THE UNIVERSITY OF DETROIT

THE WECHSLER-BELLEVUE INTELLIGENCE SCALE
AS A FREDICTOR OF SUCCESS IN A
COLLEGE OF ENGINEERING

A THESIS
SUBRMITTED TO TSE GRAIDUATE FACULTY
IN PARTIAL FULFILIMENT CF THE
REQUIREMENTS FOR THE DEGREE OF
MASTER OF ARTS

DEPARTMENT OF PSYCHOLOGY
BY
HUGO A. DE MARTINO

122999

T PS DETROIT, MICHIGAN

J)jqz JUNE, 1953



i1

ACKNOWLEDGMENTS

The writer wishes to express his gratitude to the
Reverend Charles A, Welsgerber, S.J. of the Department of
Psychology, upon whose recommendation this study was
undertaken, and to his edviser, Dr. Justin Plkunas, for his
guldance in the development of this study. The writer is
grateful for thelr suggestions and encouregement.

The writer also wishes to express his apprecistion to
Dean Jasper Gerardi, the Faculty of the College of Engineer-
ing, and to those students of the college who volunteered

their time to act as subjects for this investigation.



1ii

TAELE OF CONTENTS

Chepter Page
I - INTROWCTION ® & & & & & & 8 8 & = @ =8 = = = =8 » l
II - REL.&TED STUDI m . - . L] L] . - . - . . Ll . - - - - 8

III. PRESENTATION AND DISCUSSION OF DATA. « « « ¢ o & 18

Iv. WY M-D cm:cLU SIONS. - - - L] - . - . - - - L] 38

BIBLIOGRAPHY ¢« ¢ ¢« s ¢ s ¢ ¢ 6 ¢ ¢ 6 s 8 s ¢ o o 34



iv

LIST OF TABLES

Table Page
I. Age Distribution . . : RS L T T 6

II. Meens and Stenderd Devistions of the Wechsler
Sceles and the Pre-Engineering Inventory for
100 Freshmen Engineering Students at the
Unlyerglty of Botrolt, ¢ + o &« o o s o o 5 o = & 19

I1II, Meens and Standerd Devietions of Five First
Semester Courses for 100 Students in the
College of Engineering . « ¢« « ¢« o« ¢ o ¢« o ¢« s ¢« 21

IV, Correlations Between the Wechsler Scele, Form
II and Grades for Each of Five Engineering
courses- - - - - . - - - - - - - - - - - - - - - 22

V. Correlations Between Wechsler IQ Sceles, the
Pre-Engineering Inventory, end Grade Point
Ava rages - - L] - - - - - - . - . - - - - - - - - 24

VI. Correletions Between Wechsler's I{ Sceles &nd
the Pre-Engineering Inventory. « « « « « ¢« « « « 27



CHAPTER I
INTRODUCTION

One of the important aspects of research apparently
neglected in the Wechsler-Bellevue literature is the reli-
ablility of the scale as a predictor of academlc success,
There have been many studlies on its reliebility and validity
as an intelligence test and as a clinical tool in diegnosing
mental disorder. Other studies have concentrated on its
reliebility in a shorter form eand on its relationship to
simller tests. However, studies reletive to its reliability
as a predictive device in educetional and vocational counsel-

ing are extremely limited.

Purpose of this Study

This study wes undertaken in an effort to determine the
reliability of the Wechsler-Bellevue as & predictor of success
with freshmen engineering students. More specifically this
investigetion is directed toward accomplishing four goals;
namely the determinstion of the relationship between:

1, The Wechsler-Bellevue subtest weighted scores, the
Wechsler-Sellevue Verbal, Performance and Full Scale I3s,
Form II, and five freshman engineering courses.

2. The Wechsler-Bellevue Verbal, Performance and Full
Scele IQs, Form II, and the Pre-Engineering Inventory Com-

posite Scores.



3. The Wechsler Verbal, Performance and Full Scale
IQs, Form II, end the grede point avereage.
4, The Pre-Engineering Inventory Composite Scores and

the grade point average.

Rationele
Intelligence tests have been used for meny yeers as
predictors of acedemic success. In discussing intelligence
as one of the factors affecting college gredes, Daniel
Harris states that

Although more end more ettention hes been paid
to factors other than intelligence, the importance
of this factor 1s ever with us. Verious investiga-
tors report correlation with grades ranging from
.33 to .64. At a number of places intelligence
test scores were found to Be the best single pre-
dictive device for gredes,

The possibility of utilizing the Wechgler-Bellevue as
an aid to educetionsl end vocational counseling was first
inferred from Wechsler's own stetements. In regard to the
general significance of dividing the scele into a Verbel and
Performence part, he esserted that

In practice this division is substentiated by
differences between posited ebilities &nd verious
occupational eptitudes. Clericsl workers and
teachers, in general, do much better on verbesl tests,
whereas manuel workers and mechanics do better on
performence. The correletions are sufficiently
high to be of velue in vocational guidance, garti-
culerly with adolescents of high school age.

1. Daniel Harris, "Fectors Affecting College Greades:
A Review of the Literature, 1930-1937," Psychological
Bulletin, XXXVII (March, 1940), 125,

2. David Wechsler, The Meesurement of Adult Intelli-
ence, 3rd edition, p. 146.



Edward E, Anderson and collaborators in a comparative
study of the Wechsler-Bellevue, Revised Stanford-Binet and
the Americen Council on Education Tests and grade point
averages state that at the college level, "...intelligence
tests are expected to show some correlations with scholestic
success..."> However, they recognized the need for further
research with the Wechsler-Bellevue in this ares &and suggest-
ed thet

eesits usefulness with college students would be

limited unless its relation to grade averege com-

pared favorably with that of other tests.4

It is the hope of this investigator that this study will

contribute to the research on the Wechsler-Bellevue in pre-

dicting academic success,

The Instruments

No attempt will be mesde in this study to describe the
Wechsler-Bellevue since it is felt thet its extensive clini-
cal use and the many studies that have been published on it
are familiar to psychologists and educators alike.

However, the use of Form II in this study necessiteates
a brief consideration of its relationship to Form I. The
standardization group used by Wechsler for Form II was based
on successive samples of over 1,000 cases of male adults,

3. ZEdward E. Anderson, et al., "Wilson College Studies
in Psychology: I A Comperison of the Wechsler-Bellevue,
Revised Stanford-Binet, end the American Council on Education
Tests et the College Level,"™ Journsl of Psychology, XIV
(October, 1942), 317, o

4., Ibid.



ages 18-40, He supplemented this sample with studies on
special groups. Wechsler indicated & high correlaetion bet-
ween the two forms with a mean difference of less than two
points between the Full Seccle scores,>

The writer used Form II of the Wechsler-Bellevue for
two reasons; namely, less work hes been done with this form
and 46 subjects of the total sample used in this study had
already been given Form II.

The Pre-Engineering Inventory 1s a series of tests
constructed for the purpose of messuring those abilities
fundamental to successful study of engineering, It 1is de-
signed primerily to assist in the selection of those students
who will be the most likely to succeed in an engineering
school. It serves & speciel purpose of comparing the fresh-
man engineering student with the other members of his class
and with freshmen engineering students in general, The tests
are divided into two booklets. Booklet I consists of tests
measuring general verbel ability, technicel verbal sbility,
and ability to comprehend mathemetical materiels. Booklet
II consists of tests measuring abilities in genersl mathema-
ties, mechanical prineiples, spetisl visuelization and in
understanding society. The inventory is designed to be ad-
ministered in two three-hour periods which mey be scheduled
on the same dey, It can either be hand or mechined scored.

S. David Wechsler, The Wechsler-Bellevue Intelligence
Scele, Foram I1I, (Manualf. Pe V.



Eight rew scores are finally derived, one for each of the
tests plus a Composite Score. These are then converted to
scaled scores and to percentile renks., The norms for the
inventory are besed on e selected sample of 9,994 freshmen
engineering students in colleges of engineering throughout

the United Stetes.®

Subjects

The group selected for this study consisted of 100
freshmen in the College of Engineering at the University of
Detroit. Of this zroup, 47 were obtained from a similer
study conducted by Tryge Engen, who used 50 freshmen en-
gineering students to compare the Wechsler-Bellevue, Form II,
with academic success in the College of Engineering at the
University of Detroit,’ Three subjects in his sample were
excluded from the total group since they did not complete
the courses required for this investigation. The entire
group selected for this study was obtained by e strietly
volunteer system, A freshman engineering student, for the
purpose of this study, wes one who hed no previous college
treining end wes enrolled in the College of Engineering at
the University of Detrolt from the Fall Semester of 1951 to
the Spring Semester of 1953, None of the group hed taken

6. K. W. Vaughn, "The Pre-Engineering Inventory,"
The Journal of Engineering Education, XOXIV (May, 1944), 615-26.

7. Tryge Engen, "A Comparison of Performance on the
Wechsler-Bellevue Intelligence Scale and Success in the En-

gineering College,” Unpublished Master's thesis, University
of Detroit Library, 1952.
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the Wechsler-Bellevue previously. The age distribution for
the group is presented in Teble I.

TABLE I

AGE DISTRIBUTION
Age Group | Subjects

37 18
18 69
19 13
20 2
21 0
22 1
23 1l
24 1
25 1

Procedure

The Wechsler-Bellevue, Form II, was administered to 53
freshmen engineering students during the Fall Semester of
1952. The 47 students from Trygg Engen's group were tested
during the Fall Semester of 1951.

Testing conditions, such &s place of testing, rapport,
praise and encouregement were held as constant es possible,
The time of testing, however, was difficult to control and
possible influences due to fatigue should be noted.

The students' final grades for the first semester and
their Pre-Engineering Inventory Composite Score percentiles
were obtained from the office files of the Dean. The inven-
tory is administered by the College of Engineering at the
beginning of the Fall Semester &s part of its regular oriente-

tion procedure. All pertinent data for each subject, i,e.,
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name, ege, date of examination, birthdete, test scores, and

the final grades were transcribed to & master chart to faecili-
tate further statistical operations.

It is assumed that the use of Trygeg Engen's group of 47
students has little or no effect on the final data since they
were investigated under similar circumstances and each exeminer
used the standardized procedure outlined by Wechsler for the

administration and scoring of the test.



CHAPTER II
RELATED STUDIES

A survey of the literature reveals several studles that
heve contributed substentially to our present knowledge in
regerd to the use of the Wechsler-Bellevue as a predictor of

ecademic success.

Studies with Various College Curricula

Edward E. Anderson and others at Wilson College, using
a group of 112 freshmen women in verious curriculas, studied
the reletionship of their scores on the Wechsler-Bellevue to
their scores on the Revised Stanford-Binet, the American
Council on Educetion Tests at the College Level and to their
college grades. The results showed the mean Full Scale IQ
for the group to be 118.5 with e median of 119(SD: 7.2) and
2 range from 99 to 135, The Verbal Scele I{ mean was 116.0
with a medien of 115(SD: 7.0) and a range from 100 to 131.
The Performance Scele I{ mean was 115.8 with a median of 116
(SD: 8.8) end a range from 95 to 133, The correlations of
the grade point averages for the first semester with the
Wechsler Full, Verbal and Performance Sceles were ,41, .50
and .19 respectively, With regard to the finding of a low

correlation between the Performance Scasle and grade point



averages, Anderson states

The correlation of the Wechsler-Bellevue
Performance Scele with other measures are all appro-
ximstely .20--.30 pts. lower than the correspond-
ing correlstion of any other test. It is apparent
that, et the college level, the Wechsler-Bellevue
Performance Scele is not meesuring an ebility
merkedly involved in scholastie success or other
intelligence tests. There is considersble doubt
that the performance scele is measuring the same
function as the verbsl scele et the college level,®

The Verbal Scale correlated .34 with the Performence Scele,
substantielly lower than the correletion of .71 reported by
Wecnsler.9

He concluded his explenstion of the lower Performance
Scele reletionship with grede polnt average by remerking that

Vihen differences in intelligence are great,

as in the heterogeneous stendardization group, it

appeers that individuel differences on the perfor-

mance scele are in pert due to the same function

as are individuel differences on the verbal scale.

But when differences in intelligence ere restrict-

ed and the level of intelligence high it seems

that individual differences on the performance test

are to a large extent influenced by some factors

other then those involved in the verbsl scele,

other intelligence tests, and scholestic success, 10
This finding of Anderson's is important to consider in eval-
uating deta obtained from relatively homogenous groups.

A study similer to thet of Anderson and co-workers is
that of Aaron Sartain, who compered various intelligence tests
with each other and with average freshmen gredes. FHe used

the Revised Alpha Exeminetion, Form 5; the Otis Self Adminis-

8. Anderson, et al., op. ¢it., p. 323.
9. Wechsler, op. cit., p. 126,

10. Anderson, et sl., op. ecit., p. 323,
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tering Test of Mentel Ability, Form A; the Americen Council
on Education Psychologicel Exemination, 1942; the New Revised
Stanford-Binet, Form L and the Wechsler-Bellevue, Form I,
The subjects for the study consisted of 50 college students
who were given the tests during their freshman yesr. His
conclusions were that there was no appreciesble difference in
the intercorrelations of the tests themselves. Secondly, the
results indicated no significent differences in the correlations
of these tests with the average freshmen grades. Thirdly,
the best weighting of the test scores raised the correlation
from .581 to .636 for predicting gredes. Lastly, it was
found thet the IQs of the Stanford-Binet were significantly
higher than those of the other two intelligence tests.
Sartain points to the relatively low correlation of the Wech-
sler Performance Sctzle with grade average. The correlations
between grade everesge and the Wechsler Full, Verbal and Per-
formence were .53, .58 and .35 respectively. The mesn Full
Scale IQ wes 117.5,11

Tryge Engen investigeted the relationship of the Wechsler-
Bellevue, Form II, and success in the College of Engineering
at the University of Detroit. Hls purpose was to determine the
mean scores of 50 freshmen engineering students on the Wech-
sler-Bellevue, Form II, end to correlate these scores with the
mean school grades at the end of the first semester, A sec-

11, Aaron Sartain, "A Comperison of the llew Revised
Stenford-Binet, the Wechsler-Bellevue Scele and Certain Group

Tests of Intellligence,™ Journel of Social Psychology, XXIII
(May, 1946), 237-39.
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ondary objective of this investigetion was to compare the
relative efficacy of the Wechsler-Bellevue, Form II, and the
Pre-Engineering Inventory for predieting success in engineer-
ing schools. His sample was a homogenous group of 50 fresh-
men who had no previous college training eand who ranged, with
only four exceptions, from 17 to 19 years of age. The means
of the Wechsler Full, Verbal and Performance Scale were 124.10
(sp: 6,98), 120.14 (SD: 7,73) and 120.98 (SD: 8.00), respec-
tively. The mean Pre-Engineering Inventory Composite Score
was 47.32, The coefficients of correlation for the Wechsler
Full, Verbal and Performance Scale were .556 (SE: .144), .594
(SE: ,144) and .417 (SE: ,144), respectively, The Pre-Engi-
neering Inventory Composite Score correlation with the mean
school grades was .719 (SE: .149), suggesting & substentially
higher reliability for the inventory as en indicator of suc-
cess in the school. All the correlations obtained were sig-
nificant at the 1% level. ¥Te concluded thet there was a de-
pendable relationship between the Wechsler-Bellevue, Form II,
and grades earned in the college. It should be noted that
Engen's finding of a lower Performance Scale reliability is
consistent with the findings of Anderson and Sertain,l2

A Study with High School Seniors
Arden N. Frandsen, using 83 high school seniors, deter-
mined the reletionship of the Wechsler-Bellevue to high

school achievement. The correlations with third yeer grade

12. Engen, op. cit., pp. 28-32.
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point average were, .685, .69, and .48 for the Wechsler Full,
Verbal and Performance Sctles respectively. The means for
the Full, Verbal and Performance Scasles were 119.8 (SD: 11.88),
115.7 (SD: 12.96) and 119.6 (SD: 10.08) respectively.l3

The subtests found to be separately le=st valid for pre-
dictive purposes were the Picture Arrangement, Picture Com-
pletion and Object Assembly. Omitting these three least va-
1id subtests, the author found that the combination of the
remeining seven, excluding the Vocabulary subtest, correlated
.765 with the grade polnt aversge, Although the deta are
limited to high school seniors, Frandsen believes the conclu-
sions would apply to college freshmen ass well, It is inter-
esting to note the suggestion made that certein subtests be
onitted in order to obtain a higher prediction of academic
success.

A Study of the Two Forms of
the Wechsler-Bellevue

Renete Gerboth investigeted the relationship between
the Wechsler-Bellevue, Form I and Form II. Her comparative
study was conducted to determine the differences between
the mean scores of the two forms and to determine the prac-
tice effect due to retesting. Finally, she determined
their intercorrelations and their relstionship to the
Americean Council on Educetion Psychological Examination

13. Arden N. Frandsen, "The Wechsler-Bellevue Intelli-

gence Scele and High School Achievement,™ Journal of Applied
Psychology, XXXIV (December, 1950), 406-12,
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and to their college gradas.14

The group consisted of 100 students at Washington Uni-
versity, 50 of whom were males and 50 females, The group
was somewhat heterogeneous since the students ranged in
classification from freshmen to graduate students. Neverthe-
less, the results are significant in showing how the two
forms compare. The correlation between the Verbel Scale of
Form I and II was ,86. The correlation of the Performance
Scale of Form I with Form II was ,71. These correlations
were obteained when Form II was administered first and Form I
was given lest, When Form I was administered first, the
same correlations were somewhat lower.

The Full Scsle of Form I and Form II was correlated with
the grade point average. The correlation of Form I with the
grade point average was .29, which was significant at the
0.05 level. The correlation of Form II with the grade point
average was .26, which was almost significant at the 0.05
level. Form I apparently has a slightly higher predictive
value than Form II, although the difference is only .03
points, It would be well to point out here that comparative
studies on the two forms are scant and until further research
is done in this area, 1ittle cen be deduced from isolated
studies. However, the two forms have yet to be shown to be
significently different.

14. Renate Gerboth, "A Study of the Two Forms of the

Wechsler-Bellevue Intelligence Scale,"” Journal of Consulting
Psychology, XIV (October, 1950), 385-70. =
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A Study of the Wechsler-Bellevue with
Certain Vocetional Aptitude Tests

Solomon Diamond investigated the Wechsler-Bellevue in
its relationship to certein vocational aptitude tests. He
grouped the subtests of the Wechsler-Bellevue into three
categories; namely, the Linquistic, which consisted of the
Information, Comprehension, and Similerities; the Clerical,
which included the Digit Span, Arithmetic, and Digit Symbol;
and the Spetial, which contained the Picture Completion,
Object Assembly, and Block Design. The results showed that
such a grouping indiceted & fairly high degree of correspon-
dence to the scores on vocational aptitude tests falling
in the seme general areas, His sample consisted of 100 mele
clients of & vocational guidance agency.ls

The use of the Wechsler-Bellevue in vocational guidance
has received scant attention. As Diamond states

The Wechsler-Bellevue Scales, which have

been so thoroughly studied as instruments of cli-

nicsl diagnosis, have received little attention,

as far as the literature indicates, from the

standpoint of their possible he}gfulness in de-
termining vocational aptitudes,

15, Solomon Diamond, "The Wechsler-Bellevue Intelli-
gence Sceles and Certain Vocetional Aptitude Tests,"
Journel of Psychology, XXIV (October, 1947), 279-82,

16. Ibid., p. 279.
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Studies with the Pre-Engineering Inventory

Since it was made available in 1944, the Pre-Engineering
Inventory, Revised Form A, has received a greet deal of at-
tention in research projects in order to determine its effi-
cacy as a predictive device in engineering colleges.

Joseph Moore in reviewing the literature of a decede's
attempts to predict scholestic success in engineering colleges
shows thet from data obtained from ten engineering colleges,
the Pre-Engineering Inventory correlated with the grade point
average in a renge from .16 to .71 for the various tests, and
that the Composite Score correletions renged from .44 to .68.17
Moore's opinion wes that predictive instruments for engineer-
ing schools remeined as effective as they were in the 1930's.
He felt that the Pre-Engineering Inventory failed to corre-
late significantly higher than many shorter tests.

Frederic Lord and co-workers, using the data obtained on
freshmen in twelve schools of engineering find that correla-
tions between the Composite Score and first term greades
ranged from .38 to .68. The median coefficient of correlation
for the group was .60. They concluded that the findings
further substantiate the reliability of the Pre-Engineering

Inventory as a predictor of success in engineering schools,18

17. Joseph Moore, "A Decade of Attempts to Prediect
Scholastic Success in Engineering Schools,"™ Occupations,
XXVIII (November, 1949), 92-7.

18, Frederic Lord, Cowles, J. T. end Menuel Cynamon
"The Fre-Engineering Inventory as a Predictor of Success in
Engineering Colleges,™ Journal of Applied Psychology,
OOV (February, 1950), 30-39.
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H. W. Case, analysing various engineering entrance

examinations, including the Pre-Engineering Inventory, found
tetrachoric correlaetions of the Composite Score with first
semester grade averages of .32; with second semester grade
averages of .54; and with third and fourth semester grade
averages of .54. All these correlations were significant at
the 1% level. He concluded that the Pre-Engineering Inven-
tory was a consistent instrument for prediction and consti-

tutes a useful selection device.19

Summary

The studies which have been reviewed give us a concrete
picture of the research at the present time, showing the
areas yet to be investigated and those which should be fol=-
lowed up further. Summerizing this short review of the 1li-
terature, we can note several indications.

1. The studies of Anderson, et al, Sartain, and Frand-
sen give evidence that the Performance Scale correlates
significantly lower than either the Verbal or Full Scele with
grade point eversage.

2. These sources indicate thet although there is a
substantial correlation between the Wechsler Verbal and Full
Scale with grade point average, which indicates at leest the
possibility of using the Wechsler-Bellevue as a good supple=-
mentary predictor, the lower Performance Scale correlations

19, H. W. Case, "An Anelyslis of Engineering Entrance

Exeminetions," Journel of Applied Psychology, XXXVII
(February, 1953), 42-6.
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suggest weakness in utilizing the test as it is now con-
structed.

3. The Wechsler-Bellevue, Form II, as far as is indi-
cated in the literature, is not significantly different than
Form I.

4., There is & need for further extensive study of the
Wechsler-Bellevue as a predictor of educational and voca-
tionel success.

5. The Pre-Engineering Inventory is an adequate instru-
ment for predicting engineering school success. However, it
is not significantly better then many shorter engineering

aptitude tests.



CHAPTER III
PRESENTATION AND DISCUSSION OF DATA

In the stetistical manipulstions of the data of this
study, the problem under investigation is whether or not the
Wechsler-Bellevue, Form II, is a reliable predictor of suc-
cess with freshmen engineering students. The deta are subse-
quently analyzed in terms of the three specific goals out-
lined in Chapter I. Briefly, these goals were to determine
the relaetionship between: a) the Wechsler-Bellevue subtest
weighted scores, the Wechsler-Bellevue Verbal, Performance
and Full Scale IQs, Form II, and five freshman engineering
courses; b) the Wechsler-Bellevue Verbal, Performance and
Full Sceale IQs, Form II, and the Pre-Engineering Inventory
Composite Scores; ¢) the Wechsler-Bellevue Verbal, Perfor-
mance and Full Scale IQs, Form II, and the grade point average,
and finally, d) the Pre-Engineering Inventory Composite Scores
and the grade point aversage.

Means of the Wechsler Scesles, the Pre-Engineering
Inventory and Five Freshmen Engineering Courses

The means and standard deviations were obtained from the
correlation chart for the computation of the Pearson Product-
Moment Coefficient of Correlation by E. F. Lindquist in whiech
M=1YZX +A.R, and dy-= 1{%&"‘_ (_ENA)Z L

18
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The meens and standard devietions of the Wechsler-
Bellevue, Form II, and the Pre-Engineering Inventory Compos-

ite Score Percentiles are presented in Table II.

TABLE II
MEANS AND STANDARD DEVIATIONS OF THE WECHSLER SCALES

AND THE PRE-ENGINEERING INVENTORY FOR 100 FRESHMEN
ENGINEERING STUDENTS AT THE UNIVERSITY OF DETROIT

Instruments M SD

Wechsler Subtests

Information 12.50 170
Comprehension 12.49 2.287
Digit Span 10.64 3.09
Arithmetic 11.70 2.26
Similarities 12.52 l.42
Vocabulary 12,42 1.27

Picture Arrangement 12.35 2.42
Picture Completion 11.18 1.71

Block Design 13.69 1.97
Object Assembly 13.53 1:7%
Digit Symbol 11.46 2.48

Wechsler IQ Sceles

Verbal 118,31 8.13
Performance 115.22 Q7L
Full 120.02 8.00
Fre-Engineering
Inventory
Composite Score 50.33 | 17.31

A closer examination of the Wechsler Verbal, Performance
and Full Scales show that they ranged from 94 to 137, 95 to
137, and 100 to 139, respectively. On the basis of Wechsler's

classificetion of intelligence, the averasge freshman engineer-
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ing student at the University of Detroit renks in the upper
portion of the bright normal group and ranks higher on this
capacity than about 74 per cent of the population.zo In his
study, Trygg Engen found that with a comperable sample of
50 students the Verbal, Performance and Full Scale mean IGs
were 120.14, 120.98 and 124.10 respectively.zl

The range for the Pre-Engineering Inventory Composite
Score Percentiles for the group was 17 to 8% with a mean of
50.33., The mean score for all the freshmen who entered the
College of Engineering in the Fall Semester of 1952 was 31,
somewhat lower than that of our sample, EHowever, the mean
percentile score obtained for the group approaches the mean
for the standardizstion group, namely 50. It would appear
then, that the sample used in this study is fairly repre-
sentative,

The means and stendard devistions for the five courses
taken in the first semester of the freshman yeer are listed
in Table III. The mean of the graede point average was 2.18
with a SD of .819. The grede point average wes computed by
allowing 4 points for eesch hour of credit for Grade A, 3
points for each hour of credit for Grade B, 2 points for
eeach hour of credit for Grede C, 1 point for each hour of
eredit for Grade D, and no credit for Grsde F. The points
earned were then summed and divided by the totsl number of
credit hours for the five courses.

20. David Wechsler, The Measurement of Adult Intelli-
ence, 3rd edition, p. 40.

2l. Engen, op. cit., p. 18.



TABLE III

MEANS AND STANDARD DEVIATIONS OF FIVE FIRST
SEMESTER COURSES FOR 100 STUDENTS IN
THE COLLEGE OF ENGINEERING

ee—m—m——m—_—————— e eeee—————————————
Course M SD
Chemistry 2.14 1.23
English 2.35 TS
Mathemstics 1.85 1.29
Drawing 2.11 .89
Religion 2.58 .91

Correlations between the Wechsler Scale Scores
and Each of Five Freshman Courses

The means and standard deviations presented in the pre-
vious section are not sufficient to determine relationships
between the Wechsler Scale and the five freshmen engineer-
in courses. In order to find the relationship between the
two varisbles, the coefficient of correlation was computed.
In this way, we can better see whether or not the Wechsler
Scales can predict success in any one of these courses. The
besis for this statement is thet, if the sample studied is
representative of the freshmen engineering student in the
College of Engineering and is adequate in number, the corre-
lations should be significent in predicting success in the
college, We can compare the correlations of the Wechsler
Scales with the individual course, with the grade point
average of the courses combined and with the Pre-Engineering
Inventory, which is known to have a high degree of preactical
validity in determining success in the engineering college.
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The correletions between the Wechsler Scales and each of the
five freshman courses are indicsted in Teble IV. The corre-
lations were computed by the formula for FPearson's r. The

/
standard error was estimated by the formula fr’y}v__,' .

TABLE IV

CORRELATIONS BETWEEN THE WECHSLER SCALE, FORM II AND
GRADES FOR EACE OF FIVE ENGINEERING COURSES*

_——
Instrument ' M R C D E
Subtests
Informetion «24| .20 .23| 20| .18
Comprehension w23 | 03| 1O | 01 ] 21X
Digit Spen «29] 17| 22| 15| .31
Arithmetic « 30| 33| .34]| .00] .20
Similarities .041-.10] .28| .03]| .02
Vocabulery «07]|=.17]| 36| 05| .19
P, Arrangement 1B AR <8BS | 18] <17
P, Completion -15]=.11 |-.07 | .05 |~-.02
Block Design 14 05| 32| <08 10
Object Assembly 09]|=e13| 04| .24 | .03
Digit SymbOl 016 -.10 --02 -.17 312
IQ Sceles
Verbsl «20]| +31| 48| 13| .36
Performance +09|=411] 05| 11 ] .12
Full 20| 510 30| 11| «26

* The five engineering freshman courses are M: Mathema-
ties; R: Religion; C: Chemistry; D: Engineering Drawing; and
E: English,

By using the above table we can determine roughly the
efficaecy of using the Wechsler Scele, Form II and its rela-
tionship to eaech course. The standard error in each cese

was ,101. The levels of confidence very from 1% to more than

5%. For a sample of 100, the coefficient of correletion must
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be at leest .196 to be significant at the 5% level, .233 to
be significant at the 2% level, and .258 to be significent
at the 1% level, 22 Generally, the relationship of the Wech-
sler scales to the individual course is poor. The best co-
efficients of validity are with Chemistry and the poorest with
Drawing. The Arithmetic subtest is the best predictor among
the subtests; it falls down only in Drawing. The Information
and Digit Spen subtests ere next in value after the Arithme-
tic and are about equal, For the course in Mathematics, it
appears that the Informetion, Comprehension, Digit Span and
Arithmetic could probebly be combined to make a feir prediction.
For Religion, the Information, Arithmetic and Verbal Scele IQ
are the best combination. For Chemistry, it appears that the
Verbal Scale IQ is of value for prediction. For Drawing, the
Wechsler scales seem to be of no value for predictive purposes.
Finally, for English, the Verbel IQ is the best predictor of
success. Generally, the IQ sceales are the best predictors.
However, it is to be noted that several subtests correlate
better with a course than the major scales. The differences
between the Performance and Verbal Scales are surprisingly
high with one of the Performance Scele correlations being ne-
gative (Religion).

The Verbal Scale hes the best correletions with eech
course, and is consistent with ell the studies reported at

922. E. F, Lindquist, A First Course in Ststistics,
P. 195,
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the present time. Consistent also are the poor Performance
Scale correlations. It would appeer then, that the Verbal
Scale has the better practicel validity since its correlation
is consistently more dependsable.

Correlations between Wechsler IQ Scales,
the Pre-Engineering Inventory,
and Grade Point Averages
The correlations in Table V should clarify the relation-
ship between the Wechsler IQ Scales, the Pre-Engineering In-

ventory, and grede point aversages.

TABLE V

CORRELATIONS BETWEEN WECHSLER IQ SCALES,
THE PRE-ENGINEERING INVENTORY,
AND GRADE POINT AVERAGES

Instrument SE Sign.
Wechsler IQ Scales
Verbal .411 | .101 1%
Performance .079 | 101 | >5%
Full «.230 | ,101 5%
Pre-Engineering Inventory
Composite Score .617 | .101 1%
(Percentile)

The correlation of the Verbal Scale, .411 (SE: .101),
suggests & significent relationship with the grade point
average, It represents the better of the correlations and
therefore suggests practicel validity, It is the opinion of

this writer that the Verbal Scale could very well constitute
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a supplementery test of prediction. The Full Scele is sub-
stantially lower than the Verbal Scele; however, the reason
seems apparent for the Performance Scale prectically correlates
zero with grade point averaege. This low Performance Scele
coefficient of validity brings back the suggestion made by
Anderson and his co-workers who said;

.+.swhen differences in intelligence are restricted

and the level of intelligence high it seems that

individual differences on the performance test are

to a large extent influenced by some factors other

T et ants mad smeiamie sasenas Y

s

If the Performance Scale does not meessure the same function
es does the Verbal Scale with homogenous groups, its value
with this type of group is limited. However, a further rea-
son is suggested; namely that beyond a certein point all
further increese of score on most of the Ferformance Scale
tests depends on speed. A homogenous group like our sample
will meke few failures; hence will differ mainly in speed.

The Pre-Engineering Inventory presents & totally dif-
ferent picture. It has e rather high coefficient of validity
with grede point average, .617 (SE: ,101), and suggests a
dependable relationship between the inventory and success in
the engineering college. We can assume then, that in the
light of the evidence presented thus far, the inventory has
distinctly more value in predicting success in the engineer-

ing college. This is to be expected since the test was

specifically constructed for the purpose of ascertaining spe-

23. Anderson, op. cit., p. 323.
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cial aptitudes conducive to success in engineering schools.
However, the Verbal and Full Scale scores of the Wechsler-
Bellevue indicate that there appears to be a reliable rela-
tionship between the functions measured by this scale and
success in engineering schools, This relationship would then
sugzest that more extensive research be undertaken with the
Wechsler in this area.

It should be kept in mind however, that these findings
are restricted to the circumstances in the College of Engi-
neering at the University of Detroit. One of the limitations
of this study is that there are few similar studies in other
universities to corroborate these findings, Further limita-
tions for this type of study are that graedes in school courses
are themselves poor metric materisl and such important and
variable factors as initiative, persistence, social and eco-
nomic status, heelth, moral and volitional factors, 2nd in-
dustriousness are left unmeasured. In any finel analysis
they must be considered.

Correlations of the Wechsler IQ Sceles
and the Pre-Engineering Inventory

The relationship of the Wechsler Verbel, Performance,
end Full Scele to the Pre-Engineering Inventory Composite
Score is shown in Teble VI. Again, the Performance Scale
falls much lower than the other two scales and is therefore
less useful. The Verbal Scale, however, seems to have a

dependeble relationship with the Pre-Engineering Inventory
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Composite Score that is of practical usefulness.

TABLE VI

CORRELATIONS BETWEEN WECHSLER'S IQ SCALES
AND THE PRE-ENGINEERING INVENTORY™*

Instrument T SD | Sign.
Verbal 2516 | 100 1%
Performence |.097 | ,101 | >5%
Full .346 | .101 1%

* Composite Score



CHAPTER IV
SUMMARY AND CONCLUSIONS

The purpose of this investigation was to determine the
reliability of the Wechsler-Bellevue, Form II, as a predictor
of success with freshmen engineering students. We found
through the use of the Composite Score of the Pre-Engineering
Inventory that our sample was representetive of the entire
freshman class, assuming that this instrument measures abili-
ties conducive to success in engineering schools to a more
or less high degree of accuracy. The criterion for success
in the engineering college for this study was the grade point
average earned by the students of the sample.

In the related studies, seversal points were consistently
reported., The studies of Anderson and co-workers, Sartain,
and Frandsen geve evidence that the Performance Scele corre-
lates significantly lower than either the Verbal or Full
Scale with grade point average. These studies slso pointed
to a weakness in using the Wechsler test as it is now con-
structed for predictive purposes. The Pre-Engineering In-
ventory was generally found to be & highly valid instrument
for predicting success in engineering schools. However,
the inventory is not significantly higher than many of the

shorter engineering aptitude tests., Finelly, the survey of

28



29
the literature showed a further need for more extensive
studies with the Wechsler-Bellevue Scale @s & predictor of
acedemic success.

The Wechsler-Bellevue, Form II, was administered to 53
freshmen engineering students during the Fell Semester of
1952. An sdditional 47 subjects were obtained from a simi-
lar study conducted by Trygg Engen in the Fall Semester of
1951. The entire sample used was 100 freshmen engineering
students, who ranged in age from 17 to 25, and who were en-
rolled in the College of Engineering from the Fall Semester
of 1951 to the Spring Semester of 1953. The individual
grades and the Composite Score on the Fre-Engineering Inven-
tory were obtained from the Dean's office, The Fre-Engineer-
ing Inventory wes edministered by the college &t the beginning
of the Fall Semester.

The deta derived from the Wechsler-Bellevue, Form II,
the Fre-Engineering Inventory Composite Score, and the grade
point aversge were statisticslly menipulated in order to de-
termine their various reletionships as applied to this parti-
culer sample. A summery of the findings are listed below:

l. The means of the Wechsler subtests varied from 10,64
(SD: 3.09), for the Digit Spen to 13.69 (SD: 1.97), for the
Block Design. The meens on the Wechsler Verbsl, Performance,
and Full Scales were 118,31 (SD: 8,13), 115.22 (SD: 9.71),
and 120.02 (SD: 8,00), respectively. The mean percentile

Composite Score on the Pre-Engineeringz Inventory was 50.33
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(sD: 17.31), which is about the same as that of the standardi-
zation group, 50, This indicetes that our sample is feirly
representative of freshmen engineering students. The mean
grade for the individual courses varied from 1.85 (Mathema-
tics), to 2.58 (Religion). The mean of the grade point
average for the combination of courses was 2,18 (SD: .819),
a little better than a C grade average.

2. Correlations of the individual courses of Mathema-
tics, Religion, Chemistry, Engineering Drawing, English with
the Wechsler subtests varied considerably. The highest cor-
relations were with the subtests and Chemistry. The Arith-
metic subtest is the best predictor among the subtests, fall-
ing down only in Drawing. The Information and Digit Spen
are next in value &after the Arithmetic and are about equal.
For the course in Mathematies, it appears thet the Informa-
tion, Comprehension, Digit Span and Arithmetic could probably
be combined to make a feir prediction. It is to be noted
thet several subtests correlete better with a course than do
the major scales, but this is not the generasl trend.

3. On the whole, the Wechsler Verbal Scale correlated
more highly than the subtests with the individual courses.
The differences between the Verbal and Performance Sceles
were grest. Correlations with the Performance Scele ranged
from -.11 to .12, and with the Verbal Scele, from .13 to .48.
The Verbal Scale had the better correlation with each course

and is probably of practical value for predictive purposes.
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4., The Wechsler Verbal Scale (.411) has the highest
correlation with grade point average and is of value for
predicting success in the College of Engineering. The Per-
formence Scale (,079) is practically of no value for pre-
dictive purposes., The Full Scale (.230) is of little value,
and the explanetion seems to lie in the fact that the low
correlation on the Performence Scale lessened the validity
of the Full Scale, 1t was suggested that perhaps the Per-
formance Scale measures & somewhat different function than
the Verbal Scale with relatively homogenous groups who are
at &8 higher intellectuel level. A further resson for the
poor Performance Scele correlation may be thet beyond a
certain point all further increase of score on most of the
Performance Scale tests depends on speed end thet, with a
feirly homogenous group, few failures will be mede and the
subjects will differ meinly in speed. The Pre-Engineering
Inventory Composite Score correlated .617 with the grade
point average, and hence appears to be a highly valid instru-
ment for predicting success in the engineering college.

5. The Wechsler Verbal Scale (.516) was found to be
the most valid of the Wechsler scales with the Pre-Engi-
neering Inventory. This gives further evidence that the
Verbal Scale is significantly related with success in the
engineering college. The Full Scale (,.346) was next with
some significant relationship and the Performance Scele

(.097) followed with practically no relationship whatsoever.
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Conclusions

The concluding stetements which follow are based on
the anaelysis of our results:

1. There is apperently little relationship between the
subtests of the Wechsler-Bellevue, Form II, and the individual
courses in the first semester of the freshman year. The
subtests are seemingly not as velid as the total scale for
indiceting probable success in any one course. This was to
be expected.

2. The Wechsler IQ Scales are somewhat more dependable
for estimating success in the individual courses.

3. The Wechsler Verbal Scale had the better coefficient
of correlation with the grade point average and is therefore
of value for predicting success in the engineering college.
The Performance Scale seems to be of doubtful value for pre-
dictive purposes and its inclusion reduces the value of the
Full Scele.

4, The Composite Score of the Pre-Engineering Inventory
correlates sufficiently well to be of very practical value in
predicting success in the engineering college. This is to be
expected since the inventory measures more specific abilities
necessary in the engineering field,

5. The reletively high correletion of the Verbal Scale
with the Pre-Engineering Inventory suggests that this scale

may be used as a supplementary test for counseling purposes,
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Suggestions for Further Research

Research along the following lines is suggested on the
basis of our findings.

1. The most urgent need appears to be an investigation
of the Performance Scale I{ with relastively homogenous groups
of higher intelligence.

2, More extensive studies are needed to clarify the
differences between the Verbal, Performence and Full Sceale
IQs with the grede point averages of relatively homogenous
groups.

3. ©Shorter forms of the Wechsler-Bellevue should be
investigated for their reliebility as predictive devices.

4, A similar study could be undertaken utilizing Form I
of the Wechsler-Bellevue in order to determine the comparative
value of the two forms for predictive purposes.

5. Such variable factors as initiative, persistence,
moral end volitional factors, and industriousness may perhaps

be investigated by holding intelligence constant.
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