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CHAPTER I 

INTRODUCTION 

Most intelligence tests have been constructed on the 

assumption that the tests will be administered to indivi

duals who have sufficient vision to read ordinary print. By 

means of Braille, some instruments designed to measure in

telligence have been adapted for use with the blind (5* 6). 

However, because there are substantial differences among 

blind individuals in the facility with which Braille is read, 

most of the adapted intelligence tests have proved to be of 

limited value (5, 6). 

Though research has been devoted to the adaptation of 

orally administered intelligence tests for use with the vis

ually handicapped (k), one problem in the field of intelli

gence testing with the blind has received no attention from 

investigators. The neglected problem is in the development 

of some means for comparing visually handicapped individuals 

with non-handicapped individuals on a test designed to aid 

in the prediction of scholastic success at the graduate level. 

The comparison of visually handicapped with non-handi

capped individuals on a test designed to aid in the predic

tion of scholastic success at the graduate level may be made 

by means of correlation procedures (8:130). If the magnitude 

of relationship between two tests is known, estirates of per

formance on one test may be made from performance on the sec-



ond test. The present study was designed to detexroine the 

magnitude of relationship between a test suitable for use 

with the visually handicapped and a second test which has 

been widely used to aid in the prediction of scholastic suc

cess at the graduate level. 

The verbal portion of an adult intelligence test has 

been adapted by Hayes for administration with visually hand

icapped adult individuals (k) • The instrument which Hayes 

chose for adaptation consists of th® verbal subscales of the 

Wechsler-Bellevue Intelligence Scale, Form I (hereafter re-

fer3*ed to as the Wechsler-Bellevue) (13). Hayes found that 

with only minor modifications the Wechsler-Bellevue could be 

used to obtain accurate measurements of the intellectual ca

pacity of the visually handicapped adult individual. 

Since the publication of Hayes' work on adaptation of 

the Wechsler-Bellevue for use with blind adults, however, a 

considerably revised form of the test has been published 

(li|.). The revised form Is called the Wechsler Adult Intelli

gence Scale (hereafter referred to as the WAIS). Only a few 

of the items from the Wechsler-Bellevue were retained in the 

WAIS, The directions for administration were substantially 

revised. 

The Aptitude Test of the Graduate Record Examinations 

(hereafter referred to as the GRE Aptitude Test) was design

ed to yield a measure of "general scholastic ability at the 



graduate level" (10), The teat was standardized on senior 

students in a selected group of colleges throughout the Unit

ed States. The GRE Aptitude Test has gained wida acceptance 

as an aid in the prediction of scholastic success at the 

graduate level (1). 

The Problem 

Ihe present study had two objec t ives : (a) to deter

mine the magnitude of re lat ionship between the WAIS verbal 

subscales and the GRE Aptitude Test , and (b) to determine 

re la t ive weights for individual WAIS veartjal subtests so that 

some estimate of an indiv idual ' s performance on the GRE Ap

t i tude Test might be obtained from that indiv idual ' s perfor

mance on the WAIS verbal subscales . 

Review of the Literature 

Of a l l instruments currently being used to aid in the 

evaluation of i n t e l l i g e n c e , the WAIS i s considered most use

ful because i t has heen based on a standardization sample 

i^ ich i s more representative of the jdult popiilation of the 

United States than i s the standardization sample of any other 

indiv idual ly administered in te l l i gence t e s t (11;), The WAIS 

was published recent ly , and l i t t l e research with the instru

ment has been x»eported in the l i t e r a t u r e . But the e a r l i e r 

form of the WAIS, the Wechsler-Bellevue, has been found use

fu l as a research Instrument. In a number of cases , the 



Wechsler-Bellevue has been used as a cr i t er ion for es tab

l i s h i n g the constinict v a l i d i t y of other instruments ( 2 ) . 

A, W. Tomminen found that performances of se lected 

individuals on the Wechsler-Bellevue were correlated .83 

with performances of the same individuals on the Army General 

Class i f i ca t ion Test (12) . 

A study d irec t ly re lated to that of Tomminen was car

ried out by Levine and Blackburn ( 7 ) . Levlne and Blackburn 

compared scores obtained by blind veterans on the Wechsler-

Bellevue verbal subscales with scores obtained by the same 

veterans, before they became bl ind, on the Army General 

Class i f i cat ion Test. Wechsler-Bellevue verbal subscale scores 

for the blind veterans were found to be correlated .83 with 

Army General Class i f i cat ion Test scores obtained by the same 

veterans. 

M. inves t igat ion by Merril l and Heathers found that 

scores on the Wechsler-Bellevue were correlated with scores 

obtained on a t e s t designed to aid in the prediction of scho

l a s t i c success ( 9 ) . Merri l l and Heathers compared the per

formances of a group of col lege freshmen on the Wechsler-

Bellevue verbal subscales with the performances of the same 

group of freshmen on the American Council on Education Psy

chological Examination (hereafter refei^red to as the ACE). 

Wechsler-Bellevue verbal subscale scores were found to be 

correlated .50 with AGE quantitative subdivision scores , *Sk 

with ACE language subdivision scores , and .61 with the ACE 



total scox^s* 

In a similar study, Storrs found that Wechsler-Belle

vue verbal subscale scores obtained by a group of students 

were correlated .80 with scores for the same group of stu

dents on the general intelligence subdivision of the General 

Aptitude Teat Battery (11). 

No studies have been reported in the literature on 

the adaptation of the WAIS verbal subscales for administra

tion with the blind. No studies have been reported in the 

literature on the development of techniques for the predic

tion of scores for visually handicapped individuals on a 

test designed to measure general scholastic ability at the 

graduate level. 



CHAPTER II 

PROCEDURE 

Subjects 

The sample of subjects chosen for the present study 

consisted of l|.9 persons selected at random from a population 

of 98 sighted individuals who were administered the GRE Ap

titude Test during October, 1958, at Texas Technological Col

lege. Of the k9, one refused to cooperate, and two left Texas 

Technological College shortly after being administered the 

GRE Aptitude Test and could not be reached. 

Of the 46 subjects examined for the present study, 

three were senior students, 43 were graduate students who had 

not yet received the master*s degree, 2B were male and 18 were 

female. The age distribution was highly skewed in the posi

tive direction. The distribution range was from 20 years to 

57 years, with a mode of 22 years, and a mean of 27.1̂ 6 years. 

Because of the confidential nature of the GRS Aptitude 

Test scores, the names of individuals used as subjects in 

the present study never appeared in connection with the GRE 

Aptitude Test scores of those individuals to anyone other 

than a member of the Texas Technological College faculty. 

When the present study was undertaken, only the names of the 

98 population individuals were made available for the selec

tion of subjects. When the examination of subjects on the 

WAIS verbal subscales was completed, the names of subjects 
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and the results of the WAIS examinations were presented to 

a member of the Texas Technological College faculty. WAIS 

scores were paired with appropriate GRE Aptitude Test scores, 

and were made available for statistical analysis for the 

present study. The names of subjects were not made available 

with the paired GRS Aptitude Test and WAIS verbal subscale 

scores. 

The Test Instruments 

The GRE Aptitude Test was designed to measure "gener

al scholastic ability at the graduate level" (10). The test 

yields scores for Verbal and Quantitative subdivisions (hei^-

after referred to as the GRE Verbal and GRE Quantitative). 

In a total working time of two and one-half hours, those 

individuals taking the test are presented items concerned 

with verbal reasoning, algebraic problems, and the inter

pretation of graphs, diagrams, and descriptive data. The 

test is the property of The Educational Testing Service and 

Is administered at specified times at testing centers desig

nated by The Educational Testing Service. 

The verbal subscales of the WAIS include subtests de

voted to Information, Comprehension, Arithmetic, Similarities, 

Digit Span, and Vocabulary. The full WAIS scale also includes 

five performance subtests. The performance subtests, however, 

require vision on the part of the individual taking the test 
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and were not included in the present study. 

The six verbal WAIS subscales require approximately 

30 to I|.5 minutes for administration. Only the Arithmetic sub

test is timed. To 3*eceive credit for a correct answer, a sub

ject must respond in a minimum time. Extra credit is given 

on some items for correct responses within a specified time. 

Responses to the Arithmetic, Digit Span, end Information sub

tests are scored by the examiner directly according to cri

teria provided by the test manual. The administrator's judg

ment must be used in scoring the wide variety of possible 

responses on the Vocabulary, Comprehension, and Similarities 

subtests. Basic criteria are provided by the test manual for 

these subtests. 

The Testinî  Procedure 

Before the present study was undertaken, all subjects 

had been admLinistered the GRE Aptitude Test at Texaa Tech

nological Coller̂ e according to procedure recommended by The 

Educational Testing Service. 

Subjects were examined individually on the WAIB accord< 

ing to the standard procedure for administration, with two 

exceptions. Two items of the WAIS Comprehension subtest were 

replaced with comparable items from the Wechsler-Bellevue 

Comprehension subtest. A printed list of Vocabulary subtest 

wox*ds, which is shown to subjects under standard WAIS admin

istration, was omitted. 



In the extensive revision of the Wechsler-Bellevue 

which resulted in the WAIS, many Wechsler-Bellevue items 

were retained in th© newer form. Among these were two Gon-

prahension subtest items which Hayes considered unfair to 

the blind (4). In the present study, these uiifair items were 

replaced with alternate items from the Wechsler-Bellevue 

Comprehension subtest, as was suggested by Hayes. 

The WAIS Vocabulary subtest requires the visual pres

entation of words to be defined by subjects, unlike the Wech-

slex^Bellevue Vocabulary subtest in which all items are ad

ministered orally. Since the present study was aimed at de

veloping some means of predicting the performance of vis

ually handicapped individuals on a test of general scholas

tic ability at the graduate level, the visual presentation 

of words on the Vocabulary subtest was omitted. Instead, 

each word was presented orally and was repeated or spelled 

out, if the subject requested. 

The Treatment of Data 

Raw scores on each of the WAIS were converted to 

scaled scores by means of tables provided in the teat manu

al (14). The scaled scores then were totaled for each sub

ject. 

By means of a formula provided by McNemar (8:118), 36 

Product Moment correlation coefficients were computed. In

cluded among correlation coefficients computed were 15 re-
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vealing the interrelationships among WAIS subtest scaled 

scores. Correlation coefficients were derived to detewiine 

the relationships between scaled scores on each of the six 

WAIS verbal subtests and scaled scores on the two GRE Apti

tude Test subdivisions, individually and combined. The two 

GRE Aptitude Test subdivisions, individually and combined, 

alao were correlated with totaled scaled scores for all WAIS 

subtests (hereafter referred to as WAIS Scaled Scores). 

Two multiple correlation coefflclenta were obtained 

by means of the Doolittle method of nimierical solution (8: 

183)^ From the multiple correlation procedure, relative 

weights for WAIS subtests were derived. 



CHAPTER III 

RESULTS 

Correlation coefficients relating WAIS verbal sub-

scales to the GRE Verbal and GRE Total are shown in Table I. 

WAIS subtests were found to be correlated with the GRE Ver

bal and GRE Total, though not with the GRS Quantitative. For 

this reason, correlation coefficients relating WAIS verbal 

subtests to the GRE Quantitative were not presented in tab

ular form. 

Computed, but not presented in tabular form, were cor

relation coefficients relating WAIS Scaled Scores to the GRS 

Aptitude Test subdivisions. WAIS Scaled Scores were corre

lated .63 with the GRE Verbal, .07 with the GRE Quantitative, 

and ,68 with the GRE Total. With 44 degrees of freedom, cor

relation coefficients relating WAIS Scaled Scores to the GRE 

Verbal and GRE Total were significantly different from zero 

beyond the ,01 level. The correlation between WAIS Scaled 

Scores and dhe GRS Quantitative was not significantly dif

ferent from zero. 

When weighted and combined by means of the Doolittle 

method, the WAIS subtest correlations yielded the highest 

coefficients which may have practical application in esti

mating achievement on the GRE Verbal and GHS Total (8:l60). 

The multiple correlation coefficient obtained between WAIS 

verbal subscales and the GHE Verbal was .81. The multiple 

11 



TABLE I 

CORRELATIONS OF WAIS SUBTESTS WITH 
THE GRE VERBAL AND GRS TOTAL 

12 

WAIS 

Subtes t s 

Information 

Comprehension 

Arithmetic 

S i m i l a r i t i e s 

I>igit Span 

Vocabulary 

GRS 

r 

.50 

*3k 

.ko 

,36 

.26 

.78 

GHS Aptitude Test 

Verbal 

P* 

.01 

.05 

.01 

.05 

.05 

.01 

GRE Total 

r 

.53 

.39 

.42 

.39 

.32 

.67 

P 

.01 

.01 

.01 

.01 

.05 

.01 

ii 

dom. 
All p va lues were computed for 4^ degrees of f r e e -
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correlation coefficient relating WAIS verbal subscales to 

the GRE Total was .76. Both multiple correlation coeffi

cients were significantly different from zero beyond the .01 

level. 

Weights for WAIS subtest scaled scores used as pre

dictors of GRE Aptitude Test subdivisions are shown in Table 

II. Also included In Table II are the Y intercepts for the 

regression lines of WAIS verbal subscales on both the GRE 

Verbal and GRS Total, and the standard errors of estimate 

for the predicted GRE Aptitude Test subdivision scores. 

As shown in Table III, there were differences between 

the mean and standard deviation for WAIS Scaled Scores ob

tained in the present study and that mean and standard de

viation obtained for the WAIS standardization sample. In 

contrast to those of the WAIS, means and standard devia

tions obtained for the GHE Aptitude Test In th© present study 

are little different from the means and standard deviations 

obtained for the GRS Aptitude Test standai^ization group, as 

shown in Table III. 

Since the curtailment of range for WAIS Scaled Scores 

reduces the size of the correlation coefficient between WAIS 

Scaled Scores and the GRS Aptitude Test subdivisions, a cor

rection for the curtailment was applied, as suggested by 

McNemar (8:149). When corrected for restriction of range, 

the correlation between WAIS Scaled Scores and the GRE Ver

bal was .80. The corrected correlation between WAIS Scaled 
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TABLE I I 

RELATIVE WEIGHTS FOR WAIS mmESTS FOB 
TEE fKl'mOTlOn OF SOOHES OK 

m^ GHB AFTIfUDE 1SST 

jPjBgBBBSggSgSSftto;.'~JZ»<»-»«-^ *''• """"" •"'••mi'—""""'"""!"* *' 

WAIS 

« « j ub tests 

GHE Aptitude Test 
Wia^Nv•^i»»l•JMl^»^.'^%«^*lW•^.l<^|^^^J*.•.-•a^WlWlll'•^ 

InfoB'oation 

O^xprehenslon 

AFtttestio 

a i i i i lor i t ies 

Digit Spam 

Vocabulary 

X Intercept 

stiKitdara., Error 
of "::stimate 

GHE Verbal 

ic?iht® 

•I I im.iiii>ii»i' •wiiiiwiWMi<wi'iwiiii 

2.67 

5.69 

-1.73 

•33 

61.30 

m^ Total 

. «< 11 i«il»«HI 

15.70 

13.27 

11.63 

3.'^i 

T.16 

33.56 

-1W.70 

119.75 
HWiW'iiiWIIW'WW' b»Wfc.'«»—*»*w^<y''*w*'*»"'i"—••*""«*"^ ' - -

M»WM*BWiWI HW«Wff»ll 
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TABLE III 

A COMPARISON OF OBTAINED IIEANS AND STANDARD 
DEVIATIONS FOR WAIS SCALED SCORES AND 

THE GHE APTITUDE TEST 'UTB TSOSE 
FOR STANDARDIZATION GROUPS 

Test 

GRE Verbal 

GRS 
Quant i ta t ive 

GRE Total 

WAIS Scaled 
Scores 

He 

• 

Obtained 

I4.58.30 

489.57 

950.00 

76.60 

an 

Standard
i z a t i o n 
Group 

492.00 

480.00 

# 

58.04 

Standard 
Deviation 

Obtained 

104.60 

• 

101.83 

179.54 

9.54 

Standard
i z a t i o n 
Group 

96.00 

94.00 

^ 

15.21 

^Not available. 
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Scores and the GRE Total was .84. 

To obtain an estimate of the true relationship be

tween the WAIS Vocabulary subtest and the GRE Verbal and GR: 

Total, the correction for restriction of range was applied. 

The corrected correlation between the WAIS Vocabulary sub

test and the GRE Verbal was .86, while the corrected corre

lation between the WAIS Vocabxilary and the GRE Total was 

.78. 



CHAPTER IV 

DISCUSSION 

Correlation coefficients obtained in the present study 

are similar to those derived by other investigators In com

parisons of the Wechsler-Bellevue verbal subtests with other 

tests of intellectual capacity. A correlation coefficient 

comparable to those found in the present study (r=.83) was 

reported by Tomminen (12), while Merrill and Heathers (9), 

in their comparison of the Wechsler-Bellevue to the ACE to

tal, reported a correlation coefficient somewhat lower than 

those obtained In the present study (r«.6l). 

A finding of the present study which tends to support 

conclusions of numerous other investigators was the high cor

relation obtained between the WAIS Vocabulary subtest and 

the GRE Verbal. The corrected Yocabulary subtest correla

tion with the GRS Verbal {r».87) Is in keeping with the usu

al finding of investigators that general vocabulary tests 

correlate highly with total scores on achievement tests and 

intelligence tests (38l67). 

But correlation coefficients corrected for restric

tion of range cannot be used in regression equations for the 

prediction of scores, though they may give a truer indica

tion of the relationship between two variables than do un

corrected correlation coefficients (8:160). Since this is 

true, the highest useful correlation coefficients obtained 

17 
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in the present study were the multiple correlation coeffi

cients (r«.8l, r«.76). 

Only simple multiplication and addition are required 

for the practical application of relative WAIS subtest weights 

shown in Table II on page 14. 

An example of the application of WAIS verbal subtest 

scaled scores and their relative weights for the prediction 

of performance on the GRE Verbal is shown by special illus

tration in Table IV. In the left-hand column of the illus

tration are shown WAIS verbal subtest scores, all arbitrari

ly set at 10 to simplify the illustration. Relative weights 

for WAIS verbal subtests are showrn in the center column. 

Each relative weight is in the same row with its appropriate 

WAIS subtest score. 

To obtain an estimate of the GRE Verbal scoi*e from 

WAIS subtest scaled scores and weights, each WAIS subtest 

score should be multiplied by its appropriate relative weight. 

The products of this multiplication are given in the right-

hand column of the illustration. The predicted GRE Verbal 

score is obtained by totaling the products in th© right-

hand column with the Y intercept. 

The .05 level confidence interval for the predicted 

score is obtained by multiplying 1.96 by the standard error 

of estimate for WAIS verbal subtests employed as predictors 

of GRE Verbal scores. As shown in the illustration, the .05 

confidence interval falls between 209 and 449. However, be-



TABLE IV 

THE PREDICTION OF GRS APTITUDE 
TEST SCORES FROM WAIS 

VERBAL SUBTESTS 

19 

Subtes ts 

Information 

\ Corapi^hension 

Arithmetic 

S i m i l a r i t i e s 

Dig i t Span 

Vocabulary 

Y I n t e r c e p t 

Predic ted Score 

Confidence In te : 

Limits of Probal 
True S< 

Obtained 
WAIS Subtest 

Scores 

10 

10 

10 

10 

10 

10 

X 

X 

X 

X 

X 

X 

Relat ive 
Weights 

2.67 

5.54 

5.69 

-1 .73 

.33 

32.24 

rval ^ (1 .96)(61 .3) 

ble 
3ores (p«*05) 

as 

M 

ss 

flS 

s 

m 

St 

= 

ss 

sz 

Products 

26.70 

55.40 

56.90 

-17.30 

3.30 

322.40 

-118.2l{. 

329.24 
(330.00) 

120.15 
(120.00) 

209 and 449 
(210) (450) 
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cause GRE Aptitude Test scaled scores are presented only in 

steps of 10, i t i s appropriate to round predicted scores and 

th© l imi t s of the confidence interval to the nearest 10. 

Consulting a table of percenti le ranks for appropriate 

GRE Verbal scores (2) reveals that the confidence interval 

in terms of percent i l e s would rang© between the f i r s t and 

thirty-seventh percent i les for the GRE Aptitude Test stan

dardization group. 

I t i s apparent from an examination of Table I , on 

page 12, that , for the data of the present study, the Vocab

ulary subtest i s related to the GRE Verbal and GHE Total more 

c lose ly than i s any other WAIS subtest . This relat ionship i s 

so great that the resu l t s of the WAIS Vocabulary subtest may 

be used in obtaining an estimate of performance on the GRS 

Verbal by means of the regression equation (8:130) . However, 

predictions obtained by use of th© Vocabulary subtest alone 

w i l l be l e s s precise than those obtained by use of the mul

t ip le correlat ion weights. The l a s t statement i s even more 

true where an estimate of the GRE Total i s sought, since the 

Vocabulary subtest i s some^at l e s s c lose ly related to the 

GRE Total than to the GRE Verbal. 

Conclusions 

Two conclusions vara drawn from the data of the pre

sent study: (a) the extent of correlation between the WAIS 
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verbal subtests and the GHE Verbal and GRE Total is substan-

tial, and (b) a multiple correlation technique is useful for 

the estimation of GRE Verbal and GRE Total scores from WAIS 

verbal subtest scaled scores. 



CHAPTER V 

SUMMARY 

Th© present study was designed with two objectives: 

(a) to determine the magnitude of relationship between the 

WAIS verbal subscales and the GRE Aptitude Test, and (b) to 

derive relative weights for WAIS verbal subtests so that 

estimates of GRS Aptitude Test scores might be made from 

WAIS verbal subscale scaled scores. 

A sample of 49 subjects was selected from among 98 

sighted individuals who were administered the GRii: Aptitude 

Test during October, 1958, at Texas Technological College. 

Of the 49, one refused to cooperate, and two left Texas Tech

nological College shortly after being administered the GRS 

Aptitude Test and could not be reached. 

Subjects were examined individually on the WAIS ver

bal subscales. Two changes in adiriinistration which would 

make the WAIS verbal subscales suitable for use with the 

blind were employed in the examination of subjects. 

By means of a formula provided by McNemar (81II8), 

36 Product Moment correlation coefficients were computed. 

From subtest intercorreletions and subtest correlations with 

the GRE Verbal and GHE Total, multiple correlation coeffi

cients and relative weights for WAIS verbal subtests used aa 

predictors of the GRE Aptitude Test were derived. 

The WAIS verbal subscales \fere found to be correlated 

22 
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with th© GRE Verbal and GRE Total, though not with the GRE 

Quantitative. The multiple correlation procedure yielded the 

highest co3*relation coefficients which may have practical 

application in the estimation of GRE Aptitude Test scores 

from WAIS Verbal subscale scores {r».8l, r=,76). 

Relative weights for WAIS subtests used as predictors 

of the GRE Verbal and GRE Total were derived and an illus

tration of the practical application of the multiple corre

lation weights was presented. 

It was concluded that the magnitude of relationship 

between the WAIS verbal subscales and the GRS Verbal and OIC: 

Total is substantial, and that a multiple correlation tech

nique is useful for the estimation of GRE Verbal and GRE 

Total scores from WAIS verbal subscale scores. 
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