ethnlc Group
grades 10 through 12

Ethnlc Verhal lMathematics
Group Mean s.d. Mean g8.d. N %

1 37.559  9.845  37.131  8.780 818 67
2 36.672 8.883 35,602  6.735 20y 20
3 37.299 8.244 36.097 7.374 136 11
4 37.037 9.632 42,370 9.329 27 2
1225=N,

groip 1 18 Elightly highér but not beyond thé average yange.
(2)£The "gverage” character of this sample 1s also evident
in the mean performance levels on measures of verbal and mathe-
‘ matics aptitude, With the exception of the small number of
subjects making up ethnlic group 4, who score high for the %otal

sample in mathematics aptitude, the mean scores in both aptitude

categories approximate 37. This score ls roughly 1.3 standard




deviations below the standard score mean of 50 on the measurement

gcale in use here.

TABLE V

Mean Achlevement Scores in English and Mathematics by
Bthnlie Group
srades 9 through 12

Ethnic English Mathematiocs ,
Group HMean 8.4, Mean s.d. N A
1 78.769 6.819 73.186 11.955 1069 63
2 77359 7:399 71.132 11.431 326 21
3 78.338 6.656 71.697 12.073 145 9
b 79.359 7.156 77.103 11.039 39 <
1579=N,

(2) The group means in English ana aathematics achievement
agaln indlcate average perfcormance. The achlevement in English--
while remaining within the average range--is slightly higher than
that in mathematlocs and the variability of performence (as in-
dicated by the standard deviation) is somewhat less for the
former subject area.

(4) These indices of academic performance glve an indication
of the nature of the sample as far as school work is concerred
but do not isolate any causal factor(s) behind performance
; levels. An investigation of such factors is not a defined part
of this study but they' can be hypothdtioally asoribed to such
benavioral characterietics as direction and intensity of motiv-

ation, lack of language facility, limited academic potential,

etc.




Analysis of Results

preseive Meatriqeg (1748) are The D. 48 -1
irn uding indigsg of soademip pobentiel.

Produgt-moment coefficients of aorraygtion-wera ocomputed
between scores obtained by the sample of gtudents on (a) the
Standard Progreessive Matrices (1938) and 13 independent wvariables
which included indices of asadsuic potential, snd (b) The D, 48
Test and the same independsnt variables. Tables VI and VII show
the inter-correletiaons ameng tiiese variables,

Two multiple regression analyses, one from ths inter-correl-
ations of the scores on the Standard Progressive Matrices (i938)
and the other for ‘‘he D. 48 Test scores were oompleted. The
puzrpose of the calouletions wag to obiain an indication of the
degres of predictive relstionahip whish existed betwesn (a) the
Standard Frogressive Mavrices {1938) and (b) The D. 48 Test snd
acadenic potential, ethnic group membership, onltural gtatus and
yetars Of high school completed ar messursd in terms of the
speocific independent varlablas used in this investigation.

The 13 indepandent wvariables {(and identifying nuubers) were:
1.D. Varisble

1 Year in scho

2 - 5 FEthnto greup.

6 - 7 Sosiv-esonomic status by ocsupational rank: (6) Reviced
Minnesots Osoupational Rating Scale, snd (7) Warner's
oosupational rating soale.

8 Ssholmstio aptituds ("I.”."),

9 - 10 Verbel {9) and mathematios (10) aptitude.

is & through 4 ysars,

11 - 12 PEnglish (11) and sathematiss {(12) achievement.
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TABLE VI

|

Produst Noment Coefficlents of Correlation among Scores on the

Standard Progressive Matrices (1938) & Stated Variables (N=753)

Grade

uomo|H

m.m.-w

Nonolu

E.G.-4

mo“omol
Minn.

momomol
Warner

.H .D..

mo’oaol4

mo>oﬂo|~

Ach,.-Eng.

Ach,.-M

Yrs.-Math.

P.M.('38)

Grade

locm

loOH

.08

.02

.05

.06

, loom

‘oHu

DQHV

locu

log

3¢

.16

EG=1

|o°mw

Bommv

loUN

lon

.09

.05

27

.07

.08

.05

.02

locm

.06

.'.-NO

loOﬂ

-oom

|o°~

loNN

loom

|o°H

loom

.01

loMN

|0N°

loou

log

loHo

log

looq

.00

loHQ

lon

.07

loom

.02

.03

'oou

.02

.10

02

.06

.07

o 0%

.09 .05
-.08 -.02
-.03 =-.06

.02 .03

.89

.89

»19 .16

.12 .09

.10 ,08

.02 .01
-.02 -.04

.04 -.06

-1C .11

-oNN

loHO

.19

.16

.mw

.58

51

«30

14

35

-oom

loog

.02

012

.09

.62

.61

«30

.16

.21

lo°ﬂ

loOﬂ

.10

.10

.08

.58

.61

.38

41

loOQ

.00

.02

.02

.01

«51

«59

«38

8
®

.30

.20

.02 -,08
-.01 -,06
-.03 .16

.06 .07
-.02 .04
-.04F .06

30 .14

30 .16

A1 .21

.58 .30

.38

.38

27 .23

+06

.01

I.oa.o

<04

.10

.11

«35

.21

o34

.20

27

.23
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TABLE VII
Product Moment Coefficients of Correlation among Scores on The

(N=1265)

D. 48 Test and Stated Variables.

@
"
(=]
D. 48
Grade o17?
NoOo'ﬂ oom
uono|N 'oom
moﬁo|w -og
E.G.-4 .03
momomo|
Minn. .08
uo“omo|
Warner .07
*I.Q." .21
moboaoid ou.m
wo>oeo|= ouN
b@’o'go oN«
b@’olz . Oum
“H.o'Eﬂwo ONm

locm

|o°u.

.14

loom

.06

.08

-ocﬂ

|ou°

=37

log

.04

.66

=75

log

lon

012

.09

.03

12

.11

.09

- Ol

|OO-N

lon

looo

|0Hu

'ooo

|o°u.

'ooo

'ooo

-o“O

|o°m

|o°m

|o°u

log

|o°m

lou.o

loOu.

log

.19

|0°N

|o°H

|o°N

'oou

.08

202

.06

.01

.12

.lou.u

loQH

|o°N

.88

.02

.10

.07

.05

«03

.08

.09

'oom

'ocu

.IOOH

.88

.01

.09

.06

-0l

I.OON

.09

.21

.03
-.01
-0l
-.02

.02

.01

.12

32

.01

04

.02

SoEx 54
0w o <
.18 .33 .28
=030 =.37 -.04
.12 .11 .09
-.09 -.09 -.10
-.06 -.10 -.01
-.02 .08 .02
.10 .07 .05
.09 .06 .04
.12 .32 .01

.70 .57

.70 43
e57 43

34 b1 .61

-.07 =.14 .17

04

|0Qm

'og

.06

.03

.02

.0l

34

A1

.61

27

|o°ﬂ

-.05

.19

.01

.08

.09

.02

'o°ﬂ

-oH&

17

27




13 Years of high school mathemastics completed:s 1 through
4 years.

Data presented in Table VIII gives the coefficlent of

multiple correlation (R) batween scores on the Standard ProgressiT:

Matrices (1938) and the 13 independefit variables as .4681, 1In

S

TABLE VIII

Multiple Correlation Coefficlents (adjusted), Coefficients of

Multiple Determination (adjusted), Cocefficlients of Multiple

Non-Determination, and Standard Errors of Multiple R for the

Standard Progressive Matrioces (1938), The D. 48 Test and 13
Independent Variables

NP

Test N B &5 on* K2
P.M.(1938) 753 4681 5.3514 = .2191 .7809
D.48 Test 1265 .5121 5.3786 .2622 <7378
e e — i e e ———

this case the coefficient of multiple determination (R*) in-
dicates that 21.91% of the variance in the Standard Progressive
Matrices (1938) scores is accounted for by the variancé.in scores
on measures of the independent variables; 78.09% of the variance
1s not determined. The R betwsen The D. 48 Test scores and the
same 13 independent variables is .5121. The R associated with
this multiple corrslstion coefficilent shows that 26.22% of the
variance in The D. 48 Test scores is accounted for by variance
in scores on measures of the independent variables; 73.78% of
the varliance 1s still to be accounted for.

One could gay that for the sample under study the combin-
ation of 13 selected independent variables, for the most part

associasted with performance in school, would be approximately 22%

efficlient in predicting Standard Progressive Matrices (1938)
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sooree; (Y efficlent in predidting this group's eseres on The
D. 48 Test,

The standard partial regrassion cesffiocients Qﬁ&weﬁ‘loﬂieﬂts)
are listed in Table I1X. Those independsnt variahles making signi-
ficant contridttions to pre@fosian of gvoyes on the Progressive
Matrices (19%8) are mathevatios aptituie ardl achisvemwnt, yéar
in sohioel and schelastic aptivufie ("I.2.7). Infepeniisnt variables
naking sigrificant contributions ts the piedietion of scoves on
The D. 48 Tues are mathematies aptitule enfl schtetensiut, jear in
scheol, soholastic sptitute {“I.Q.*) and numbar of yoass of High
schenl axthounties owndlated.

The sigi’Ticunss of the stntrivutions of the ﬁ ~dpefficlients
sheuld be interprested in terms of the obtmined couffieiants of
multiple coryslationm. Por example, vartenses in seores on
measures of matheoatios aptitude and achievenens, "I.Q.%, and
years of high school cempletied wouli make signifiecdnt combribu-
tiens to predincing 22% of the var.anse in the scores ¢hitained
on the Standard Progressive Nutrices (1938).

Partlal correlation coeffisients between the Qepsndent
variables and each indspendent variable asre listed in Péble X.

No coefficient indicates a strong relatiomnship betwsem the
variables. Partial coefficients of corrclation bstwsen isores ¢n
the 8tandard Progressive Matrices (1938) end mathematiss
aptitude and ashievement and scholastic aptituwde (*I.Q.%) are
signifiocantly different from hypothesized coeffisients of zero.
Partial soefficients of correlation between scores on The D.48
Teat and the same three independent variables are signifieant.




TABLE IX

Standard Partial Regression Coefficients (/3)_

Progressive Matrices (1938), and The D, 48 Test

Variablesg,

for the Stardard
and 13 Independent

i

P.M.(1938), N=753

D. 48 Test, N=1265

Variable /g-oobfrlcienc /Q-coerfioicnt
1 .1863%% .2265%#
2 -. 0439 .0193
3 «0317 =+0023
4 -, 0894 - 0417
5 . 0064 -,0113
6 -.0556 0413
4 -.0982 .0116
8 2599%# 1167%#
9 -.0916 -.0673
10 . 2661 ## 3343
11 =-.0515 -.9162
12 <1386+ ¢ 2301 4%
13 Q647 .CBE7#

et gig, / .01

*t sig. 7 .05




TABLE X

Tartial Ceefficients of Correlation between the Standsrd Pro-
gressive Matrices (1938) and The D. 48 Test snd 13 Independens

Variebles

P.M.(1938), N=753

o

D. 48 Tegt, N=1265

Variadble vartial coefrficient partial coefficient

1 .1866 +1801

2 -.00003 00001
3 .00002 -.0C0001
L -.00008 -.00004
5 . 00001 -,00002
6 -,0287 0224

7 -+, 0507

8 . 1972##

9 -.0671
10 c1750%% «2306*%
11 -.0385 -.0128
12 .1155% « 1906 %%
13 . 0605 . 0695

"t gig. ) .01
*t s8lg. > .05

—

'
. ‘ . 0063
| L1249%
~e ms
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The following generalizations can be drawn from the preced-
ing data and stated in terms of the sample studied in this in-
vestigation.

(1) The scores on neither the Standard Progressive Matrices
(1938) nor The D. 48 Test give evidence 6f being validly pre-
dlcted from academic performance when such performance is
measured in terms of the variahles desoribed above. Approxizately
one-fifth of the variance in the scores obtained an the former
ingtrument is accounted for by variance in scores obtained on
measures of the stated independent variables, including indices
of academic performance, used in this study; about one-fourth of
the variance in soores obtained on the latter instrument is
accounted for by vgrianoe in thsuindependent variables,

(2) The standérd partlial regression coefficients (/3-coer-
flcients) which contribute significantly to prediction of scores
on the 3tandard Progressive Matrices (1938) and The D. 48 Test
are those asso-:ated with mathematics aptitude and achlevement,
scholastic achieverernt ("I.Q.") and years of high school
completed. .

(3) The partial coefficlents of correlation between scores
on the Standard Progressive Matrices (1938) and scores on The
D, 48 Test and the scores obtained on measures of the lndepen-
dent varliables show a significant relationship between scores
on the two instruments and mathematics aptitude and achlievement

and scholastic aptitude ("I.Q.").

Matriges (1938) and scores on The D. 48 Test.

Coefficlents of correlation among certain variables were




obtained for a gub-group of 351 of the 1ith and 12th-grade

students included in the total asample used in this study (Table

XI reproduceés a correlstion matrix of the major variables), The

variables were the Standard Progressive Matrioss (1938) total sc
and scores on substests A, B, €, D, & E; The D. 48 Test total sc

and individual itea scores: mathematics and verbal aptisude

measures; English and mathematios achlievement measures; number -
yeare of mathematics completed; and ethnic group membership.

The matrix of correlations obtained from scores on measures
of these variables was factor analyzed by the centrold method an
seven orthogonal factors extracted. The factors are shown in
Table XII.

The purpose of the analysis was to note whether or not, for
the sampis desoribsd, an inter-relationship would be evident
between The scores on the Standard Progressive Macrfées (1938)
and those obtained in The D, 48 Test, and to observe any cluste:

patterns of the indiviédusl items on The D. 4#8 Test. The matrix

of inter-correlations (see Table XI) indicates no impressive

amount of common variance anong the indices listed although

interesting trends are evident (for example, the coefficients of

correlation obtained between scores on measures of verbal

aptitude, mathematics aptitude ard The D, 48 Test). The extract

factors could be expected to reprenenb oniy a rather c¢rude, but

possibly speculative, simplification of the variables involved.

Factor IV ig clearly an "academic ability or perfornunce"

factor., It includes the aptitude and achievement measurcwwind

nunbexr of years of mathematics completed.

Factor VII is the "Progressive Matrices" factor; it include
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TABLE XI 7

Coefficlents of Correlstion Among Soores Obtained an Stated !
Variables by 351 1ith and 12thegrade Girls

ot

a)Apt-V 60 .69 40 .25 .29 J19 .15 .24 32 .20 .31
b)Apt+M .60 52 452 .26 .30 .33 .28 40 46 b 40
¢)Ach«E .69 .52 +60 .19 .26 .17 .09 .17 .24 .21 .29
d)Ach-M .40 .52 .60 e21 22 425 15 .30 .33 .35 .39
6)P. M.-A* .25 ,26 .19 .21 M0 .20 .27 .32 .53 .30 .20
T)P.M.-B* .29 .30 .26 .22..80 .38 .39 .43 .72 .39 .22
g)P.M.-0% ,19 ,33 .17 .25 .20 .38 37 42 .69 A3 .10
h)P.M.-D* ,15 .28 .09 .15 .27 .39 .37 .37 .65 .36 .13
1)P.M.-E* 2k 40 .17 .30 .32 .43 .42, 37 .83 49 .15
PN+ 52 A6 20 .33 .53 .72 69 65 .83 .58 .22
kK)DAB++ .20 A4 .21 .35 .30 .39 43 .39 49 .58 .19
1)Yrs-" .31 40 .29 .39 .20 .22 .10 .13 .15 .22 .19

g o b e

a) b) o) 4) &) £) g MW 1) §) ¥) 1)

*Progressive Matrices (1938) sub-test.
+Progressive Matrices (1938) total coore.
++The D. 48 Test total score.
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the total sccre and five sub-test scores of thls instrument, and
one D, 48 Test item, #23.
The 43 remaining items and total score on The D. 48 Test
cluster in factors I, II, III, V, ard VI as follcws:

Factor Item Numbers ]

I 19, 14, 16, i8, 17, 21, 10, 15, 22, 24, 1, .
II by, 43, 39, 41, 42, 36, 40, 37, 36.
III 13, 3, 5, 11, 6, 4, 2, 7, 12, 10,
v 30, 29, 27, 28, 32, 33, 31, 25, 26, total score-D.48.
VI 9, 8, 34, 35.
(VY11 23.)

The clustering of the individual items» on The D. 48 Test
docording to the patterns indicated above is based or no simple
causative characterlstic pervasive in any one factor group., One
could tentatively oconslider that the clusters were the result of
events such as the following: (1) the format of the questions,

(2) specific characteristics introduced by the sample used in

this study, (3) the nature of the inter-correlations on which the
analysis was based, (4) solutions for one group of test items
rested more on analytical or verbalized techniques while those
for another group were avallable to synthetic or intuitive types
of solution, etc.

The analysls does reinforce the lack of relationship between

the scores on the Standard Progressive Matrices (1938) and the

gscores on The D, 48 Test evident in the coefficient of correlation
of .57 obtained in this study between the two instruments. 68%

of the variance in the scores on the Standard Progressive Matrices

(1938) 1is not accounted for by the variance irn the scores on The
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TABLE XII
Factor Loadings for Stated Variables. Ordersd Fantor Loadings
(rotated) Obtained by the Centroid NMethod for 351 Junior and
Senior High School Girls.

Rotated PMactors
Variable I 11 IIT IV v VI VII n*

1 .078F ,0908 .i239 .0591- .0B17 .W261
"1 ~008 .0850 .0915 .1058- ,0021- .3953
*16 .0668- ,1135 .0158 .0998- .0781- .387
*18 .1857 .0521 .1383 .2519 .021 JLl76
*21 0475 .0080- .0536 .0491 .1972 .3579
*#20 .0601 .0922 .0332 .0978 .2800 .3819
.15 01015 QOMB- 010 2 01115- 01797 L 362
®22 «2026 .0577 .0763 .3130 .0711 .2946
* 1 ° 1033- .0‘465- 00609 00272 00?55 oou’lu
"yl «1230 .0155 .0247- .0511 .0259- .4305
| 3 .1998 .0333 .0326 .0006- .0124- ,3511
’ #39 LO0b48 .0998 .1384 .1450 .1210 .333?
| ol 0745 .0038- .0392- .09k0 .0853- .2703
| *42 0% .0515- .0226- .0696 .0236 .2241
“36 ® 6- ® 022 ® 19“2 ® 002" ° 1366 ® 267“
*38 1286- .0154 .1079 .0458- .13(5 .0880
’13 00332" 005?"’ 00227"‘ . 18/02 02691

7

43 .0655 .0311- [.3880| .0320 .0984 .0811- .0336-~ .174
5 .0949 ,0083- T3Z31 .1048 .1065 .0357 .1377 .192
1 6 L3446] .0768- .1732 .0262 .1063 .1981
6 .0324 ,0431 |3u4k1] .0586 .0621 .0534- .1547 .1554
4 .1194 .1007 [ 3278] .0558 .0207- .1035 .ik11 .1660
2 .0219- ,0732 [2823| .1055 .0090 .0548- 074 «1053
7 f

2543] .0995 .1472 .1278 .177% .1519
24l .092%- .1030 .0127 .0892 .1646

*10 .1656 .0873 L2239 .0265 .0555 .2213 .1379
Apt-V .0002- ,1001 ,1221 .0996- .1195 ,.1861 .5824
Apt-M L1470 .0821 0446 .19 451 .3063 .6326
Aoch-M +0959 .0789 .0629 .2163 .0618 .139 4962
Yr’.-“ . 1336 00865 00189- 00590 ° 1685- ° 133 0292?
E . G . -‘P . 0909 . 09 :‘8- . 0899 ° 0785 ° 0698- ° 0807
*30 .0871 .0733 .2480 .0799 .0069 .5662
*29 .0979 .1955 .1177 0954 .0516 .5426
®27 .1673 .1097 .0037- «1523 .1379 .4545
*28 1675 .1392 0574 .0351 .0478 .3907
*T.Score .5395 3443 3845 «2589 .2743 1.0000
*32 .1363 .0011 .058 .1083 .1090 .2242

*33 .0158 .1204 .i63 .2784% .0397 .2686




Table XII (cont'd)

Rotated Factors

Variable I IT - III IV v VI VII n?
’31 o . o U - ° 02 7 : oluﬂ 02534
*25 0546 .0706- .1216 .0700 .0903- .2042 .1300
*26 ° 1058"" ° 0261- ° 04‘#0 ° 0968

E.G.-l 0063 - 01606 02259"’ oO"’?B 015 . ° 97 00220 05573
*®9 .ozu9 .0201 .2037 .0426
E.G.-z . 0- 01367- 01 68 009"1- 018"'8- 03769] 01287 02‘*68

Eo Go -3 ° 0369 ° 0259" . 0 91 ° M65- ° 0133 ° 3638 ° 1388- ° 158“
* 8 .0000 .0LO2 .2941 ,0557- .1629 [.3063 | .2125 .2567
*35 .1147 .0907 .0937- .0840 .2042 ,218; 4 1479
+T.Score .1845 .0894% .1976 .1142 .1590 .15k2 1.0000
+E 1425 .0826 .1296 .1137 .2152 .2020 .3“96
+B 2142 .0537 .1895 .1737 .0158 .0630 4812
+D .1666 .0410 .1603 .0842 .0876 .0263 3596
+C .1233 .0451 ,2168 .0842 .193% ,1719 +3883
.23 .0137- .0309 .1539 .0687 .1011 .1351- 0864

Sums 3q8/3.6580 2.4651 2.1150 2.600F 3.1302 1.9805 3. 19,3477
Fareante .1891 .1274 .1093 .1347 .1618 .1024 .1767

#: individual item or total szore on The D. 48 Test.

+: sub-test score or total score on Standard Progressive
Matrices (1938).
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D. 43 Test in spite of the desoribed "good g-test™ quality of

(3

each instrument.

(3) The performance of the sample of high school students on the
Standard Progressive Matiices (1938) and The D. 48 Test.

The means and standard deviations of the scores obtained by

the sample, classified by year in school and ethnic group member-
ship, on the Standard Progressive Matrices (1938) and The L. 48
Test are glven in Tables XIII and XIV.

These group scores indicate that the two instruments tend
to discriminate between year in school (grade 9 through 12) but
not between ethnic group, excluding the Chinese group from the
analysls of data. This trend is more noticeable in The D. 48
Test soores than in those obtained on the Standard Progressive
Matrices (1938)--probably because the sample distributes itself
more judiclously among year in school and ethnic group memberchip
cells in the former case.

From Tables XV and XVI the following inferences may be made

about the two tests.

(1) Point-biserial correlations of items with total score and
proportion of the sample passing each item indicate that The D. 48
Test has the potential to discyiminate among a sample of testees’
in terms of increasing level of difficulty. Several of the items
of misplaced difficulty level should be interchanged to waximize
this potential.

(2) The Standard Progressive Matrices (1938) 1s & cyclic
test; one would expect to note between as well as within sub-

tests an increasing difficulty level. On the basis of scores

obtained for the sample used in this study, the test structure




TABLE XIII

26,

Standard Progressive Matrioces (1938) and The D. 48 Test: Mean

Performance by Year in School1

Year in P.M.('38) D.48 Test

School Mean s.d. N Mean s.d, N
4 48.16% 5.2585 367 25.33%*%  5,3983 361
3 b7.44 5.1991 241 2k . 34 5.5896 261
2 b5,91% 5.9686 87 23.77 5.6784 282
1 Lg,12%*% 5,8466 42 22,24%*#%  5,9807 330

oy 47,49 5.5682 737 23.94

1Ethnic group 4 not included in analysis.
**t 8lg. > .01; *t sig.> .05

5.6367 1234

TABLE XIV

Standard Progressive Matrices (1938) and The D. 48 Test: Mean

Performance by Ethnic Group

Ethnlec P.M.('38) D.U8 Test

Group Mean s.d. N Mean s.d. N
1 47.75 5.1482 486 24,20 5.9009 869
2 47.36 5.6293 162 23.41 5.6427 263
3 46.35 6.0533 89 23,04 5.2042 102

wﬁt i7.49 5.5682 737 23.94 5.6367 1234

a— e e e et




TABLE XV

1
Standard Progressive Matrices (1938): Point-Biserial Correlations
of Each Item #ith Total Score and of Sub-~Test Scores with Total
Score; Proportion Rassing Each Item. N = 733
Itam No. rpbis P Item No. rpbis P
A - 1 '0022 0999 C - 1 0001 0989
2 .038 « 990 2 0252 955
3 "0010 0999 g 0169 09?
L 061 «995 «200 .83%
5 33 .96 5 o273 «952
6 -.0 0999 6 0228 0837
7 213 .9 7 <305 .918
8 182 2942 8 <303 « 596
9 .168 984 9 «150 854
10 «208 . 959 10 351 « 580
11 « 340 .882 11 o245 . 584
12 «338 715 12 .186 «101
A-total sc. .570 C-total sc. .626
B - 1 ° 088 ° 993 D - 1 ° 1’40 . 999
2 .161 - 989 2 «126 .981
g .118 «992 3 126 « 997
240 «951 L «186 931
5 « 370 .926 5 «129 «967
6 «30L .898 6 «206 .968
7 o342 829 7 e 257 .854
8 e 331 .861 8 «337 « 834
9 319 .919 9 «263 «807
10 e 33 0952 10 <360 857
11 032 .899 11 «129 31
12 «376 . 705 12 «251 027
B-total sc. .684 D-tutal sc. .611
E - 1 .27"' 0862
2 403 «807
3 377 .738
g .226 .627
517 . 761
6 « 364 <565
7 «355 «596
8 439 462
9 .321 #02
10 .3 .187
11 .045
12 .020 .106
E-total sc. .757




TABLE XVI

The D, 48 Test: Point-Biserial Correlation of Fach Item with

Total Score; Proportion Passing Each Item

P Iten No.

Itenm lo, rpbis rpbis P
1 «239 .992 22 Ll 487
2 . 249 979 23 .283 JLl2
3 331 «952 2l .338 331
4 311 «972 25 «238 097
5 409 .870 26 .155 <143
6 335 -9l 27 533 604
7 .370 847 28 476 .699
8 428 785 29 «513 .« 542
9 458 .670 30 «510 675

10 405 .866 31 361 360
11 A28 <847 32 397 «206
12 «393 «909 33 <391 «592
13 «357 919 34 324 «202
14 383 +901 35 305 115
15 JL2h 840 36 .303 «285
16 18 .863 37 0223 «209
17 «519 «527 38 .175 070
18 « 541 « 590 39 «352 .187
19 « 506 «791 40 .284 +106
20 A4 «761 41 <141 .080
21 497 .682 42 <146 .00

43 243 .057

LYy o174 054

N=1265




appears to implement the pattern of inoreasing sub-test and

test item difficulty., Sub-tests A and B ocontain too many easy
items to discriminate efficiently among fhasss subjeoctss

Conclusions

The following conclusions concerning the Standard Progressive
Matrices (1938) and The D. 48 Test are drawn from analysis of date
gathered for a sample of 1579 high school girls of differing ethni:
and cultural backgrounds.

(1) Scores on the Standard Progressive Matrices (1938) and
The D. 48 Test apvear to be related to measures of mathematics
aptitude and achievement. One can hypothesize that this relation-
ship probably has itn base in facility in or preference for
reasoning with symbolic types of material.

(2) Nelther the Standard Progressive Matrices (1938) scores
nor those on The D, 48 Test are validly predicted from indlces
of academin performance used in this study. Only about one-fifth
of the verisancs in scores obtained on the former test and ore-
fourth of the variance in scores obtalned on the latter were
accounted for by varlance obtained on measures of the indeper.dent
variables used in this analysls.

(3) Scores on the Standard Progressive Matrices (1938) and
The D. 48 Test appear to discriminate successfully between high
school years. The two tests do not appear to differentiate
among ethnic groups ﬁsed in this study. However, the four ethnic
groups has the same mean occupational status rank, 5.5. The

instruments may differentiate within ethnic groups as one moves

up or down the soclo-economic ranks.

(4) The construction of The D. 48 Test 1s faulty in terms of
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increasing difficulty levsl of the items. However, it seems to
have a more appropriate ceiling for use with this group than the
Standard Progressive Matrices (1938).

(5) Both the Standard Progressive Matrices (1938) and The
D. 48 Test are described as "goal g~tests"., Nevertheless, the
instruuents appear to be measuring different aspects of !
intellectual capacity. In this study only about 32% of the

varlance in the scores obtained on the Stendard Progressive

 Matrices (1938) was accounted for by variance in scores obtained

| on The D, 48 Test.

Y
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