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CHAPTER I
INTRODUCTION

In the early years of the twentieth century, mental tests began to be
used in the classroom for the purpose of obtaining an objective evaluation of
a child's intelligence. In the intervening years since that time, the concept
of measuring intelligence has pervaded many phases of Ameriocan life. Today,
the school teacher as well as the personnel manager relies upon the findings
of mental tests to aid them to perform more effeotively in their fields.

One of the major reasonz why intelligence tests have become so widely
used has been because their results have been found wvalid and reliable. How-
ever, before a test can be regarded as an acourate measure it must be proven
in the research situation. Whenever a new tegt appears it is subjeoted to
sxperimentation on population samples other than those of the original
standardization group. It is through such research that a test is either
accepted or rejected as a rsliable instrument of measurement.

One of the most recently published individual intelligence tests is ths
Weohsler Adult Intelligence Scale (51).1 This scale is essentially an

extension and modification of Form 1 of the original Wechsler-Bellevue

L7he abbreviation, WAIS, will be used throughout to indiecate the
Wechsler Adult Intelligence Scale.
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Intalligence Scale published in 1939 (50).2 This latter test was specifically
designed for the purpose of measuring adult intelligence. Such a test was a
neoded instrument in the field of psychologleal teeting because the majority of
intelligenoce tests in use at that time had been standardized on and constructed
for the purpose of measuring the intelligenoe of children. These teats, such
as the 1616 and 1937 revision of the Stanford-Binet Intelligence Scale, were
not suited for use with adults because of test content, the inapplicability of
mental age norms to adults, and the fact that standardization samples inocluded
fow adults.
Sines publiocation, the Wechslere-Bellevue Scale became ons of the most
widely used intelligence teats in the United States. A recent survey reported
that only the Stanford-Binet Scale continued to have greater usage (31)s The
fact that this scale fulfilled an urgent and longe=standing need appears to
aceount for this ready acoeptance.
Theres are, however, several telling oritioisms that can be directed
against this scale even though it has gained wide popularity. The significance
of these oriticisms led to the publication of the WAIS in 1658 by The
Psychologieal Corporation. The basle struoturs of this new scale remains the
same as that of its predecessor, except for the inclusion of the Vocabulary
subtest as & regular rather than an alternate subtest. The content of the
subtests has been revised, soms test materials have been redesigned, and the

direotions and scoring have become more precise and generally simplere.

2The abbreviation, W=B, will be used throughout to indicate the
Wecheler<Bellevue Intelligence Scale, Form I.
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The probability that this new test will have widespread use causes the
writer to balieve that it will be practical to have greater informetion then ia
presently availeble regarding this socales

The primary purpose of this study was to determine the intrarsliability of
the WAIS. It is necessary not only to know the reliability of & test on the
standardisation group, but equally or more important to know the reliability of
[a test when administered to muny different populetion samples. The test that
jnsasures consistently from sample to sample is the more valued instrument
beceauge the psychologist can depend upon the results of such a test. Thus,
sinoe the WAIS probably will be used widely, it is important to have
roliability measures from various samples of the population.

A secondary purpose of this study was to compare the resultes of the WAIS

ith thoss of the FRevised Stanford=Binet, Form L.s This purpose iz of merit
ecause the cliniocal usefulness of a test is enhanced when there is some
owledge of its relationship to similar measures. It is essential to know the
[degree of relationship between two measurements in order to validly interpret
khe results of each. Such information becomes especially important when
tatelting is necessarys In most instances, the same test form cannot be used

n reteating bdecause during the seocond edministration the testee would probably
ot appreciably higher scores on timed items and those problems involving simple
learning. It is expected that the SiL will continue to bs used extensively and

[that the VAIS will eventually have similar usage. Information regarding the

3the abbreviation, SBL, will be used throughout to indicate the
Fevised Stanforde-Binet, Form L.
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comparability of these two measures would be of practiocal value to the
clinieian.

It ies hypothesized that if the WAIS 1s a reliable inastrument of measurew
ment, the reliability measures obtained in this study will bs comparable with
those of the standardization group and similar studiese Furthsrmore, it will
be interesting and profitable to makes a comperison between the 1(s obtained

from the WAIS and SBL.




CHAPTER II
RELATED LITURATURE

Ae Criticism of the Wechsler-Bellevue Scale.

Most writers oritically eveluating the W-B, write of the need for a more
representative sampling, especially with regard to geographical distribution,
equal sampling of both sexes, and white and nonewhite subjects (2, 18, 34, 43,
48)s These general criticiems have been met in the standardisation of the TalS.
Yqual numbers of men and women, both white and non-white, were selected and
tested in twenty-four testing centers throughout the four major geographical
regions of the United States.

. In addition to these criticisms there are numerous specific objections to
the WeBe For example, Gurvitz (20) states that Wechsler was careless regarding
changes in subtest restandardizatiocn. He noted that in the second edition of
the manual, Wechsler permitted the subject to have fifteen seconds in which to
respond to each item of the Picture Completion subtest. In the third edition
the subjeoct was permitted "15" to 20" per pioture” (50, ps 181)s There was also
i similar change in instructions noted for the Object Assembly subtest, but no
khango in the scoring for either the Objeoct Assembly or Ploture Completion
Fubteutu.

Other psychologists apparently agree with Gurvits for Kiteinger and

lumberg (28) published & supplementary guide for administering and scoring the

iwhe It inoluded resscnable degoriptions of subtest rationals and presented
B




definite scoring principles and sxamples.

Several atudies have appeared wherein eritiocism was directed against the
item order of certain subtests of the W-B, This aspect was first investigated
by Jastak (26). He reviewed 1176 records and reported that by revising
Wechsler's original item order he was able to obtain higher soores on
Information, Arithmetic, Similarities, Vocabulary, Pieture Completion, Block
Design, and Object Assembly subtests. Norman (37) reported similar findings
with a group of 153 subjects with IQ's of 120 or better. Mech (35), using high
school students and Russell (44), using neuropsychiatric patients, also report
higher scores on particular subtests when using a revised seguence of items,.
Theges writers seem to imply that & suitable item order should be found that will
apply to any group of subjects. Guertin, et al, (17) appropriately comment,
Ihowever, in their review of research with the We3, that different orders of
fdiffloulty found with smell restricted portions of the whole population should
jnot be used to challenge the original order. FWechsler, ocne can assume,
[attempted to establieh an item order besed on a representative population rsther

than any particular group. Most subtests of the WAIS reflect revision of item

rder and addition of new items. Future research will determine whether this
[;ndacd order 1s more applicable to gensral as well as specific population
jgroups.

Anagtasi (2) mentioned the preceeding criticisms and added that the
feliabilities of some WeB gubtests were too low to permit them to be used for
jclinical diagnosis based on scatter analysise. Thie comment coincides with the
pajority of research on this aspeots Guertin, et al, in reviewing such

reuearch, oomment that the findings are inconclusive and that, "patterns




7

suitable for clinical use will not be forthecoming until methodological
improvements appear” (17, p. 251). |

Anastasl was also oritical of the fact that the age groups in the original
=8 standardization sample were not equated as to eduocation. The younger
subjects, on the average, had received more education than older subjeots. Thie
objection has been met in the WiIS standardization as all age groups are
Jequally represented acoording to educational level, This writer wes also of the
opiniocn that the level of difficulty of certain VWeB items, especially in the
Information and Voocabulary subtests, probably had been affeoted by world svents.
For example, the item "harakiri” in the Vocabulary subtest has become easier

for many adulte because the incidence of this act in Japar was so widely

ublicized during and after World War II. Revision of many of the subtests in
th& WAIS indioates that Wechsler recognized this weakness and has attempted to
#eduoo it in the new gcale.
Be Heliability Studies of the Wechsler-Bellevue Scale.
Considoring the extent to whioch the W-3 i1s used, the number of studies
invbnttgating reliability of the soale is limited (42, 17). Nost investigators
(10, 23, 34, 35) have used the retest method of computing reliability and the
Jority of these studies have utilized psychiatric populations. Rabin and
I:ortin (43) object, however, to the use of such samples for they believe that
the results are inoonolusive becauss retest reliabilities have been
influenced by clinioal ohanges and practice effeots.
The following two studies illustrate these criticisms. Hamister (23)
Joportad on a study where the WeB was administered twice to fiftv~three

iouropsynhiatric patientses The diagnoses of thess patients ambraced the mmjor
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psychiatric entities although the larger number, thirty-four, were schizophreni
The retest was administered after one week to thirty-three patients and after
ons month to the remaining twenty. Total group mean age was 29.,26. There were
no significant differences found betwaon the means of the subtests on test and
retest, There was, however, a highly significant mean diff'erence of 10,76
woighted goore points between Full Soale soores on test and reteste One can
presume that clinical changes in the patisnts in addition to practice effects
contributed to this significant differenoce.

A second study using the retest method was that of Derner, et al, (10).
The intelligence range for the 158 normal subjeots employed in this research
was from dull normsl to superior. Sixty subjectes were retested after one week;
sixty after four weeks, and thirty-eight after six monthes The writers found
practice offeots to be significant on Mull Scale IQ's for all thres groups.
They noted, however, that the effect diminished as the time interval
lengthensd between tests. |

Other studies have used the aplitehalf method of estimating reliability.
Concern with cliniocal changes or practice effects is reduced if this mathod is
utilized and in the following studies this technigue was employed,

Webb and de Hann (49) state that they bglievn the split-half technique
should be used not only bscause of cliniocal changes and practice effeot, but
also because the WeB is usually administered in one teat periocde In other
words, & single administration is the usual manner in which a test is employed
and raliubility should be obtained in the same manner, not through an
irregular mammer such as retesting.

They administered the V=B to fifty female paranoid sohizophrenics and to

e
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fifty normal females similar in age and IQ. Splite-half reliabilities,
corrected by the Spearman-Brown formula, were obtained on all subtests except
the Digit Symbol subtest.
Table 1

Split-Half Reliabilities of W-B Subtests

( Webb and De Haaw )

Subtest Normals Sohizophrenics

N®50 W50
Information ‘ 82 «84
Comprehension «B3 73
Digit Span od4 54
Arithmetioc 82 «81
Similarities «59 «73
Vooabulary 94 »91
Pioturs Arrangement «29 +63
Pioture Completion od2 «81
Block Design : »76 »86
Objeot Assembly 46 64

The obtained reliadilities, shown in Table 1, indicate higher split=half
cosfficients for the parancid schizophrenioc group than for the normal group in
all Performence Scale subtests and in three of the Verbal Scale subtests. Only
two differences between the cosfficients, however, were signifiocant; one at the
one per ocent level (Picture Arrangement) and one at the five per cent level

(Picture Completion)s The authors concluded that there was a difference




10
between the performance of normals and schizophrenios on the Performnnoe Soale
of the W«B and that higher reliabilities were to be obtained on psychiatriec
patients than on normalse.

In reporting their results, they state that although they correlated
Digits Forward with Digits Backward to obtain a reliability ccefficient, as
Wosheler did, it did not mean that they presumed that Digits Forward and Digits
Backward measure the same ability. Apparently they believe that there is a
difference as to what is measured by the two parts of this’aubtest. Vhether or
not Wechaler ussumes that there is a real difference, it must be presumed that
he considers the two parts to measure the same abllity or he would have
astimated the reliability coefficient in some other manner.

Helmick (24), in a oritical review of TWebb and de Haan's results,
disagreed with their conolusions, He pointed out that since the higher
reliability coefficlents were dependent upon the variability in the groups, the
conclusions of Webb and de Haan were unwarranted. e recalculated the data of
their study and found that, when the respective wvariabilities were allowed for,
the magnitudes of the reliability coefficients were about the same for the
schisophrenio and the normal groups.

Botwiniock (6) obtained further knowledge of Vi-B splitehalf reliabilities
by making a ocomparison between the subtest raligbilitiou computed by Webb and
de Haan (49) for their "normal® group end the subtest reliabilitius of a
"normal™ but older group, and also betwssn those of a matched group comprised
of hospitalited patients diagnosed as "senile psychosis" and "psychosis with
cerebral arteriosolerosis."”

The mean age of Webb and de Haan's "young normal" group was 37.8 yearse
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These subjeots were fifty females with a mean IQ of 97.8, The mean age of
Botwinick's "old normal™ group was 84.3 years. Fifty males and females, with a
mean IQ of 100.8, comprised this groupe The "senile® group oonsisted of thirty«
one subjeots both male and female. Wean age or IQ was not reported for this
latter group.
Table 2

AGE DIFFERENCES IN RELIABILITY AND STANDARD ERROR OF MEASUREMENT OF WeB

SUBTESTS (Botwinick)

Young HNormal 0ld Normal Senile
TEST N*50 N=50 N=31

re SEy re SE, re SBy
Vooabulary 94 1.37 «968 le48 94  1.69
Arithmetio 82 1408 «70 le11 292 0485
Information v 82 1,858 «80 l.21 93 159
Blook Design »76 2490 «84 251 89 2.14
Similarities o 74 1,80 «89 1.47 83  1.43
Comprehension «53 1,96 +35 2.22 «69 1,89
Objeot Assembly o468 1490 82 2450 86 2,82
Digit Span o4 1448 «78 1.07 o8l  le44
Piocture Completion 42 1,48 83 125 82 1l.185
Picture Arrangement 29 223 «B5 1.57 87 1,18

The ooefficient of reliabilities and standard errors of measurenente
obtained by the split-half method are presented in Table 2, Comparisons in

reliability coefficients between "“young normal™ and "old normal™ groups revealed

& significant difference at the one per cent level on only one subtest;
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Picture Completion. Comparisons in reliability coeffiocients between the "old
normal” and "eenile” groups indiocated a significant differsnoe at the one per
cant level between Arithmetic and Pioture Arrangement subtests.

Botwiniok oonoluded that his results were comparable with those of other
reliability studies regardless of whether the split-half or retest method was
employed.

Gilhooly (13), reports split-half reliabilities for four verbal tests of
the WeBs Information «79, Comprehension +58, Similarities +77, and Voosbulary
94+ The sample consisted of 122 male, World War II veterans, nineteen to
thirtyefive years of age, who wers hospitalized fé;‘éuyuhonéuroaiao These
reliabilities are comparable with those reportsed by Webb and de Haan (49) onlg
similarly aged normal group.

The reliability coeffiocients reported in esch of these studies are so low
on some of the subtests that the stability of the measures is highly
queationable and appsar to be too indicative of error to warrant oconfidence in
making diagnostic evaluations based on gcatter analysise. This is especially
true of moat performance subtests and the Digit Span, Comprehension, and
Similarities subtests of the Verbal Scale.

It was disconcerting to discover that so few reliability studies have been
done on the W~B when one considers the sxtent to which this test iz usedes Alsc]
that none of the studies pressnted had campared their results with those of ths
standardization study in order to test the stability of their findings. It
would seem to this writer that it would be important to establish the stability
of a test on normal groups before determining reliabilities of atyplioal groups.

When the reliability studies are done on the latter groups, one can never be
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cortain of whether the obtained reliabilities reflect true stability or whether
they reflect, in part, the effects of olinioal symptoms. The writer finds it
dirficult to accept the religbilities reported by these studies because suitablq
oriteria, the reliability coefficients of normal groups, are not available for
comparison.

Ce Resaarch on the VAIS.

The VAIS is essentially ean extension and modification of the original WeB
(81)e A number of changes have been made in the subtests and in the directions
for administering and scoring. The basic structure remaing the same, however,
and those who are familiar with the WeB will find that many iteme of that scale
have been retained in ths WAIS. The following is a summary of the item changes
within each subtest.

Informationt The number of items in this subtest has been inoreased from
twenty=five to twoentyenine. Sixteen items appeared in the origineal scale and
thirteen are new. As in the W-B, one point is received for each correct answer

Comprehension: The nmumber of items is now fourteen as opposed to twelve

in the WeB, BEight of the We: items have been retained. The teates ~eceives
gero, one, or two points dependingz upon the correctness and quality of his
responses Two items have been added at the lower end of this subtest which
permits more valid testing of limited or borderline intelligence.
Arithmetios PFive items have retained from the WeB and nine items added foy
a total of fourteen itsms. Here also, two items have heen added at the lower
end of the subtest to parmit more valid testing of low intelligences In the
We-B, time oredit was given on the last two problems which were read aloud by thg

testess The last four items of the WAIS subtest have time credits and all
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problems are read by the examiner.

Similaritiess The revised Similarities subtest consists of thirteen items

ten of whioh were retained from the original scales Sooring romains the same
as in the WeB,

Digit Spans This subtest is identical in content to that of the WeB,

Vocabularys This subtest is now inocluded as a regular rather than an
alternate subteat, The forty items ars all new. The words are more familiar
to the average and above average individual, whereas in the WeB the words at
the higher end of the scale wers familiar to few individuals. It is expected
that even though testees may give totally incorrect answers, they will less
apt to be aware of failure and teset rapport will be sasier to maintain. 4s on
the W-H, the testes obtains szero, one or two points depending upon the quality
and ocorrectness of his response.

Digit Symbol: The number of items have been inoressed from sixty-geven to
ninetye The symbols remein the same, except that the reversed "N", whioch
resulted in many half-scores on the WeB, has been replaced by an upside-down
"P", Halfwscores are no longer obtainable. One point is received for each
symbol drawn correctly.

Piocture Completions Twenty~one items comprise this subtest, eleven of

which have been retained from the original scale. Certain ambiguous items,
such as the pioture of the man without a tie, have been eliminated., Socoring is
the same as on the We=B,

Blook Deaigns This subtest consists of ten items, seven of which
appeared in the WeB. The number of blocks has besen reduced from sixteen to ning

The color of the blocks are now red, white, and red-andewhite; the blue, yellow
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and blue-and-yellow of the WeB blocks have been discarded. The teatee now
recsives credit for the two demonstration items which was not true of the
original subtest. Bonus credits for time are no longer pesrmitted until the
tostoe reaches the more diffioult designs, whereas on the ¥eB they were given
throughout the subtests Basic score is four points, as opposed to three on the
WeB, and bonueg points of one or two can be cbtained on the last four items.

Picture Arrangement: This subtest is comprised of eighf itemse. 8ix are

retained from the W=Be Credit is now received for the demonstration item which
was not true of the original subtest. Basic score is four points, opposed to
two and three points on the WeB, and one or two bonus points may ba earned if
the last two items are completed correotly within a specified time period.

Object Assembly: The three items appearing in the original subtest have
been retained and one new item has been added, The site of the Profile
Asgembly item has been reduced considerably permitting greater ease in
presentation. Basic scors is different for each item and additional points mﬁy
be earned for successful completion within pﬁrtioular time limits,

The writer presumes that the subtests of the WAIS were lengthenaed for the
purpose of increasing their reliability. Whether or not this has been
aocomplished will be determined by the results of future research. rom the
viewpoint of the clinician whose time is usually limited, the lengthening of
the subtests requires longer administration time of from ten to twenty minutes.
If future research on the W-B and WAIS reflects comparable testee performance,
IQ results, and subtest reliability, it will be questionable whether the longer
administration time of the VAIS will warrant it being ussd instead of the W-B,

The comparatively recent appearance of the WAIS and the publioation lag
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in the printing of journal articles are probable reasons for the paucity of
research studies that have thus far appeared on the scale.

The only available material on reliability of the WAIS subtests and IQ's
is the original standardization data done by Wechsler (51, pp. 12«13). These
data conmsist of the reliability ocoefficients and standard errors of maanuromontg
on each subbtest and IQ scalese The reliability ocoeffiocient for sach subtest,
except Digit Span and Digit Symbol, waz determined by computing the correlation
betwesn soores on odd and even items and ocorrecting the coeffiocient for full
length of the test by the Spearmane~Brown formulae The reliability coefficient
for the Digit Span subtest was determined by obtaining the correlation
soeffiocient betwsen Digits Forward and Digite Backward and correoting this
coof ficient for full length of the tests

A special study was developed by Wechsler to estimate the reliability of
the Digit Symbol subtest. The Digit Symbol subtest of the WAIS and the Digit
Symbol subtest of the Wechslere-Bellevue Intelligence Scale, Form 1I, were
administered to 132 female applicants to a school of nursinge. The ages ranged
from gixteen to twenty-four. The mean score on the WAIS Digit Symbol was 53.8
and the standard deviation was 10.8. The correlation coefflcisnt between the
two Digit Symbol subtests was «88. Of the 132 females, a subgroup aged
eighteen and nineteen obtained a mean score of 53.6 on the WAIS Digit Symbol
test and a standard deviation of 10.8. The ocorrelation coefficlent was again
+88s The group of eighteen -~ nineteen year ocld females in the standardisation
sample cbtained a mean score on the WAIS Digit Symbol of 56.4 and a standard
deviation of 13.2. The reliability coefficient for the eighteen ~ nineteen

standardigation group was then estimated by correcting the obtained coefficient
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of 88 for the differsnce between standard deviations of the group of nurses
and the standerdization groups The eighteen - ninsteen year group'was the only
age group of the standardization sample for which Wechsler reported a reliabili.
ty coefficient on this subtest,

The reliability coefficients for the Verbal, Performance, and Full Scale
I1Q's were estimated from the formula for the correlation between two sums of
equally weighted acores (28, pe 396).

The obtained reliabilitiss and standard errors of measursment for three
age groups are presented in Tuble 3. These three groups were those selected by
Weohsler as being representative of the age ranges inecluded in the
standardization sample.

According to these reliabilities, some subteats of the WAIS, in spite of
changes, remain unetable, This appears especially true of the Picture
Arrangement and Ploture Completion subtests. It will be noted that the
Vocabulary subtest, the "old reliabdle" of test odnstructors, continues to be
the most stable measure, :}t is expeoted that Wechsler, in his fortheoming book
concerning the WAIS, will continue to promote dlagnosis based on scatter
analysis and the prediction of individual abilities. The low reliabilities of
some subtests will require the clinician to be extremely cautious in this
respsote A score on a subtest of low reliability may be due to chance or it
may refleot the true ability of the testee, The lowsr the rellability
coefficient the greater the probability that the score will be due to chanos,
Thus, interpretations made from comparisons between differences in scores on
subtests of low reliabllity may be quite erroneous. This 18 algo true in

predioting ability from an individual's score on one subtest,




18

Table 3
RELIABILITY COEFFICIENTS AND STANDARD ERRORS OF MEASUREMENT*
OF THE WAIS (Wechsler)

e e e e e e s et et oot ]

Age 18-19 Age 25«34 ' Age 465-54
Test N=200 N=300 N=300

r SE, r SEm r SEm
Information 91 +88 «91 «86 «92 87
Comprshension 79 1.38 +77 1445 « 79 1.47
Arithmetio » 79 1.38 81  1.36 «86 1,23
Similarities «87 l.11 «856 115 «85 1.32
Digit Span « 71 1.63 +66 175 +66 1.74
Vocabulary «54 +69 «956 87 +96 67
Verbal IQ «98 3400 #9896  3.00 «98 3.00
Digit Symbol »92 «85
Picture Completion «82 1l.18 85 1l.14 «83 1.15
Block Design +86 1.16 +83  1.29 «82 l.15
Picture Arrangement «66 1.7 60  1a73 74 1,39
Object Assembly +85 1,65 68  1.66 71 1.59
Performance IQ «893 3497 o803 387 94 3467
Full Scale IQ 97 2,60 97 2460 «96 2,60

*The 8E. is in Soaled Score units for the tests and in IQ units for the
Verbal, Performance, and Full Soale IQs.
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The WAIS, as waz stated above, is not a new scale but asotually s
modification of the ¥We-B that was developed in order to meet certain limitationa
of its predecessor. The consequence of this would be to compare the results of
the WeB and WAIS to determine what, if any, are the differences. Thres such
comparisons have appeared in the literature; two utilizing college students and
the other psychiatric patients.

Cole and Webela (7) administered both teste to forty-six college students
ranging in age from nineteen to twenty-nine years. Although most tests were
staggerad they report that the WAIS was more often administered as the second
teste The IQ's ranged from 106 to 143« Mean IQ's for the first administration
weret Verbal Scale 125, Performance Scale 128, and Pull Scale 127; mean IQ's
for the seocond administration weres Verbal Scale 127, Performanocs Scale 130,
and Full Scale 130. The greater praoctice effeoct was noted on the mean
Performance IQ of‘the second administration. Praotice effeocts, significant
beyond the one per cent level, however, were evidenced on all three IQ's of the
sscond test. Practice effects were notably evident on the Plcturs Arrangement,
Object Assombly, and Digit Symbol subtests. One would agsume from these
findings that the WAIS or WeB should not be used as a reotest when either scale
has besn administered first.

The authors report that the weighted scores on Comprehension and
Voeabulary, independent of practice effects, were significantly higher on the
¥WAIS« They presume that this was true of the Vocabulary subtest because the
words at the higher end of the WAIS list appeared consistently more familiar to

their subjeots than those at the higher end of the W«B list., It should be

noted, however, that the IQ's of the subjects used in this study appear to tend
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modified form of the Matrices Test to eighty-two male patients of a neuro=
psychiatric ward who were free of Dbrain~damage. Mean age of the hubjeota was
31,713 mean years of oducation was 11.67. Correlation of the modified Matrices
with the WAIS Verbal Scale was 584, with the Performance Scale .705, and with
Full Soale .721. The higher corrslation with the Performance and Full Scales
suggests that the modified Matrices Test may be a useful complement to the
Verbal Scale in evaluating intellectual functioning of brain~damaged
individuals. |

Although thers have been few research studies published on the WAIS, it
appears to this writer, on the basis of those that have appeared, that most
research is following the same tendency as was noted in discusasing the WeB,
This tendency has been to accept the reliability coefficients of the WAIS, as
reported by Wechsler, rather than doing reliability studies on comparable
normal groups for the purpose of determining whether the reliabilities as
reported by him are stable on different population samples. This writer
believes it is important to test the stability of the reliabilities reported
on all age groups of the standardization study previocus to doing research on
particular topics using normal or abnormal individuals or groups. The publica~
tion of such studies would enable the cliniecian to have greater ocoufidence in
prediotions based on interpretation of individual subtest scores and diagnoses
based on scatter analysis.

Following publication of the WeB, several studiee eppesred in the
literature relating to short forms of the scales These short forms usually
consisted of different combinations of scores from oertain subtests which were

used to estimate a Full Scale IQ. For example, one of the most popular short
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forms, named "VIBS," combined the scores of the Voocabulary, Iunformation, Blook
Design, and Similarities subteats of the WeB in order to sstimate the Full Scaldq
1%« A short form of a test, if reliable, is often useful in clinical situaiiong
where a quiock estimate of intelligence is needed when there is not guffiocient
time to administer the entire teast.

Doppelt (11), one of the psychologists employed in the VAIS standardizatiog
devised a short form of that gcale based on information obtained from the
records of the 800 subjeots of three standardisation groups: ages 18-19,
25«34, 46«54, He selected the two beat predictors of the total Verbal Score
(total of acores on éi.:x tests of the Verbal Seals) dy correlating all
combinations of two Verbal subtests with total Verbal Score. He found the
highest correlation between Arithmetic and Vocabulary subtests and total
Verbal Score (ages 18«19, 9383 anges 25«34, «034; ages 46~54, «948)s Following
the same procedure with the Performance subtests, the higheat correlation was
found between Block Design and Picture Arrengement subteste and total
Performance Soore (ages 18«18, +939; ages 26=34, «917) ages 45-54, ¢926).

The correlation between sum of scaled scores on these four subtests and
the Full Scale Score wae then found f'or the seven age groups comprising the
standardization sample and alsc for the four old-age groups (80«84, 65«69,
70=74, 75 and over) used in standardiration of the WAIS on older persons. The
cosfficients ranged between 95 and .98, The standard deviation of Full Scale
Scores was approximately 2653 the resulting standard error of egtimate was about
soven goaled score points, or 4.2 IQ pointse. Thus, one could expect a Full
Scale Score estimated by this method to be within seven scaled points of the

aotual aedro about two«thirds of the time.
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Regression equations, based on ull age groups, were computed for use in
predicting Full Scale Score from the four subtest scorss. It was found that
the prediocting wvariable was similar throughout the age groups and that the
constant term of the regregsion equation varied acoording to the age of the
individuals. The predioting wvariable was set at 2.5 and the constant term
ranged from four to ten, depending upon age.

In order to use the ghort form, an examiner makes use of a simplified
regression equation presented by Doppelt (11, ps 85); Eastimated Full Soale
Score is equal to 2.5 times the sum of sonled scores on the four subtests plus
the constant acoording to age.

Doppelt applied his predictive esquations to two groups of subjects not
used in the original statistioal amalysis and found that in 71X of his cases
the differences between obtained and estimated Full Scale Scores were within
one standard error ( %7 soaled points); two standard errors ( 114 scaled
points) contained 96% of the cases.

This short method appears to obtain a relatively stable estimate of the
I3« Doppelt, howsver, used a presumably normal population and, in most
instances, a short form is most waluable in testing the mentally ille Olin and
Resnikoff (38) and Himelstein (25) have both evaluated the reliability of the
short form when used with psychiatric patients.

The first study utilized fifty-four men and forty-nine women patients who
had varied schizophrenic and neurotic diagnoses. Mean age of the subjects was
3845 yvars. The range of IQ's for the complete WAIS was from 78 to 135, with
a mean of 108, Correlation of 925 was found between IQ's obtained fram

administration of the complete WAIS and IQ's cbtained by the short form method.
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Standard error of ostimate was 7.9 scale points which is comparable to that
found by Doppelt.

Himelstein's sample consisted of fifty mmle patients, thirty-five whitsa
and fifteen negroes, tested upon hospital admission. Meoan age of the group
waa 2541 ysars, with a range of twenty-two to sixty-three years. lisan
aducational level was 843 years, with a range of from two to sixtesen years.
Mean 1Q, based on the somplete WAIS, was 87.2; mean IQ, based on the short
form method, was 85.6. Correlation between IQ's of completed WAIS and those
ostimated from the short form method was .986; standard error of estimate was
345 soale pointes

These results from psychiatric samples agree favorably with those obtained
from a normal population and suggest that the Doppelt Short Form ylelds
reagsonably accurate predietions of IQ.

" Two evaluations of the VAIS have thus far appearsd in the literature. One
by Shafer (46), a clinieal psychologist, discusses the test from & oliniocian's
viewpoint. The other reviewsr is MoNemar (34) whose discussion is from the

position of m statistician.

T Shafer believes that the outstanding 1mprovummntrof the WAIS is the "alle
new Vocabulary list ocontaining mostly verbs, adjsotives, and abstract or
"literary’ nouns®™ (46, p. 157). He regardes the W«B Vcoabulary as containing
many items, suoh as “guillotine,”™ which overlap Information items, while the
WAIS list more directly obtains an idea of the subjeot's verbal selfeexpression
and defines his verbal organization and communication of experisnce. On the
other hand, he notes that the Information subtest of the WAIS now contains two

items overlapping Comprehension ("Why are dark clothes warmer than lighte
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colored clothes?"™ and "How does yeast cause dough to rise?"); and the
comprehension subtest contains three items (proverbs) whioh overlap 'concnpf
formation or the Similarities subtest. Thus, he believes, all changees in the
®AIS have not been toward achieving greater homogeneity within subtests.

Also commendable in the new sosle, ascording to this reviewer, is the uase
of "lead-off" items at the lowsr end of most subtests. These enable an
examiner to obtain a better estimate of intellectual funotioning at the lower
levels. Another improvement is the comparing of an individual's test
porformance with the average of his peers, rather than with the average of a
standard reference groupe This supplants the Efficiency Quotient of the WeB
whersby a testee's performance was compared with the averagze of the 20«34 age
group to determine efficiency of intellectusl functioning.

This reviewer comments that the lengthening of most WAIS subtests i
disadvantagsous in that more time is required to administer the complete scale.
Consequently, there will bs s tendenoy on the part of some oliniclans to use a
short forms. On the other hand, greater length is advantagsoue in that a
broader sample of bshavior ls obtained.

Shafer is oritical of the faot that the Digit Span and Arithmetioc subtests
remain a part of the Verbal Scale. It has been his experience that both sub-
tests are very vulnerable to peychopathologys Often, he gtates, a much better
clinical estimats of the patisnt's verbal level can be obtained by omitting
these two soores and intrapolating. He regrets that the new soale doss not
inolude a subtegt for the purpose of messuring mental detsrioration, such as a
meagure of immediate memory for meaningful materisl. He regards neither the

Digit Span nor Digit Symbol subtests as being satisfactory in this regard.
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As a clinician ettempting to use the WAIS to understand an individual,
Shafer is critical of Wechsler's goal to eliminate certain ambiguous items from
the scales He states that those Web items eliciting froquent error, such as
"How many pints in a gquart?,” of'ten added to the understanding of a patient's
tenporary inefficiencies, confusional tendenoiss, and uncertainty. One can
presume, howsver, that similar ambiguous l1tems will be found in the new soale.

Shafer does not believe that it will be diffioult for clinicians to
switch from the ¥~-B to the WAIS because, even though there have been changes,
the type of items remains the eame.’ He concludss by stating that s definitive
clinioal agsessment must await considerable research with a variety of clinical

and nornnl auhjocta.

"7 MoNsmar (34), = highly regarded statistiolan, svaluates the standardizatios
saxple of the WAIS as being excellent and believes it a marked improvement over
that of the WeB and other soales of the same vintage. Hs accepts the splite
half reliabilities presented by VWechsler of the eleven subtests but is somewhat
skeptical of the reliabllity coefficients for Verbal (56), Performance (.93),
and Full Scale IQ's («97)« The prediction is made that test-retest
reliabilities will not be as high on the IQ soalese.

HoNemar ohides the author of the WAIS for showing no recognition of the
vast factor-analysis literature whioh, if anything, has consistently indicated
that a "teat construotor should strive for s pure measure of whatever he hopes
£9 quantify. That is, a score should represent a point on a unidimonsipna:
soale rather than e hodgepodge of different dimensions™ (34, p. 159).

In the preceding evaluation, Shafer, a clinioian, oriticised the inclusion

of the Diglt Zpan and Arithmetic subtests in the Verbal Soale of the WAIS
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because these teste were wvulnerable to distortion with psyochiatrio patients.
This reviewer, a statistiolan, makes the same oritioism but on the basis that
these two subtests are not true measures of verbal ability or, in other words,
they are not pure measurss on a unidemensional scale,

MoNomar believes that Weohslsr undertook an impossible task in attempting
to construet a scale to measure general or, as YWeochaler mmd it, gzlobal
intelligencs which will also provide differences among subﬁatc that will be of
diagnostio valus, He states that the diversity of content within the eleven
subtests is too great and that the intercorrelations between them are too low
to satisfy the requirements for e reliable measure of general intelligence. On
the other hand, the diversity of the subtests is not great snough, in the
factor-analysis ssnse, to yleld the low interoorrelations necessary for
reliable difference soores that will be of dia@ggf}g_ value,.

e e e e o o et e e £ e e e it e

The research and evaluations of the WAIS that have besn presented reflsct

e —

o

oritioal as well as promising aspects of the new scale. It cannot bs doubted
that the WeB, in spite of its limitations, was an advancement in testing adult
intelligencses Ome.ocan be certain that the WAIS will also be found to have
limitations. Intelligence socales, however, are a hecessary and wvaluable
complement to ths funotion of the clinioal paychologiste Research with the
WAIS should endeavor to discover the limitations as well as the advantages in
order that the working clinician oan bdetter evaluate his subjects. It ig the
purpose of this study to provide, in part, some of this needed information.
Ds Comparison of the WAIS with the SHL.

It was stated previously that a recent survey showed the 35l to be the

most used intelligence scale in the United States. This survey, however,
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obtained more information from ohild guidance than adult centers and most
psychologists definitely would prefer the WeB or WailS when testing adults,
There ars Instances, however, when knowledge regarding the somparability of
these adult scales and the SBL is waluable., For example, when retesting is
necessary and the W~B has been the first test it is impraoctical to use that
scale as the retesting instrument because of practice effects such as higher
soores on timed items and on problems involving simple learning, One would
expact similar practios effecte if the WAIS were used as a second test because
of the similerity of the two scales. Possibly the SEL could be used in
retesting. Another instance where information regarding comparability would be
important, would be when a comparison is made between the adult scales and the
SBLe. For example, if a mental patient had takun the SBL a3 & child and as an
adult was administered one of the adult scales, the results of the two scales
might reveal what amount of intellsctual deterioration, if any, has ocourred.
It is advantagoous then to have some understanding of the ocomparability of the
TAIS and SBLe

At the pressnt time, one WAIS-SBL comparison has been reported. This was
done by Weohsler (51) on a randomly seleoted group of fiftyetwo whits males who
were reformatory residents. Age of subjeotes ranged from sixteen to twenty-six
years of age; mean years of oducation was 8.3 years. The tests were
adminigtered by two examiners according to & plan so that easentially the same
interval of time ooourred between tests and so that each examiner gave an equal
number of WAIS and SBL tests.

Mean IQ's for the SBL, Verbal, Performance, and Full Scale were 100.§,

33.8, 96.3, and 96.4, respectively. Standard Deviation for the SBL was 0.8
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for the Verbal Scale, 10.8; for the Performance Scale, 12,63 and for Full Soale,
11.7 Correlation of the SBL with the three WAIS scales was as follows: Verball
868, Performanse .89, Full Scale .85,

The high correlations found betwsen the SBL IQ's and the Verbal :id Full
Scale IQ's of the VWAIS conform to expsctatione The ¥WAIS Porformance Scale IQ,
as oxpocted, ocorrelates to a lesser extent with the SBL IQ. Similar results
have been found in studies correlating the SBL IQ with the Performance Scale IQ
of the W-B (2, 48)s This finding appears to be due to the high verbal ocontent
of the SBL.

The difference between mean IQ's of thege two tests ig ilnteresting because
the SBL moﬁn IS 1z about equal to that of the general population, whereas the
mean Full Scale WAIS IQ is below the general pupulation average. The standard
deviation of 17.3 on the SBL is alsoc close to that of the general population
standard deviation of about 18 on the SBL. The standard deviation of 113 on
the WAIS Full Scale IQ, however, is considerably lower than the general
population standard deviation of 15 on the WAIS.

Wechsler makes the assumption that the WAIS mean IQ's ars a better
repregentation of this group then the SLL mean IQ., This aesumption is based on
the fact that the educational level of the group is inforior to that of the
general population average. This inferiority would be expected tc be refleoted
by the resulting mean IQ's of each test because both the WAIS and SEL correlate
highly with eduoational level, The 3il mean IQ for this group does net, however
reflsot educational inferiority. The ¥AIS IQ's do reflect the expeoted
restriotion in wvariabllity of IQ and Wechsler thus suggssts that the VAIS IQ's

give a better representation of ths group,
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Whether this is true or not depends on the results of further research
wherein WAIS IQ's are compared with IQ's obtained from the SEL and other tests.
1t may be that the disparity in mean IQ's, such as seen in Wechsler's study, are
Jduo to real differences between tests rather than one test actually presenting
o better picture of the groupe Furthermore, the group used by Wechsler for this
study cannot be assumed to be comparable to a randomly selected population
sample and ocould bs responsible for the noted differences.

Although there has been no other published comparison of S35L and WAIS
results, there has been aonsiderable research on the correlation between W-B and
SBL IQ'ss One would expeot these studies to reflesct what might be expected of
[WAIS~-SBL comparisons, since the WAIS is considered to be a modification uf the
W~B, and fellowing arc the results of some of these studies.

Weider, et. al, (52) reports a correlation of .81 betwsen the Full Scale IQ
of the W-B and SBL IQ. 'The population was sixty-one delinguent white males,
eight to sixteen years of age. Moan age was twelve years. Correlation of the
Verbal Scale IQ of the W-B with the SBL IQ (.87) was higher than the Performanoce
Secale IQ (058)es Correlation between Full Scale and SBL IQ's was «8ls The
Jauthors state that most of the brighter individuals obtained lower IQ's on the
W~B than they did on the SBL, while the duller subjects obtained higher IQ‘'s on
the W~B than they did on the SBL, while the duller subjects obtained higher

I1Q's on the W-B, Most investigators (14, 18, 45, 47)Awho hava ocorrelated the
SBL IQ with the Verbal, Performance, and Full Scale IQ's have found that brightoJ
subjeots usually do better on the SBL and that duller subjects cobtain higher
IQ's on the W-B.

Goldfarb (14) administered the SBL and W-B to sixty foster children,
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ranging in age from eleven to sevsenteen years; mesn age was fourteen years.
Correlation for Full Scale I2 with the SBL IQ was .86; Verbal IQ with SBL IQ
was »80; Porformance IQ with SBL IQ was .87. He found that the superior
adolescents averaged five points higher on the SBL than on the WeB. .

Sartain (45) administered the two teats to fifty-one oollege freshmen.
The age range was not reported. Correlation coefficlients between the Sil IQ
and #ull Scale IQ was +77; between 3BL IQ and Verbal IQ 4803 and between SBL IQ
and Performance IQ .5le He, as did Goldfard (14), reported that with the
superior students the SBL IQ's were significantly higher than those obtained on
the V=B, |

Guertin (18), found the ®~B Full scale to give scores approximately five
I1Q points higher than the SBL. His eighty-two subjects were from fifteen to
twenty-two years of age and ranged from highegrade defective to dull normal in
intelligence. This finding is also that of 8taoy and Levin (47) from tests
administered to 100 retarded individuals ranging from ten to twenty-three years
of agee

Kutash (30) tested fifty adult institutionalized male mental defectives.
The subjects rangsd in age from sixteen to fiftyenine years of age; mean age was
36+ He found the following ocorrelations with the 8BL IQ: 76, 73, «51 for
Full Secale, Verbal, and Performance IQ's respectively.

The majority of studies report that the brighter subjeots obtain lower IQ's
on the W-B than on the SkEL. The duller subjeots, however, obtain higher IQ's
on the WeB than on the SBL._ One rquon for this is that the SBL is gcnarnlly
considered to be a tg‘fyih ﬁhich academio- ;aarning, or verbal skill, is

important. It woulri e expogted. then, tmu the brighter subjeats, who have
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probably attained a higher educational level than the duller ones, would tend tol
do better on the SBL. The duller subjects, on the other hand, have a greater
opportunity to obtain a higher IG on a scale where academic learning is not
important throughout the test. The W-B I0 is obtained from Verbal and
Porformance scales and the Performancs Scale, wherein success does not depend as
greatly on aoademic learning as. it doer on the Verbal Scale, permits the duller
subjeot to obtain a higher soore.

It will be nﬁt.d that the corrslations between SBL and Full Scale IQ's are
lower than expected in those studies where brighter or duller subjects comprised]
the samples This would be expscted because brighter subjects do better on the
SBL and this would have the effeot of 1ouaring the correlation betwsen tests.
Similarly, in studies utilizing duller subjeots, higher scores would be obtained
on the W-B, and again the correlation would tend %o be lowered. In those
studies employing e presumably normative group, however, correiations between
FPull Scale and SBL IQ's are high and relatively stable from study to study.
Correlation between Performance Soale and the SEL are consistently lowe. This
fact is generally considered to be the result of the verbal content of the SBL
in contrast with the non-verbal Performance Scale. v

In the following studies hospital patients were used as subjects. lHers
also, in epite of possible distortion booause of mental illness, correlations
between the two tests are high.

Halpern (22) tested 133 olinie cut-patisnts ranging in age from ten to past
thirty-five. GEhe divided the subjeots into four age groups. Group A numbered
thirty~seven shildren, age ten to fourteen. Correlation between the SEL IQ and

Full Sosle IQ was «92. Group B consisted of fifty-five persons, age fifteen to
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twenty«four. Correlation between SBL IQ and Full Soale IQ was «91. Group C
numbered twenty-thres psrsons, age twentyw-five to thirty-four. Correlation was
«80, Group D consisted of those persons thirty-five years of age and over.
There were esighteen perscns in this group and correlation was .90,

Benton, et. als. (4), administered the SHL and W~B to sixty mental hospital
patients ranging in ege from sixteen to fifty-nine years; mean age was 35.
Correlations between SBL IQ and Verbal, Performance, and Full Scale IQ's were
+82, «73, and .83, respectively.

Mitohell (36), mdministered the tests to 227 state hospital psychotics and
alcholics ranging from fifteen to sixty-five Ma of age. Mean age was
lapproximately thirty-seven years. The SBL IQ ocorrelated with Verbal Soale IQ
was «+913 with Performance Soale IQ was 803 with Full Scale IQ was .88,

There is considerable dispersion in regard to age, range of intelligenoe,
ﬂnnd normality in the several studies that have been reviewed. Most findings
refleot high ocomparability between the SBL and WeB Verbal and Full Soale IQ's.
In view of the similarity between the WAIS and WeB, a comparison bstween the
WAIS and 8BL IQ's would be expected to reflect corresponding resultss Likewise
becauss of the highly verbal ocontent of the SBL, one would expect a lower
correlation between SBL and Performance Scale IQ's. It will be interesting to
kiisoover whether the changes that have been made in the WAIS will result in
ifferent findings for the normative group used in the present study or whether

hey will conform to previous correlations between the WeB and SBL.




CHAPTER III
DESIGN OF RECEARCH

The WAIS and SEL were administered to one hundred subjects, fifty males
and fifty femmles. Bach person seleoted had passed his eightesnth birthday but
had not reached his twentieth birthdaye. All except fourteen of the testings
wore completsd by the writer., The two examiners who administered the fourteen
testings were experienced in administering both the WAIS and the SBL. All
testings wore done in a professional setting. Both tests were administered the
jsame day and the order of administration was staggered.

Ae Seleotion and Procurement of Sample
le Criteria for Selection of Subjeots.
The subjects were selected acsording to the oriteria presented

[polows The percentsges following certain of the categories indicate the

roentage of males and females inocluded in esoh ocategory. These percentages
re oomputed acocording to the 1960 United States Census with special consider-
tion given to the census figures for ths oity of Chicago.

as Age: 18.00 to 18,99 years of ages

be Sex: 60 males, 50 females.

0« Race: 88% white, 14% non-white.

de Occupations

(1) Professional, teohnical and kindred workers. (1% male,

2% female)
36
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(2)

(3)

(4)

()

(e)
(7)

(8)
(9)
(10)
(n)

57
Managers, offiocials, and proprietors, exocept farme
(2% male, 0% fomale)
Clerical, sales, and kindred workers. (6% male,
13% female)
Craftsmen, rm. and kindred workers. (4% male,
0% female)
Operatives and kindred workers. (8% male, 3% female)
Private household workers. (0% male, 24 rmio) |
Service workers, exoept privats household. (2% male,
5% female) |
Laborers except farm. (11% male, O% female)
Keoping house. (OX male, 16X female)
Students. (14% male, 11X femsle)
othors; v(w‘orking less than 15 hours weekly, unable to
work, voluntarily idle.) (2% male, 1% fensle)

Eduocations

(1)

(2)

(3)

(4)

Completed eight years of sducation or less. (12% male,
8% femle)

Completed nine to eleven years of oduoation. (177 male,
18% female)

Comploted twelve years of sducation. (16% male, 21%
fomale)

Completed thirteen or more years of education. (4% male,
4% femals) |
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fe Religion (based on information obtained from the Chancery
Offtoe, Archdiocess of Chiomgo)s
(1) Protestant 54%
(2) Catholte  40%
(8) Jewish 6%
{(4) Other _ %
2+ Prooedures in Obtaining Bample.

None of the subjects wers known personally by the examiners. The majority
ware obtained by contaoting persons employed in personnel departments of
various businesges, school principals and teachers, directors of youth programs,
and union officislss Some gubjeote were direotly aontacted, i.e., gasoline
atation sttendanta. Another source was the testees themselves, In a few
instances theay told the tester of friends who would be willing to participate.

The usual proocedure of contaoting the subjects was as follows. The writer
contacted the sources mentioned o.ym and explained the salient features of the
studys They were asked to aupply mms and telephone mmbers of possible
subjectss Upon obtaining this information, the writer would telephone the
prospect, identify himself, and state the source from whom the prospeotts
name was obtained. A brief explanation of the study was then given. This
usually consisted of stating that the writer was making s comparison of the
responses of eighteen and nineteen year old individuals to an old and a new
test in order to determine how accurately the new test measured. The
prospeotive subjects were informed that this was a solentific study and the
names of ths persons partiocipating would not bs used. It was further explained

that cmplcﬂou of the two tests would require between one hour and a half to
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two hours.

The only instance where greater explanation wes required, and this was
ocnoerning the identity of the writer and his purpose, ccourred when the
prospective testee was female and a parent, usually the mother, asked for
elaboration.

The prospects were not told that the tests were measures of intelligence.
A few gsubjects inquired as to the type of questions that would be asked and thi#
was handled by stating that the questions would not be of a personal nature.
This explanation apparently wus satisfactory for they did not pursus their
inquirye. During the aotual testing, some subjects inéioam that they knew an
intelligence test was being administereds This was neither affirmed nor denied;
but if the subject spscifically asked if he were belng ziven an intelligence
tost, he was told that he was.

I7 the individual agreed to participate he was given a choice of possible
appointment timess The writer's employment enabled him to test subjects during
the working day, in the evening, or on Saturday. After an agreeable time had
been arranged the looation of testing was decided and an explanation was given
regarding the best method of reaching the locations The testing was done in
one of the laboratory booths of the Payohology Department of Loyola University
or in the offices of the Guidance Depertment of Catholic Charities.

A postoard was sent to the subjeot, following the scheduling of an
appointment, so that it would be received the day previous to the appointment.
This was done to reduce appointment failures. The exmct effect of receiving
the postoard is not known. Several subjoeots omntpd. howsver, that they

rould have fargotten had it not been for the postoards The content of the




postoard was as follows)

"Doar ]

Acocording to ocur telephone conversation an

appointment has beaen scheduled for you at o'clock,

on_ (day) ,  (month) (date) , at (location) ,
(addrees) .

If you are unable to keep this appointment
please call CEntral 8-5172 and canocel ite If I am not
available, pleass taell the georetary and she will inform me.
I will oall you sc that another appointment can be made,.
Thank you.
{signed) Fred De Thelan*
2o Heaponse of Perscns Contacted
A total of 142 contaocts were made, Of this mmber, twenty-sight persons,
twolve males and sixteen females, stated they were not interested in
participating. Eleven of the remsining 1ll4, five males and six females, agreed
to partiocipate but did not appear at the designated time, Followeup btelephone
calls were mads to all persons who did not appear for the first appointment,
In the case of these eleven persons, however, they did not appear even when s
seccond or third appointment was scheduled, In the case of other subjeats who
failed the first appointment, s second appointment was usually kept, These
latter subjects gave two reasons for failure: 1) they had either forgotten the
appointmsnt or 2) & situstion more important to them prevented their appearance «
Of the remaining 103 testees, two female subjects appeared for their
appointment but decided that they did not wish to continue shortly after the
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testing had begune The writer used every posaible technique to obtein
cooperation from all subjects. Thess two, however, were adamant 1# f#@ip
roefusal to complete the tests. Of the remaining 101 subjeocts, one teéh
subject came for her appointment but became ill after one test had bsoa
completed and the second ome begun. She telephoned a week later and stated that
she wag to be hospitalized and could not complete the second test. The number
of individuals not tested and reasons for their non=participation are presented
in Table 4.

Tables 4

NUMBER OF INDIVIDUALS NOT TESTED, CLASSIFIED BY REASON AKD SEX

Reason Male Female Total
Refusing to partiocipate 12 18 28
Not appearing for appointment 8 8 11
Refusing to complete tests 2 2
Unable to ocomplete tests 1 =
Individuals not tested, doth sexes 42

It regquired approximately nine months t0 complete the testing of the one
hundred subjects. The first tests wers administered in May, 1958, and the last
in January, 1967.

4, Difficulties Encountered in Obtaining Subjeots.
There were two difficulties encountered in obtaining subjects to fulrill

the oriteria of population selesction, The first diffioulty was obteining male
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subjects who oould be clasaified as "Laborers" and the seoond was obtaining
females who oould be classified as "Keeping House."

The first problem was eliminated by using males who were just beginning
their apprentice training and who, mocording to the estimates of their employersy
were not likely to oomplete or continue their trainingfj . Bmployer evaluation of
these subjects reflected poor sducational propwct.ion; lack of necessary skill
to sucoeed, and poor initiative or motivation. In the opinion of their
smploysrs, these men would probably continue to bo F.z'nplqud by them, but as
labarers rather than apprentices

Population oriteria required fifteen female subjeots who were "Keeping
| House.® It was possible to obtain ten femsles whose prinoipal cosupation was
caring for their home. The five additional subjeots used to fulfill the
requirements of this oategory were females who worked partetime and also ocared
for their home. The reason for working in the case of these five subjeots was
finanocial necessity rather than not wanting to be a homemaker. All fifteen
subjeots in this ocategory were married.

8e Sooring of the Teats Adminigtered.

The aocuracy of iooring on each test was reviewed by three personss First,
the person administering the test reviewed his scoringe The teats were then
reviewed by two other persons experienced in administering and scoring the VAIS
and SBL., Careless errors, such as incorrect counting, were handled directly
by the reviewer. Howaver, when a reviewer dissgreed with the score given a
partioular item that was scored on the basiz of what the testees said, i.0., &
response to a ocomprehension item on the Verbal Scale of the WAIS, a noteo was

made of the disagreement. After all three persons had reviewed the tests, the
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disagreements in sooring were discussed and resolved. The scoring oconcepts outw
lined in the WAIS and the SEL manuals were strictly adhersd to in the resolution|
of these disagreements.
Be Statistiocal Analysis of the WAIS and SBL
l. Intra-reliability of the WAIS.

as The reliability of each subtest, except Digit Span and Digit
 Symbol, was computed by determining the correlation by the Pearason Froduote
Moment Method between o&oru on odd and even items and correcting the coefficient
iror full length of the test by the Spearmmn~Brown formula.
be The reliability of the Digit Span subtest was ocomputed by two
methods. The first method, used by Wechsler, was to obtain the ocorrelation
between Digits Forward and Digits Backward and to correct this carrsstion for
full length of the test by the Spearman«-Brown formula. The second method was
determined by the writer because it was beslisved that Wechsler's method of
correlating bigits Forward and Digite Baokward ocarried the assumption that the
same ability was equally messured by both parts of the subteat. This might be
congidered true if the ratioc was constant for most persons between the number of
digits successfully repeated forward and the number of digits successfully
repsated backward. This ratio, however, is not constant. It would appear that
a great deal more oconcentration is required to sucocessfully repeat digits back-
wards The individual must not only be able to retain the digits as given, but
jmust retain them in a correct order forward until he can sucoessfully recall
them in the reverse order.

The writer, considering that greater welght should be given to the

suocessful repetition of digits backward, devised the following method of




44
estimating the reliability of the Digit Span subtest. The number of digits
suocessfully repeated forward was assigned odd numbsrs. Thus repeating three
digits forward was assigned a value of one; repeating four digits forward was
given a value of thra;. oto., It was assumed that repeating two digits backward
was as diffioult as repeating three digits forward. Thus, two digits succoess=-
fully repeated backward was assigned a value of two; three digits baockward was
given a value of four, etes It is believed that values assigned in this zenner
permit more equitable weighing of the number of digits successfully repeated
backward. BSelow is an example of the Digit Span subtest of the WAIS with the
numerical values assigned to successful repetition of digits forward and back-

warde
Digit Span Subtest - WAIS
Digits Forward Socore Digits Baokward Seore
582 1 24 2
6439 ] 629 4
42751 ] 3279 8
616478 7 15288 8
6917428 9 539418 10
58192747 11 81298686 12
276862584 13 943762868 14

Thus, if a subject correstly repeated five digite forward, his soore would
bes 53 if he auocoasfully repeated five digits baokward, his gcore would be 8,
The reliability of this subtest was determined by correlating the odd and even
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scores and correcting the obtained correlation for full length of the test by
the Spearman-Bromn formulas

¢» The mathod used by Wechsler in detsrmining reliabllity of the
Digit Symbol subtest has bmvdomibad in Chapter II, "Related Iiterature,"
The mammer in which this reliabllity coefficlent was established leads one to
believe that Wechsler considered the Digit Symbol subtest of Form IT of tha
Wechslarwdellevue Intelligence Scals to be equivalent to vﬁm WAIS Digit Symbol
subtests How this assumption was obtalned 1s not explained by Wechsler in his
presentation of the standsrdisation data. MNor does he explain why the ligit
Symbol subtests were administered to female rather than to both male and femalel
subjects.

In the present study, rather than sssuming that the WAIS Digit Symbol
subtest has an equivalent form, the writer used a different technique for
estimating the rellability of this subtest.

ne of the feasible methods of determining reliability of a speed tast is
to divide the total time into quarters and to find a score for sach of the fouwr
quartarss The scores of ths flrst and fourth quarter are then summed to yleld
memwMﬁthmeafmmmmem
sumed to repressni a second half-soore or even scores Ths odd and even soores
ae then correlated and the ocbiained coefficlent sorrected for full length of
the test,

The time limit of the WAIS Diglt Symbol subtest ia 90 seconds, This time
1tmit, divided in quarters, ylelded four time intervals, each beilng 22,5 se
in length. While the test was being administered the examiner closely observed
the performance of each testee and noted the number of Ltems conpleted within
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sach time interval of 22.5 seconds. The number of items completad in the first
and fourth guarters were combined to yleld one~half score, and the items
completed in the second and third quarters wers combined to represent the other
halfwacore. The obtained Produot-ioment ocorrelation coefficient between thess
two halfwsoores was ocorrected for full leungth of the test by the Spearman-Brown
formula in order to estimate reliadility of this gubtest.

It was assumed that the combination of time guarters tended to dalance out
the cumulative effects of practice, fatigue, and other factors. One problem of
timing sach gquarter was the gcoring of symbols that were begun but not omplatmi
within the time interval of eaoch quarter. This problem was met by always
orediting a symbol to the time interval in whioh it is begun. It was assumed
that any differences in half=goores ruultiné from such a method of scoring
would tend tc be balanced cut in the admﬁ.ﬂntﬂtion and mori.ng of one hundred
teste.

de The reliability ocefficients of the Verbal, Performance, and
Full Scale IQ's were estimated by two methods in this study. The first method
was that utilized in the standardisation study. The second method was that
employed by the writer because ocsrtain assumptions made in cbtaining the
ooeffioients in the standardization study were not considered aooépublo.

Wochsler used a simplified version of the formula for correlation between
suzs of equally weighted scores to obtain the reliability coefficients of the

Verbal, Performance, and Full Soale I2's (28, pe 3968)e* This formula was

“poppelt, J.E. Personal Commmication, 1967,
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simplified by making certain assumptions. These were: that the standard
deviations of all subtests were equal and that the intercorrelations between all
subtests were equal. It was possible, on the basis of these assumptlons, to
exclude these terms from the basio formula and the following simplified version
of the formula wes the result:

Correlation between odd~half and even~half tests:

A AZ-a
Eryy + ETap
r= 1 isj 1
P
A+ Zr‘b
1
Al A%-a
whers Z rap =% irxy \f 147 Vi+r, ,
1 1 yy

A =z number of tests

=ryy ~ oorrslation between odd and even ltems for each

test; also appears as L and ryy.
The obtained coeffiocient is corrected for full length by the Spearman-

Brown formula.
The assumptions made in order to obtain this simplified formule were not

considered acoeptable because the standard deviations of the asubtests and the
intercorrelations between subtests are not equal (See Appendix, Tables 10

through 19). Thus, the basic formula for correlation between sums of equally
weighted scores (28, pe. 396) was the second method employed in this study and
no sssumptions of equality were made between the standard deviations of all

subtests and intercorrelations of all subtests. The obtained coefficient is

corrected for full length by the Spearman~Brown formula.
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It will be interesting to compare the reliability coeffiocients obtained
through these two methods to determine whether there is a significant difference
between thonm.
2« Correlation of the WAIS with 8BL.
Correlation coeffiocients between the SBL and the Verbal, Performance, and

Pull Scale IQ's will be determined by the Pearson Producteiomsnt method.




CHAPTER IV
ANALYSIS OF RESULTS AND INTERPRETATION

A« BRapresentativenoss of the Sample.

The WAIS and SBL were administered to one hundred individuals according to
the stratification plan cutlined in Chapter II1I, "Design of Ressarch." 7This
plan, based on an analysis of figures from the 1850 United States Census, was
followed in an effort to obtain a representative sample of the populations

The fifty zales and fifty females tested were batween eighteen and nimtnq
y3ars of ages Moan age was 18 years, 8 months; standard deviation was 7.08.

Of the one hundred subjeots, eightywsix were white and fourteen were non-white,
Fifty~two subjects were of Protestant faith, furty were Roman Catholio, and six
wore Jewishs Two of the subjects stated that they did not belong to a
partioular religious group.

The percentage of subjects inocluded in eaoh oooupational oategory is
presented in Table 5. The percentage of individuals within saoh ocategory
acoording to the 1980 census is also presented in the same table., The pere
centages shown for each oceupational group indicates close agreement between thel
national percentage and the percentage included in this atudy.

The percentage of subjects within the four educational levels represented
in this study are presented in Table 6. Fopulation percentages soccording to the
1850 census are also pressented in the same tables. The greateat difference in
population and sample percentages ooourred in the 9«11 and 12 yur$ levels for
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Table 5

5{ PER CENT OF SUBJECTS ACCORDING TO OCCUPATIONAL CATEGCRY
Male Female
: =60 N=50
Occupational Category
Percentage Porcentage Percentage Percentage
in U.S. in in U.S. in
Pop. Semple Pop. Sample
Professional, technical, kindred workers 1 2 3 4
Managers, proprietors, except farm 3 4 * . 0
Clerical, sales, and kindred workers 11 12 25 26
Craftsmen, foremen, and kindred workers -] 8 * o
Operatives and kindred workers 17 16 7 8
Private household workers ® 0 3 4
Service workers, except private household 4 4 5 6
Leborers, except farm 24 22 1 0
Keeping Houss 0 0 30 30
Students 28 28 25 22
Others - umable to work, voluntarily idle 5 4 2 2

sLess than 1%
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the males and femalez. There is a greater percentags of males in the S«l1ll years
level while there is a lesser percentage in the 12 years level, The femmles on
the other hand, have a greater percentage in the 12 years level and a leaser
percentags in the 9«11 years level. Mean years of education for males was
10,54, standard deviation was 1.98; for fomales 11.32, standard deviation was
1,58,

Table 8

PEE CENT OF SUBJECTS ACCORDING T0 BDUCATIONAL LEVEL

Male Female
N=80 N=60
Years of School Completed
Percentage | Percentage | Percentage| Percentage
in U.8. in in U.Se in
Pop. Sample Pope Sempls
8 or less years 28 26 18 14
g « 11 years 34 38 32 . 30
12 years 33 28 41 48
13«15 years 8 8 9 8

Bxamination of the number and percentage of subjeots within the six
Joriteria comprising the stratified sampling plan indiocates that except for the
[difference between the educational level of male and female subjects, the

individuals employed in this study appear to be a representative sampling of the

'Etiml 18=19 year age groups.
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Be Reasons for using the Split~half method.

There are several methods of estimating reliability coefficients, suoch as
the retest, ocomparabls forms, and split-half methods. There is no one best way
of astimating reliability. The method employed depends upon the purpose and use
of the coefficlents and also the praotical considerations of the research
situation.

In this study the comparable form method could not be utilised because the
was no comparable form of the WAlS. The rotest method has several disadwantages;
For sxample, the administration of an individual intelligence test to one
hundred randomly seleoted subjeots requires considerable time. The probability
of being able to retest these same individuals after a lapse of time would be
doubtfuls In retesting there is also the problem of praoctice effeots which are
often statistically significant. Thess effects lessen in time but it is
diffiocult to ascertain when the practics effsct will no longer distort
reliability coefficientss Also to be congidered in using the retest method are
the ohanges in examiner and examines, in the interval of time between tests,
which may affeot reliability coefficients.

The split-half method was used in this study for several reasons. First,
it oan be applied to a single sdministration of a test. Secondly, there is
|assumed to be less error variance in using this method bsosvse changes in
joonditions during a single test administration are oconsidered to be uniformly

jdistributed over all items in both halves of the tests Third, thers are no

actice effeots. Fourth, since individual intelligence tests are usually
nistered at one sitting, it would seem reasonable to assume that a

eliability oocefflcient gained by the splitehalf method, whioh utilises a single




B3
administration, would be closer to the basic concept of measuring reliability,
Ce Reliability of WAIS subtests and IQ's.

The means, standard deviations, reliability coefficlents, and standard
oerrors of the reliability coefficients of WAIS subtests and Verbal, Performance,
and Full Seale IQ's obtained on the one hundred subjeots used in this study are
presented in Table 7. The reliability coefficlents obtained on the
standardisation group are alsc presented in the same table. Means and standard
deviations were not repérted for the standardization group.

The reliability cocefficients of each subtest and IQ scale obtained for the
experimental and standerdization group were subjeoted to the z test of
differences between correlations (18, p. 224). None of the differsnces between
reliability coefficients for each subtest and IQ soale were found to be
significant at the five per cent level. The standard errors of the reliability
coefficients (18, pe 205) indicate that none of the obtained reliability
coefficients deviate significantly from the true population value at the five
per ocent level. Since the results of the present study conform to those
reported on the standardiszation group, it can be assumed that the reliability of
WAIS subtests and IQ scales on an 18-19 year age group as published by Wechsler
ars stable.

It was explained previcusly in Chapter III, "Design of Research,” pages 41,
42, and 43, that the reliability coefficient for the Digit Span subtest would be]
estimated by two methodse One method, that used by Weohsler, was to correlate
digits forward with digits backward. The second method, that devised by the
writer, was to assign numerical wvalues to the number of digits correotly

repsated forward and backwards. These values, representing odd (Digits Forward)




Table 7

MEANS, STANDARD DEVIATIONS AND RELIABILITY CORFFICIENTS OF WAIS

Bxperimental Group Standardization Group
¥2100 =200
Toste
Mean 8D r TyF r
Information 14,20 2,80 .88 +022 91
Comprehension 18410 2460 79 038 o79
Arithmetio 10,64 1.84 .82 044 .79
gimilarities 18,92 2,60 .83 082 . 87
Digit Span 14.55 2.48  J71 .08 R
Vocabulary 41,22 8448 .95 4009 .94
VERBAL SCALE IQ 108,44 14,56 96 4008 .96
Digit Symbol 55,91 6428 .95 2009 .52
Pioture Completion 11.80 2,22 76 049 82
Blook Design 32,08 6,81 .87 024 «86
Pioture Arrengement | 25,50 35.67 .66  .087 66
|object Asssmbly 28445 5.06 W71 <049 .85
PERFORMANCE SCALE 1Q] 0945 14421 o493 018 | 93
FULL SCALE 1Q 101480 15,38 497 007 97

jpud even (Digits Baokward) scores were correlated and the ocoefficient corrected
leor. fun length., This latter method was deﬂsod in an effort to provide more
ppquitable weighting to the more diffioult task of repeating Digite backward.
The reliability coefficient of the Digit Span subtest reported in Table 7
fs that obtained by the second methods The coefficient obtained by ocorrelating
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Digits Forward with Digits Backward was 735 with a mean of 10442 and a standard
deviation of 7.79. The difference between the coefficients (.735, .706)
obtained by the two methods was not significant, This attempt to provide more
equitable weighting of digits backward in relation to digits forward did not
significantly affeot the relisbility of this subtest,

It was stated in Chapter III, "Design of Research,” that Wechsler had used
& simplified version of the formula for the correlation between suma (28, p. 306)
to obtain the reliability coefficients of the three IQ soales of the WAIS: In
order to use the simplified formula, Wechsler assumed that the standard
doviations of emoh subtest and the intercorrelations between subtests were
equales Sinoe these assumptions were not true, it was believed that the high
reliability coeffiocientas reported in Tables 7 for the three IQ soales on the
standardization group were a result of making these assumptionse Thus, in this
study, it was deoided to determine the reliability coefficisnts by two methodss
using the simplified formuls applied by Wechsler and using the original formulae.

The reliability cceffiocients for the threse IQ scales presented in Table 7
are those obtained by using the original formula (Appendix, Tables 10 through
19). The reliability coefficients obtained for the three IQ scales when the
simplified formuls was used are as followss Verbal Soale IQ +960, Performance
Soale IQ (872, and Pull Scale IQ 572, The £ test of differences was nppliod -.uh
it was found that thers was not a significant difference at the five per cent
level betwosn the reliability coefficients obtained by using the original and
those obtained by using the simplified formula.

It oan be assumed then, that the reliability coeffiocients published by
Wechsler are stabls estimates of the relimbility of the VAIS Verbal, Performance}




and Full Soale IQ's of an 18«19 year age groupe
De Correlation between the WAIS and the SBL.

The IU's of the one hundred subjects obtained from the three IQ acales of
the WAIS and the SBL were correlatsd by the Pearson ProduoteiMomsnt msthods The
coefficlent of correlation between the Vorbal Scale and SBL was .921; between
the Performance Scale and SHL was .8l1l; between the Full Scale and SEL was 888,
Standard error of the difference of the correlation ooefficlients betwsen Verbdal
Scale IQ and SBL IQ was «015; betwsen Performance Scale IQ and SBL IQ was 40343
between Full Scale IQ and SBL I was 018, These wvalues indiocate that none of
the obtained correlation coefficients deviate signifioantly from the true
population value at the five per cent level.

As would be expected, there is & high correlation between the SBL IQ and
the Verbal and Full Scale IQ's of the WAISs The Performence Scale IQ correlates|
to a lesser oxtent with the SEL IQ. These correlation voefficlents are higher
than those reported in similar studiss correlating SBL and WeB IQ'se This is
especially true of the correlations betwsen SBL and WeB Performance Scale IQ's.
The corrslation coefficient of 811 reported in this study between SBL and WAIS
Performance Scals IQ's, in contrast with previously reported lower coefrficients,
would seem to indicate that changes in the WAIS have increased the verbdal contesigs
of the Performance Scale., If this correlation of +811 ig comparable with those
reported in similar future studies, the measurement of performance abilities as
being distinet from the measurement of verbal abilities has been sericusly
weakened by changes in the WAIS.

Weohsler (81, pe 21) reports a coefficient of .69 betwsen SBL and WAIS

Performance Socale IQ'se One can assume that his restrioted population probably
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aosounts for this low correlations. The faot that the population sample used in
the present study closely conforms to the matiomal population in sampling, mean
1Q, and standard deviantion would cause one to bellieve that the ocoeffieient of
«811 found in this study between SBL and WAIS Performance Scale IQ's would be
clossr to the true relationship betwson the two socales.

The mean IQ's and standard deviations of the WAIS and SEL are presented in
Teble 8. The mean IQ's and gtandard deviations of the Performance and Full
Scales of the WAIS are close to the general population average of 100 and
standard deviation of fifteen. Although the mean Verbal Scale IQ is above that
of the zeneral population mesan, the standard deviation is approximmtely that of
the general population standard deviations A tetest of differences (18, p. 228)
indicated that there was not a nimriom difference betwesn the mean IQ's
obtained in this study and those published by Weohsler for the Verbal,
Porformenoce, and Full Soale IQ's. An FPetest of differences (18, p. 232)
indicated that there wae not a significant difference between the standard
deviations obtained in thig study and those published by Weohasler for the
Verbal, Performance, and Full Soale IQ's,.

The mean of the SBL IQ is above that of the general population mean. A
t~tost of differences indicated that there was not a signifioant difference
between the obtained SEL mesn IQ and that of the population mean. The standard
deviation of the SBL is alsc above that of the general population etandard
[deviation of sixteen. au r=tost of differences indiocated that the difference
between the standard deviation obtained in this study and that of the genmeral
population was significant at the one per cent level.

The difference in wariability of the SBL IQ's, in ocontrast with those of
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the WAIS, is probably becauss the WAIS is a better measuring instrument when
both tests are administered to an eighteen~-nineteen year old sample, Previous
research, Chapter II,pages Y and 33 has shown that brighter subjects tend to
obtain higher IG's on the SBL and duller subjects tend to obtain lower IQ's on
the 8BLe« The larger percentage of subjects in the duller and brighter IQ groups
would tend to inorease the wvariability of the SBL when administered to a sample
such as was used in this study. Another posgible factor may be that the SBL
standard deviation of sixteen was obtained from s standardization sample
consisting primarily of ohildrens. In other words the sample tested in the
presant study is not comparable to the sample upon whieh the SBL was standard-
ized and thus different variability in IQ's ocould be expected. The WAIS, being
standardized en the general sdult population, would be expected to agree with
the results of the present study.

Table 8
MEAN IQ'S AND STANDARD DEVIATIONS OF WAIS AND SBL

i
-

TEST Mean IQ 8D
VAIS
VERBAL SCALE 103.44 14,88
PERFORMANCE SCALE 9945 14.21
FULL SCALE 101,90 15433
STANFORD=-BINET : 104,00 20479

One can assume that there is comparability in mean IQ*s of the SBL and
Verbal and Full S8cales when obtained from an eighteen - ninuteen year age group,

such as employed in this study; however, one cannot be oconf'ident of
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comparability between the SBL and Verbal and Full Scale IQ's that are obtained
on single individuals within the groups Apparently, this is due to the fact
ttat the WAIS is a less variable measure, while the SEL has greater variability
with an older group.

Es» Distribution of WAIS and SBL IQ's.

The various intelligence levels proposed by Wechsler and the persentage of
individuals within each are presented in Table ©. The last column of this
table indicates the percentage expeoted acoording to the normal ourve.

In order to determine whether the peroentage of individuals within each
level could probably have arisen from a normally distributed sample, a chi
square test was made (18, pe 2684)s A chi square of 1.260 was obtained on the
WAIS distribution indicating that this distribution was not significantly
different from a normal distridbution at the one per cent level, A chi square
of 48,78 was obtained on the SBL distribution indicating that this distribution
was signifioantly different from a normal distribution at the ome per cent
level.

It was mentioned above that the wvariability of the SBL was probably due to
two reasons. One reason was that duller sudjeots tend to obtain lower IQ's on
the SBL while brighter subjeots tend to obtain higher IQ's. The greater
percentage of subjeots in the 79 and below IQ group and in the 120 and above IQ
ngoup would sesm to oonfirm this assumption. It would appear that for this
reasscon the distribution of SBL IQ's did not conform to normal ourve expectancy.
Since the WAIS conforms to normal oum expectancy while the SEL does not, and
{sinoce the variability of the WAIS is approximately that of the general
population, The WAIS appears to be a better test, which would oonfirm
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Table ©
DISTRIBUTION OF WAIS FULL SCALE, AND SBL IQ's
 (Wechsler's Classifioation)

wmis 8BL Normal Curve
¥ =100 N 2 100 Expsotansy
Intslligence Level _

Peroantage | Parcentage Peroentage
&9 and below 2 4 2.2
70 - 79 8 13 8.7
80 = 89 15 8 16.1
90 =109 | 51 36 5040
110 =119 18 18 1641
120 =129 9 17 847
130 and above 1 9 2.2

Wechsler's infersnce (51, pe 22).




CHAPTER V
SUMMARY AND CONCLUSIONS

The primary purpose of this study was to determine whether the WAIS was a
reliable instrument of measurement when administered to a population sample
other than the standardization groupe A secondary purpose was to compare the
results of the WAIS with those of another intslligence scale, the SBL, to
determine the relationship of the two soales.

| In order to achieve these purposes, ths WAIS and SBL were administered to
one hundred individuals between the ages of eighteen and twenty years of age.
These sudbjeots were selected according to a stratified sampling plan based on ax
analysis of the 1050 United States Censuss After the selection and testing
wers 'empleted. it was found that except for the higher educational level of
fexmle subjeots, the testees appeared to be a representative sampling of the
national sighteen~nineteen year ags group. |
The split=half method of estimating reliability was used to determine the
reliability coefficients of sach gubtest and IQ soale of the WAIS, It was fo\andf
that the reliability coeffiocients obtained on the sample used in this study did
not differ signifiocantly from those reported by Weohsler on the standardization
groups On the basis of the present study, it can be assumed that the
reliability coeffiocients of VAIS subtests and I{ socales as published by
Yechsler are stable for an eighteen~nineteen ywar age group.

The correlation of the WAIS 1Q scales with the SBL IQ conformed to
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expeotations The Verbal and Full Scale IQ correlated highly with the SBL IQ,
while the Performance Soale IQ correlated to a lesser extent. Coefficients of
corrolatj.on between the SBL and Verbal, Performance, and Pull Scale !Q'l were
{92, .81, and .92 respectively. It was noted, however, that the correlation
obtained in this study between Performance Scale and SBL IQ's waas higher than
those reported in previous studiss correlating WeB Performance Scale IQ's with
thoss of the SBL. It was also significantly higher thar that reported by
Wechsler for the comparison study he did between the WAIS Performance Scale and
SBL I1Q's (+€9)s This result, however, -could be a funotion of the restriocted

population used in his study. On the basis of the higher than expeoted
correlation between WAIS Performance Scale and SBL IQ's found in the present
study, it was hypothesized that the higher correlation was due to changss in thel
WAIS Performence soale which had inoreased its verbal content, The walidity of
thie hypothesis will be determined by future research comparing the WAIS and
SBL.

The mean IQ and standard deviation obtained in the present study for sach
WAIS IQ soale was found not to be significantly different from the general
population mean and steandard dovistion. Although the mean IQ of the SBL was
found not signifioantly different from the genmeral population mean, the SBL
|standard deviation was significantly different ot the one per cent level. It
was hypothesized that the greater wariability of the SBL was because duller
subjecots tend to obtain lower IQ's on the SBL while brighter subjeote tend to
obtain higher IQ's on the SBL. The greater percentage of subjects in the lower
Fand higher IQ groups would tend to inorease SBL variability. Another possible

reason for the greater wvariability of the SBL was that this test was
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standardized on children and could not be expected to have a variability
comparable with the WAIS which was standardized on a sample similar to that
used in the present study.

4 The chi square test was used to determine whether the distribution of IQ!
for both tests could have arisen from a normally distributed sample. It was
found that the distribution of WAIS IQ's did not dJdiffer significantly. The
SBL IQts, however, did have a significantly different distribution from a
normally distributed sample at the one per cent level of significance. This
difference appeared to be due to the greater variability of the SBL IQ's
resulting from the reaséns mentioned above.

It can be concluded from this study that the reliability coefficients
reported by Wechsler for the subtests and IQ scales of the WAIS are valid for
an eighteen and nineteen year old population. A second conclusion is that the
WAIS, in contrast to the SBL, has less variability and the results of
individual administrations to eighteen and nineteen year old subjects can be
accepted with confidence in relation to the published reliability coefficients
of each subtest and IQ scale. The SBL has a significantly different
variability when administered to an eighteen-nineteen year old population and

the results of individual tests may be highly unreliable.
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APPERDIX I

Table 10
STANDARD DEVIATICES OF QDD (g) AND EVBEN HALVES (G)
OF ELEVEN WAlS SUBTES?TS

Tost

(g) (@)
1. Information | 254 308
2+ Comprehension 2.68 2e72
3. Arithmetio ' 1.82 1.87
4. Oimilarities | 2461 2457
6. Digit Span 2.48 2447
6. Vocabulary 8.42 B4563
7. Digit Symbol €.23 6,32
8. Pioture Completion 2,04 2,38
9. Blook Design 4.96 B.82
10, Pioture Arrangsment 3.78 5466
11, Objeot Assembly . 5.83 6433
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PRODUCTS OF STANDARD DEVIATIONS OF ODD HALVEBS (g) WITH STANDARD DEVIATION

APPENDIX II

Tadble 11

OF EVEN HalLves (@) OF ELKVEH WAIS SUBTESTS (sgs{;)

12,92

i EVEN HALVES
1 1 111 w v VI VIl vII1 I X xi
1 7470 6491 4.75  6.53 68427 21.87 16406 6406 14,78 9.0 16,08
2 B.08  Te24 4497 6484 6.5T 22489 16481  6.3% 15448  De47  16.84
O 5 5451 4495 3440 4,68 4.50 15,52 11.50 4.58 10,68 6448  11.52
§§ 4 TeS1 7.10° 4488  6.71 6.45 22,268 16.50 6,21 15.19 9.2  16.52
B 5 T.61 .76 4,64 6,57 6.15 2115 15467 5490 14443  B.83  15.70
2 8 25.57 fé:z.so 15,76 21464 20,80 71.99 53.3¢  20.09 49,12  30.05  53.43
‘; 7 18.88 16495 11,66 16,01 15039 53414 38.37 14,83 36.26 22418 39444
8 8 6418 5.6  3.81  5.26 5.08 17,40 12,89  4.86 1187 7426 12491
o 16,05 13,48 9428 12,75 12.26 42.51 31.356  11.80 28,87 17,86  31.40
10 11.45 10,28 7,07 9,71  9.3¢  32.24 23.89 9.00 22.00 13.46  23.93 3
11 11400 .87 €.70 9435 8,97 30.98 22.94  B.64 21.135 22,98




Table 12

AFPENRDIX 111

COEFFICIENTS OF CORRELATION BETWEEN ODD BALVES (g) AND EVEN HALVES (G)

OF ELEVEN WAIS SUBTESTS (r

6’

EVEN HALVES
1 I m ™ v v v vim & X X
1 .78 660  .622  L627  .392 699 433 o581 JATO  L508  .412
2 J568 o851 4564 542 4300 635 453 +604 607 538 o561
0 3 o591 4618 .689 499 451 .608 440 522 486 J50B 4596
D 4 eSTL 4838 515 .702  .388 671 o450 489 487 512 364
g 5 382 J370  .385  .355  .548 .384  .256 515 4340 350 4285
L 6 aT56 4866 892  .851  .396 909 4400 o588 513 o672 460
§ T 407 482 408 480 L3956 440 .908 412 <504 o351 o384
® 8 .679 588 501 .48 .SS7 572 L60O 612 558 .578 4566
9 o486  J592 .58 458 436 606 4516 o528 JTT3 W61l 648
10 o367 4357 340 390  J346  J395  .356 «309 277 487 4299 3
11 o376 401 441 .432  .318 o444 469 «461 7L 509 586




AFPENDIX IV

Table 13

PRODUCTS OF STANDARD DEVIATIONS OF ODD HALVES ARD EVER HALVES (TABLE 11) WITH COSFFICIENTS OF

COREELATION OF ODD HALVES AND EVER HALVES (TABLE 12) (’533&30)
EVEN HALVES
1 11 111 v v VI Vil viir o IX X X1

1 6.1}  4.56 2,95  Sedé  2.47 15415  6.95 3.52 6485 44590 6462
4.59 4.7 2480 3,71 197  14.41  T.61 .82 DedD 5.0  9ell

™

3426 3.08 2.54 234 2,08 9edd 6.08 2.26 4.93 3.28 4.56
4.52 4.53 2.80 4.72 250 14.94 V42 3.04 7.40 4.7 6.01
2.87 2,80 1.7 2.68 336 8.12 4,00 1.86 4.91 3.090 3.69
19.31 15.26 10,90 14.09 8424 65444 21.34 11.81 25,20 17.19 24.52
7468 8417 4.73 736 8,08 23.88 35.75 6411 18.28 779 15.14

amdrbm QUO
MO 3 4 o P

3.58 8.32 2425 2438 1.70 8.85 44 2497 8,58 4417 7.8

9 Te27 T.99 5408 S84 BeBd 21.37 16,15 6423 22.32 2.02 2038

T.

10 4,20 3.46 2.40 3479 5423 12.87 8.60 2,78 6.09 6.56 7.16
1n 4,14 3,96 2.99 4.08 2.85 18,70 10.76 3.98 12,07 6488 12,76




PRODUCTS OF STANDARD DEVIATIONS OF EVEN HALVES (G) WITH STANDARD DEVIATIONS

APPENDIX ¥V

Table 14

OF RVEN HALVES (G) OF WAIS SUBTESTS (SGSQ)

il

EVEN HALVES
1 13 111 v v vI viI vIIx o x X1
I 9418 826  BeBT  T.79  7.48 25,85  19.16  Te21 17,65 10,79 19.18
I1  Be26 TedD 5409 6,99  €.72 25,20  17.19  6.47  15.85 9,68 17.22
IIT  Ba67 5,09  5.50 .81 4,62 15.95 11,82  4.45  10.88  6.66 11.84
T I ToTD 63D 4uB)  6.00  6.35 21.908  18.26  0.12 1498 915 16.27
BV Ted8 6.2 4.62 635  6.10 Z1.07 1661 589 14a38  Be7D 15464
B VI 25.85 23,20 15495 21,92 21,07 T2.76  53.91 20430  49.64 30.57 53.99
LVII 19015 17019 11.82 16.24 15.61 55.91  30.94 15.06  36.78  22.50 4001
;vnx 7421  6.47  4.45 6,12 5,89 20.30 15,04  5.66  13.85  B8e47 15.07 .
S IX 1765 15.85 10488 14.96  14.38 49464  56.78 13,85  55.87 20,72 36484 m
X 10470 9488 6486 016 879 30437  22.50  Bed7  20.72  12.67 22.53
XI  19.13 17e22 11.84 16,27 15,64 53,99 40,01 15407 36484 22.55 40.07




COEFFICIERTS OF CORRELATIOR BETWEEHN EVEN HALVES OF WAIS

APPENDIX VI

Table 15

SUBTESTS (rm)

1.00

EVEN BALVES
1 1 1r W v YT vl VIl X X X
I 1400 4600 o698 o530 376  oT67  J340 527 448 606 331
II 4600 1,00 4634 o578  .381 o724 436  .598 588 o510 4503
III 4696 654  1.00 450 396 686  .363  .635  .491 .09 .57
T I 630 5T 450 1.00 308 662  .385 o418 AT5 S5 e400
BV W78 .01 396 .308 1.00 356 878 361 336 .257  .282
H VI J767 724 .686  .662 366 1,00 o403 681 542 o642 527
L v o349 436 365 385 378 o405 1.00 358 WAT8 335  .412
BVILL 627 W688  .835 o418 361 .51 .36 1.00 554 o633 565
P I .48 .58 M0l 475 .55 use2 476 664  1.00  .502 679
X W506 .60 o409  .665 o267  J542 335 635 602 1.00 .64l
X1 o351 803 o379 o400 282 .527  .412  .565 679  .641 @




APPENDIX VII

Table 16
PRODUCTS OF STANDARD DEVIATIONS OF EVEN HALVES AND STANDARD DEVIATIONS OF EVEN HALVES (TABLE 14) WITH
COEFFICIENTS OF CORHELATION BETWEEN EVEN HALVES OF WAIS SUBTESTS (TABLE 15) (SGSGI'GG)

EVEN HALVES
I I I11 Iv v vI ViI VIiX IX X X1

I 9418 4.94 3496 4.20 2481 19457 6.88 452 7490 8§48 6435

g II 4094 : 12439 323 4,06  2.83 16.90 7448 3.87 8.83 4¢84 B.€8
; 11X 3,95 3423 4.88 2.16 1.83 10.24 4.29 2.83 5434 2eT2 4449
¥ v 4,20  4.05 2,18 796 1.98 14.51 625 2.56 7.11 4.18 €.51
i v 281  2.83 1.83 1.96 D473 7.48 5480 2.13 4,82 2426 4.41
‘IV‘ vi 1957 . 16.80 10,84 14.51 7+48 72,76 21.73 11.78 26,90 16448 28446
g Vil 6468 Ta48 4.29 6425 5.90 21.73 39.94 e84 17,61 7+54 16448

vIII 4052  3.87 2488 2456 2.13 11.79  5.84 5466 7e67  4€e51 8451
Ix 7.90 B8.88 Be34  Tell 4482 26,90 17.51 Te6T7  33.87 10440 25.01
x 5e456 4,94 2,72 416 2,26 16.48  T.54 4.51 10440 12467 12,19

nl

X1 6,356 B.66 4049 6451 4.41 2B.45 16.48 8451 26401 12418 40.07




APPENDIX VIIX
Table 17
PRODUCTS OF STANDARD DEVIATIONS OF ODD HALVES (g) WITH STANDARD DEVIATIONS

OF ODD HALVES (g) OP WAIS SUBTESTS (sgsg)
ODD HALVES
1 2 s 4 5 6 7 8 g 10

11

wmdtrbpm COO

Smwammb«»w

6446  BaT8  4.63 6463 6430 21.44 16482 5418 12460 9,80
6.T6  7.08  4.84 6494 6480 22440 16457 5443 13,19 10,06
4.62  4.84 3.3 4.75 4.5 15,82 11.3¢  3.71 9403 6.88
8463 6494  4.75 8.81 6447 21.98 16428 5432 12,95 9.87
6.30 64,60 4,51 6447 6415 20488 16,45 5,06 12430 9437
2led4 22,40 15,32  21.98 20,88 7123 52,58 17.22  41.88 351.90
15482 16,57 11.3¢ 16,26 15.45 52,58 384,81 12,71 30.90 23,55
5.13? 5e43  3.T1 5e32 5408 17.22 12,71 4.16  10.12 7.7
12,60 135.19 8,03 12,95 12,30 41486 30290 10212 24460 18,75
9460 10.05  6.88 9487 937 31480 23456  7a71 184756 14429
9422 9,66  6.61 9,47 9,00 30464 22461 T 4l 18,00 13,72

De22
9.668
6461
D87
900
30.64
22.61
741
18400
13.72
13.18

al




APPENDIX IX

Table 18

COEFFICIERTS OF CURRELATION BETWEEN ODD HALVES OF WAIS SUBTESIS (rSE)

ODD HALVES
1 2 3 s 5 8 7 8 9 10 11
1 1400 4651 628 591 o311 745 468 o537 498 o389 4390
2 JB51 1.00  JB65 o698 380  J6TE 495 642 o582 o487  .568
, 3 e .58 100 553 o338 L6285 432 .665 J586 426 .438
D 4 @l 588 633 1.00 .30 649 616 .46 o480 o388 4508
, 5 M1 .50 .38 .50 1.00 592 324 .381 301 J286  .272
36 M3 6T .25 .64 .32 100 43 .60z 509 o488 470
Vo7 488 s 432 W18 .324 438 100 488 o550  .356 476
S B 837 4842  J585 468 351 602  .488  1.00 605 381 528
9 o498 o582 566 o480 391 o508 o530 805 1400 o362  .503
10 o389 487  .425 «358 288 488 358 381 «362 14,00 #3156 N
11 o390 .658 438 508  .272 470  .475 528 595 W31 100




APPENDIX X
Table 19

PRODUCTS OF STARDARD DEVIATIONS OF ODD HALVES AND STANDARD DEVIATIONS OF ODD HALVES (TABLE 17) WITH

COEFFICIERTS OF CORRELATION BETWEEN ODD HALVES OF WAIS SUBTESTS (TABLE 18) (sgsgrsg)

ODD HALVES
1 2 3 4 5 ] 7 8 9 10 1
1 6445 440 2.88 .92 1.86 15.93 737 2.78 6427 373 3460
2 4.40 7.08 2.68 4.15 2451 16,14 8420 5449 768 4.69 5.539
o S 2.88 2.69 3.31 2453 1.52 9.64 4480 2,17 Bs11 2.92 2450
D 4 382 4.15 2453 8.81 2.33 14.27 8439 2449 6.22 358 4.81
’ § 1.88 2.51 1.62 2433 6415 8.18 5.01 1.87 4.81 2.688 245
i 6 15.95 156.14 954  14.27 8,18 7123 23403 10637 21431 14,93 14.40
# 7 T+37 8420 4490 8439 6401 23,03 38.81 6420 15,38 8438 10.74
§ 8 2.78 3449 2.17 2449 1.67 10,37 6420 4.16 8.12 2494 3491
8 8.27 7.68 5411 6.22 4.8) 2131 16,38 6412 24,60 679 10,67
10 373 4.59 2.92 3453 2468 14,93 8438 2.94 6479 14429 4.32 =
11 3.80 5439 2.90 4.81 2.45 14,40 10.74 .91 10.87 4.32 13.18
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