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THE VALIDITY OF T8 LEITER INTSRHATIONAL PERFPORMANCE SCALE
I8 YEASUAING THE INTELLIGENSCE OF SELECTYD SUPERIOR CHILDREN

INTECDUCTION

For the past halfegentury, since Binet and Simon con-
structed thelr intelligence scale to aid 1n the identifloa-
tion of feebleminded school children, there have occurred
numerous attempbts to expand and reflne measuring Instru-
ments which yield ianformetion about intellipence. Prac-
tical demands from a&ua&tisn; the military, and business
and industry for objective, reliable and valld measurement
of intelligence have been insbtrumentsl in the coanstruction
of intellizence secales of various kinds. The uss of
measures of intellligence in deseribing, predieting, and
to some extent controlling human behavior has been &an
important factor in the seleetlion, placement, and general
guldance of individuals. Hevertheless, there exlsts a
conatant need For improving measuring instruments so that
decislona involving intellizence can be more accurately
el fected.

Recont efforts have inecluded both verbal and per=-
formance scales, as well as combinations of bLoth methods
in the same instrument. Those developments have come

about 1n an attempt to gain as complete & measure of

intellizence aa possible, for 1t has been discovered in




several siudies that performasce scales measure Iintel-
lectual factors nob assessed by the verbal-type intelli-
gence scales. (4, pe 164) and 7, p. 202)

The use of performance scales has come about for
various reasons., They were originally constructed as a
subgtitute for or anpplamsntai to werbal secasles such as
the Stanford-Binet Intelligence Scale., However, they
have sssumed speclal importance in measuring intelligence
in situstions where the verbal-type instrument is not
appropriate; to examine the deafl, the illiteraté, non-
Baglish-speaking subjects, individuals with reading
difficulties, and in general in situatlions whers the
subject is likely to be hendicapped by verbal testis.
Some performance scales have been especlally consbtructed
to minimize cultural influences on teal garfgrmaaée, and
have been referred to as culture-{ree seales. Further,
subjects who mizbt be unable to demonabtrabe their real
gskills on & verbal scale because of emotional factors
could be more easily identified and s more accurate
measure obtained with the use of a performance scale.
Performance scales have proved especially uwseful through
the opportunity afforded for clinlcal observation of the

subject. Freeman wriltes in this regards

Clinleal psychologlsts are agreed thal, where
indicated, the use of performance scales can
provide more information than just a rating




in the form of a numerical index. These tests

provide an opportunity to observe qualitative

aspects of behavior under standardized condie

tions in a variety of situations. A4 subject's

approach %o a problem might reveal, for

example, a state of depression or agltatlon;

hesitation or lmpetuousness; thoughtful

deliberateness, bull-headed persistence, or

eagsy discouragement; an insightful approach or

one of haphazard trial-and~error. (7, p. 218)

Although correlations between the Stanford-Binet
Intelligence Scale and performance scales are positive,
they are low enough to suggest that a performance scale
is not interchangeable with this type of intelligence
scale. (4, p. 164) and 7, p. 202) Nevertheless, the
need still exists, and attempte are periodically made to
devise performance scales whieh measure functions of
intelligence comparable to those measured by verbal-type

instruments such as the Stanford-Bilnet.
THE LEITER INTERHATIONAL PERFORMANCE SCALE

The Leibter International Performance Scale is an
ingtrument designed to weasure functions of intelligence
\ comparable to those measured by verbal-type scales in
situations where the verbal-type scale 1is inappropriate,
| The first scale, devised Iin 1927, was an abttempt to
measure intelligence by memory and rate of learning. It

included one test palinted on a fourbteen~noteh frame.

Fegebleminded chlldren wére the gsubjects of these early




experiments. During the next two years, eleven addie
tional tests were consiructed and a polnt system for
scoring them was devised. These were incorporabted inte
the 1929 scale. A 1930 scale was constructed, including
forty-four new tests, and standardized on public school
children in Honolulu.

Subsequent scales were constructed in 1936 and 1938,
the former containing eighteen tests, the latter, fifty-
gsix. In the 1936 scale the pointescoring method was
replaced by a mental-age system. Considerable research
was conducted in an effort to determine the rellability
and valldity of these scales 1in measuring the intelllgence
of various raclal groups.

The 1940 scale, with sixty-eight tests ranging from
age two through age eighteen, was the result of the relo-
cation of the tests of the 1938 scale, and the addition
of new tests whleh were constructed to £ill the gaps left
by this relocation as well as for use at the odd year
levels above year ten. This revision was constructed so
as to parallel as closely as possible the 1937 Revlsion
of the Stanford-Binet Intelligence Scale in organization
and scoring.

The latest revision, and the one used in this study,

was published in 1948. On the basis of experience with




the 1940 scale with high school students and army per-
sonnel, only tests at the even~year levels were included
beyond year ten. In addition, several test changes were
made in order to make the 1948 Revision interchangeable
with the Arthur Adaptation of the Leiter International
Performance Scale through the twelve year level.

(13, ppe 1-57)

Below are listed the tests from year six through
year eighteen. None are noted below year six since that
level was the lowest reached in establishment of the
basal age for subjects in this study. More complete in-
formation about the entire scale and directlions for
administration can be found in Part II of the Manual For

The 1948 Revision of The Leiter International Performance

Scale. (14)

YEAR VI
(4 tests, 3 months each)
1. Analogous progression
2. Pattern completion test
3. Matching on a basis of use
4, Block design
YEAR VII

(4 tests, 3 months each)

1. Reconstruction

2. Circle seriles

3. Circumference seriles

4., Recognition of age differences




YEAR VIII
(4 tests, 3 months each)
l. Matehing shades of gray
2. Form dliscrimination
3. Judging mass
4, Serles of radll
YEAR IX
(4 tests, 3 months each)
1. Dot estimation
2., Analogous designs
3. Block designs
4, Line completion
YEAR X
(4 teats, 3 months each)
1. Foot print recognition
2. Block design
3. Concealed cubes
4, Block deslign
YEAR XII
(4 tests, 6 months each)
1. Block deslgn
2. Simllaritles; two things
3. Recognition of facial expressions
4, Classification of animals
YEAR XIV

(4 tests, 6 months each)

1. Concealed cubes

2. Analogous designs
3. Memory for a series
4, Form completion




YEAR XVI
(4 tests, 6 months each)
l. Code for a number series
2. Reversed clocks
3. Dot estimation
4. Block design
YEAR XVIII
(6 tests, 6 months sach)
l. Position analogy
2. Dot estimation
3. Form completion
4. Concesaled cubes
5. 3patial orientation
6. Concealed cubes
The figure on page 8 represents the frame and blocks
used in the 1948 Revision of the Lelter International
Performance Scale. The test reproduced in the figure 1is
Similarities; two things at the twelve year level. The
materials are arranged as indicated in the figure, and
the subject's task 1s to place the blocks in the stalls
so that each block 1s correctly matched with the design

appearing on the cardboard strip attached to the frame.

There 1s no time limit on tals test.




Figure 1. Test XII-2. Similarities; two things.

PURPOSE OF THE STUDY

The purpose of this study was to determine the va-
1idity of the Leiter International Performance Scale in
measuring the intelligence of selected superior children.
The method used in attempting to determine validity was
by comparing scores earned on the Leiter International
Performance Scale to those of the Stanford-Binet Intelli=-
gence Scale and Wechsler Intelligence Scale for Children.
Through this contribution it was hoped that the general
validity of the Leiter International Performance Scale
would be more accurately determined so that it could be
effectively used in appropriate situations for the

measurement of intelligence.



During the Lifty years which have elapsed since the
introduction of the Stanford-Binet scale, increased
emphasis has been directed toward the problems of the
normal and glifted. This trend has been a factor, to some
extent, in the emphasis in measurement. In recent yoars
educators have been seeking early and thorough ldentifi-
cation of superior children.

The verbal~type intelligence scale has been and still
is one of the most effectlve technliques used to identify
the superior child. (24, p. 14) However, the perform-
ance~type intelligence scale holds promise of providing
additional Information which should yield a more thorough
and accurate intellectual appraisal. Anastasi writes in
this regard:

On the other hand, the "verbalist™ type of

individual may obtain a decepbtively high score

on certain verbal tests, although his under-

standing of most problems may be very super-

ficial and his practical judgment may be

seriously deficlent. It is now generally

recognized that performance or non-language

teats are not simply a substitute for verbal

tests. Hach type of test predlicts somewhat

different criteria. Together they provide a

more complete plcture of the individual and

serve as mutual correctives in the evaluation

of his test performance. (1, p. 236)

Attempts to assess the intelligence of chilldren who
give evidence of superior intellectual achlevement poses

problems pecullar to the superior group. Paul Witty,
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writing in "School and Society" states:
If by gifted children we mean those youngsters
who glve promise of creativity of a high order,
1t is doubtful if the typlcal intelligence test
is suitable for use in identifying them. For
creativity posits originality, and originality
implies successful management, control, and
organization of new materials.....The content
of the intelligence test 1s patently lacking
in situations which disclose originality or
ereativity. (23, p. 504)
The Lelter International Performance Scale, with 1ts
unique method and novel test 1ltems, and through 1ts
attempt to minimize previous learnings, would appear to
require of an individual more management, control, and
organization of new materisls than do most verbal-type

intelligence scales. (23, p. 504)
DEFINITICHNS

Intelligence 1is comprehensively defined by Stoddard:
" eessability to undertake actions that are characterized
by (1) difficulty, (2) complexity, (3) abstractness,
(4) economy, (5) adaptiveness, (6) social values, (7) the
emergence of originals, and to malintain such actions under
conditions that demand a concentration of energy and a
resistance to emotional forces." (19, p. 4) This defi-
nition would seem to include the somewhat diverse defini-

tions of Terman, Wechsler and Leiter. Terman defines

intelligence as "the ability to carry on abstract




11

thinking:;" (11, p. 123) Wechsler states that "intelli-
gence 1is the aggregate or global capacity to act purpose-
fully, to think rationally, and to deal effectively wilth
his environment;" (22, p. 3) Leiter implies that 1intelll-
gence 1s the ability of the individual to adapt himself
to his environment. (13, p. 68)

The superior chlld is defined here according to the
Merrill classification, which refers to individuals whose
intelligent quotients are 120 or above as superior or
very supsrior. (17, p. 650) This corresponds 1ln terms
of intelligent quotient, to the definition of intellec=
tually gifted, according to tiae Educational Policles
Commission of the National Education Association,

(5, p. 43)

A performance scale 1s defined as a series of intel-
ligence test ibtems requiring the physlecal manipulation
of concrete materials rather than verbal responses.

The t-test is a statisticael mebhod, used in this
study to test the hypothesls that the mean scores of two
intelligence scales are equal. The resulting t-value
determines, along with the level of significance, the
acceptance or rejection of the hypothesis.

Analysis of varlance is a gstatistical method, used

in this study to test the hypothesis that the mean scores
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of three intelllgence tests are equal. The resulting
F-value determines, along witn'tna level of significance,
the acceptance or rejectlon of the hypothesis.

Level of gignificance 1s & statlsbical concept best
defined as the probability of rejecting a true hypothesis.
The level of significance used in this study was five per
cent., Thils means that five per cent of all possible sam-
ples will lead to the erronsous rejection of a true hy~-
pothesis. It actually indicates the prcbabllity that a
true hypothesis will be rejected on the basis of a single
random sample., Resulbts beyond the one per cent level are

also reported when appropriate.
3C0oPE OF THE S8TUDY

The sawmple selected for thils study included thirty-
five sixth grade pupils from the Harding elementary
school of the Corvallis Publlice School System. The sub~
Jects ranged 1in age from eleven years one month to twelve
years four months. These puplls were selscted acecording
to the criterion set forth in the definition of superior
children. his particular school was chosen from the

aree elementary schools in Corvallis because of the

speclial gifted sixth grade group in'oparaticn there.
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METHOD OF STUDY

Twenty-eight of the sample of thirty-five pupils
were selected on the basis of the 1937 Revision Stanford-
Binet Intelligence Scale (hersafter referred to as the
Stanford-Binet) scores earned in test administrations
prior to thils sbtudy. The remaining elght subjects were
secured by administering Stanford-Binets to sixth grade
pupils whose achievement and various psychologlcal test
scores suggested that they might earn Stanford-Blnet
intelligent quotilents (hereafter referred to as I. Q.) of
120 or above. After the sample of thirty-five had been
obtained, the Wechsler Intelllgence Scale for Chlldren
(hereafter referred to as the Wechsler) and the Leiter
International Performance Scale (hereafter referred to as
the Leiter) were administered to each pupil. All admin-
istrations of the Wechsler and the Lelter were carried
out by the same examiner,

The subjects were [irst informed In a group by the
examiner of the purpose of the testing. Each subject
again was acquainted with the reasons for testing at the
first administration. The examiner was careful to give
the same explanation and instructiansvta each subject,

All pupils who had not been administered the Stanford-

Binet were given that intelligence scale. Then all
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pupils were given individually the Leiter, after which all
pupils were sdministered the Wechsler, This order of test
administration was chosen primarily to separate the two
verbal-type scales by the performance scale so that the
likelihood of practice effects would be reduced. The
testing was completed within a six month period.

In addition to the administration of intellilgence
scales, the subjects had been given standardized achieve-
ment tests five months before the first Lelter scale was
administered.

The data from these test administrations were treated
with various statistical methods to determine the validity
of the Leilter in measuring the intelligence of superior
children, First, the analysis of variance was employed
to test the hypothesis that the mean scores of the three
intelligence tests were equal. An analysis of variance
was also utilized to test the hypothesis that the mean
scores of the Stanford-Binet, Wechsler and Leiter plus §
were equal., Leiter, in a recent publication, states that
until a full scale revision can be made, "whenever psy=-
chological examiners wish to compare the results of the
1948 Scale with the results of other tests they may do
so very convenlently by adding five polnts to the I. Q.

obtained from the spplication of the 1948 Revision,™

(12, p. 58)




Second, since the analysls of variance test indl-
cated signiflicant differences among the three intellie
gence scales, t tests were worked out for the following
hypotheses: (a) the mean scores of the Wechsler and the
Stanford-Blnet were equal, (b} the mean scorss of the
Wechsler and the Leiter were equal, (¢) the mean scores
of the Stanford-Binet and the Leiter were equal, (d) the
mean scores of the Wechsler verbal scale and fne Leiter
were equal, (e) the mean scores of the Wechsler perform-
ance scale and the Lelter were equal, (f) the mean scores
of the Stanford-Blnet and the wWechsler verbal scale were
equal, and (g) the mean scores of the Stanford-Blnet and
the Wechsler performance scale were equal., The same byf
potheses were also tested between the Wechsler scales and
the Leliter plus 5 and between the Stanford-Binet and the
Leiter plus 5. The five per cent level of significance
was used in all tests of hypotheses.

Third, correlatlion coefficlents were computed among
the three intelligence tests, as well as between each
intelligence test and the standardized achlevement test
scores earned by the subjects. Part of the sample had
taken the elementary form of the California Achilevement
Tests while some of the subjects were administered the

advanced form. Raw score equivalents were computed for

the scores earned on the two forms.
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LIMITATIONS OF THE 3TUDY

Perhaps the most obvious and serious limitation 1s
that the validity of the Leiter International Performance
Scale was determined by comparison with other instru~
ments, so that errors inherent in these instruments will
be projected into the validation data.

A second pogsible limitation 1is the gize of the same
ple, which may reduce to some extent the meaningfulness
of the tests of significance and the correlational
resultse.

Third, the group involved in the study 1s not repre-
sentative in terms of intelllgence or soclo-economic
status, thereby limiting the application of findings to
comparable groups.

A final important limitation to be noted is that one
of the criteria representing intelligence in thils study
is scholastic achlevement, as measured by a standardized
achievement battery. This criterion possibly limits ﬁhe

scope of the concept of intelligence as defined by

Stoddard. (19, p. 4)
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CHAPTER IX
SURVEY OF LITERATURE

Although the primary purpose of this study was to
determine the valldity of the Lelter International Per-
formance Scale in measuring the intelligence of superior
children, information pertinent to this problem and ap-
plicable to verbal-type appraisal of intelligence was
obtained about the Stanford-Binet and the Wechsler Intel-
ligzence Scale for Children. Since these instruments were
essential in testing the hypotheses in this study, as well
as beilng important as scales for testing intelligence,
selected studies are presented whlch are simlilar to some
of the hypotheses stated involving verbal-~type scales.
Further, several studies are noted relative to the appli-
cation of some of the more widely used performance
scales, with which the Leiter can be compared. These

gtudies are summarized below.
THE LEITER INTERNATIOWAL PERPOIVMAHCE SCALE

Only three of the approximate twenty-five studles
pertaining to the Leiter seem to be relevant to the pres-

ent investigation. By far the majority of these studies

have involved subjects who would be handlcapped by a
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typlcal verbal-type intelligence test; non-English
speaking subjects, mental defectives, subjects with
speech and hearing disorders, and cerebral palsy cases.
For example, Beverly and Bensberg obtained a correlation
coelfficient of .62 between the Stanford-Bilnet and the
Lelter for fifty meantal defectives ranging fram aix years
eleven months to sixteen vears two months. (2, pp. 89-91)
Further, many of the studles employed the 1938 or earlier
Leiter scales, and data from these investigations would
not seem appropriate here since the 1248 Revlision in-
cluded numerous changes, (13, pp. 28, 57) However, one
Investigation involving the 1940 scale is ineluded, since
Leiter refers to a study of 180 unselected subjects be-
tween eight years no months and sixteen years eleven
months in which a correlation of .92 was obtained between
the 1940 and 1948 Leiter revisions, (13, pp. 57~58) indi-
cating close simllarlty between the two scales,

Glenn compared the results of the application of the
Leiter and the Stanford-Binet to fifty-three unselected
children between the ages of six years and six years
eleven months. A correlation coefficlent of 77 was
found between the two arrays of scores. Of the five sube

‘Jects with Stanford-Binet I. Q.'s above 115, only one

tested in the superior range on the Lelter, while the
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remaining four earned scores in the normel range. Glenn
concluded that the Leiter seems to measure consistently
low, as compared to the Stanford-Binet, in the below-
average and average ranges but is uanpredictable in the

above~-average ranges. HNote Table I below. (8, pp. 20-22)
TABLE I

MEANS, INTELLIGENCE QUOTI&NTS, AND STANDARD DEVIATIONS
OF THE 1948 LEITER SCALE AND THE STANFORD-BIRET

Mean Standard

Mean I. Q. Deviation
Stanford-Binet 93.36 16.59
1948 Leiter Scale 87.70 19.96

Tate, in attempting to determine how culture-free
the Lelter was, administered to 108 children, five years
of age, the Leiter, Stanford~Binet, and the Arthur Polnt
Scale, Form I. She found correlation coefflclents of .81
and .80 between the Lelter and Stanford-Binet and the
Lelter and Arthur Point Scale respectively. A coeffl-
cient of .75 was found between the Stanford-Binet and the

Arthur Point Scale. Purther data from Tate's study can

be had from Table II. (20, pp. 497-501)
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TABLE II

RANGES, MEANS, AND STANDARD DEVIATIONS OF THE
STANFORD=-BINET, LEITER, AND ARTHUR POINT SCALE, FORM I

nnge tewnStanderd
Stanford-Binet 69-166 114,34 18.8
Arthur Point Scale 58-172 1128.15 20.4
Leiter 58m136 93.76 19,1

Williams applied the 1940 scale and the Stanford-
Binet to fifty children equally distributed between the
ages of six years no months and ten years eleven months.
A correlation coefficlent of .67 was obtained between the
1940 Leiter Scale and the Stanford-Bilnet. Additional
data are included in Table III. (13, pp. 52-53)

TABLE II1

MEANS, INTELLIGENCE QUOTIENTS, AND STANDARD DEVIATIONS
OF THE 1940 LEITER SCALE AND THE STANFORD-BINET

Mean I. Qe Mean Standard

Deviation
Stanford-Binet 107.4 13,44
1840 Leiter Scale 85,6 14,83

COMPARISON OF VARBAL-TYPE AND PERFORMANCE SCALES

WackMurray's study, comparing gifted and dullenormal

children with the Pintner-Paterson Scale and the
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Stanford=-Binet (1916}, revealed pertinent information
about the performance of gifted children. A correlation
coefficient of .23 was found for fifty gifted subjects
between the Pintner-Paterson Scale and the Stanford-
Binet. These subjects ranged in Stanford-Binet I. G.'s
kfrom 120 to 189, and in chronological age from seven years
nine months to ten yeérs seven months. (15, pp. 273-280)

Hamilton tested forty subjects, ranging in age from
gsix years to twelve years eleven months, with the Stanford-
Binet and the Revised Arthur Performance Test, Form II.
{9, pp. 44-49) Table IV includes data from Hamilton's

study related to this discussion.

TABLE IV

RANGES, MEANS, AHD STANDARD DEVIATIONS OF THE STANFORD-
BINET AND REVISED ARTHUR PERFORMANCE TEST, FORWM II

Standard

Range Mean Deviation
Stanford~Binet T4=1886 108.0 205
Revised Arthur 72-141 100.0 16.6

Hamilbon further stated that all subjects with Stanford-
Binet I. Q.'s above 115 earned lower I. Q.'s on the

Revised Arthur. The algebralc average of I. Q. differ-

ences for subjects with Stanford-Binet I. Q.'s from 126
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to 135 was -20.0, and for subjects with Stanford-Binet
I. Q.'s above 136 was =26.6.

Cohen and Colller studied the relationship among the
Stanford-Binet, Weehsler, and Reviged Arthur Performance
Test, Form II, with £ifty normal subjects ranging in age
from six to eight years., The results of this investiga«

tion are given in Table V. (3, pp. 226-227)

TABLE V

CORRELATION COEFFICIENTS, MEANS, AND STANDARD
DEVIATIONS OF THZ STANFORD-BIVET, WECISLER,
AND REVISED ARTHUR PERFOLMANCE TEST, FORM II

Stanford=~ Revised Wechsler

Binet Arthur

Wechsler 85 «BO¥

Verbal scale .82 LT

Performance scale .80 .81%
standard Deviation 15.1 16.4 14.6

#etas

In thls study the Wechsler ecorrelated almost as nighly
with the Revised Arthur Performance Test, Form II, as it
did with the Stanford-Binet, and the Wechsler performance
scale correlated nearly as aigh with the Stanford-Binet

as did the Wechsler full scale.

Freeman states, regarding comparisons of verbal-type
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and performance-type intelligence scales, that when age
is held constant, or very nearly so, the correlation
coefficlents between results cbtained with the Pintner-
Paterson and similar performance scales, on the one hand,
and verbal instruments on the other, drop to between .40
and .60. (7, p. 202)

McBrearty compared the Wechsler and the Arthur Per-
formance Scale, Form I, in relation to the Progressive
Achievement Test. His subjects included fifty-two £ifth
grade children from age ten years three months to twelve
years eleven months, with a mean age of eleven years two
months. Stanford-Binet I. Q.'s rangad from 50 %o 129,.
with four subjects earning I, Q.'s over 120. Tables VI
and VII include pertinent data from McBrearty's study.

TABLE VI

CORRELATION CCEFFICIESTS AMONG THE ARTHUR PERFORMANCE
SCALE, PORM I, THE WECHSLER SCALES, AYD THE PROGRESSIVE
ACHIEVENMENT TEST

Wechsler Wechsler Wechslsr

Arthur verbal Perf,  Full
Wechsler V .55 .07
Wechsler P 65 .05 «45 .08
Wechasler FS .71 .05 .86 .02 .84 .03

Prego Achi&v; ¢56 .0‘7 081 903 050 QO? 078 064
#Probabls error




24

TABLE VII

RANGES, MBANS, AND STANDARD DEVIATIONS OF THE WECHSLER,
ARTHUR PERFORMANCE 3CALE, FPORM I, AND THE
PROGRESBIVE ACHIEVEMENT TEST

Range Mean I. Q. ngizg?Zi
Arthur 70-183 101.79 18,63
Wechsler V 62-126 95.853 13.19
Wechsler P 64-132 99,00 15.85
Wiechsler F3 71-124 97,12 12.66
Prog. Achiev. 72-122 102,46 13.10

In ¥WeBrearty's study the verbal and full scales of
the Wechsler correlated much higher with the ?rmgreggive
Achlevement Test than did the Arthur, while the Arthur
and Wechsler performance scale correlations with the

achlevement measure were qulte comparable.
VERBAL-TYPE INTELLIGENCE SCALES

3ince 1949, when the Wechsler Intelligence Scale for
Children was published, numerous studies have been
reported 1in the llterature compsring scores earned by
sub jects on the Stanford-Binet and the Wechsler.
(10, p. 152) The three studles which are particularly
pertinent to this 1investigation ineclude one by Krugman,

et al, (12, pp. 475-483) which compared the Stanford-

Binet and the Wechsler scales in relation to achlevement
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test scores earned by the subjects, one by Frandsen and
Higginson (6, pp. £36~238) which involved subjects with
Stanford-Binet I. Q.'s éver 120, and a third by Muassen
(18, pp. 410-411) dealing with comparlsons between the
Wechsler and Stanford-Binet, on the one hand, and the
Metropolitan Achievement Test on the other.

In a study by Krugman, et al, 332 subjects were
administered the Stanford-Binet and the Wechsler,
Thirty-seven subjects had a chronological age of eleven
years bto eleven yesrs eleven months, corresponding very
closely in age to the subjects tested in the wrilters
validation of the Lelter., The correlations between the
Stanford~Binet and the various part scores of the
techsler were as follows: verbal scale, .69, performance
scale, «55, [ull scale, .76, Further data of interest
obtained iin bthe study eited are noted 1n Table VIII.
Seventy-four subjects earned Stanford-Binet I. Qe's over
120, Por those whose Stanford-Binet I. Q.'s wers be~-
tween 120 and 129 there was a mean difference of plus
19.3 points between their Stanford-Binet score and thelr
Wechsler score, the former belng the highest. A mean
difference of plus 10.5 points in favor of the 3tanford-

Binet was noted for subjects whose Stanford-Binet I. Q.'s

were over 130. (12, pp. 475-483)




TABLE VIII

MEANS, STANDARD DEVIATIONS, AND t-VALUES
OF THE STANFCRD-BINET AND WECHSLER

Standard

Weehsler full scale 101,73 10.95 3,90%
Stanford~-Binet 108,35 15.45
Wechsler verbal scale 104.57 11.95 2,02%
Stanford-Binet 108,35 15.45
Wechsler performence scale 96,49 12.25 4,33%
Stanford-Binet 108,35 15.45

*Sig. at 1% level

Frandsen and Higginson adminlstered the Stanforde-
Binet and the Wechsler to fifty~four unselected fourth
grade pupils and carrélated the regsults with educational
age scores earned on the Stanford Achlevement test, The
subjects wers of average abllity and ramgad‘in age from
nine years one month to ten years three months. Pertl-
nent data from thils study follows in Table IX., Data of
particular interest to be noted 1n Table IX are flirst,
the correlation coefficlent of .80 between the Stanford-
Binet and the full scale of the Wechsler, second, the
difference between the coefficilents of the Wechsler full
scale and the Stanford-Binet (.76 and .63 respectively)

when correlated with the Stanford Achievement Test, and

third, the fact that the Wechsler performance scale




TABLE IX

CORRELATION COEFFICIEDTS, MEBAN3, AND STAUDARD DEVIATIONS
OF THE STANFORD-BINET, WECISLER, AND S3TANFORD ACHIEVEMENT TEST

Stanford Stanford~  Wechsler Wechsler Wechsler
Achlevement Binet Tull Verbal Performance
Wechsler
Pull scale « 76 «80
Verbal scsale 62 7L
Perf. scale +65 B3 BB .52
Stanford-Binet + 53
Mean 4,56  105.8 102.4 100.9 103.5
Standard Deviatlon <77 11.15 11.15 12.25 11.20




28

correlated as highly with the Stanford Achievement Test
as did the Stanford-Binet (.65 and .63 respeoctively).
(6, pp. 236=-238)

Mussen, et al, compared the Wechsler and Stanford-
Binet as related to Stanford Achievement Tests in arithe-
metic and reading, with subjects from seven to thirteen
years of age. 4 correlation coefficient of .85 was
obtained between the Wechsler and the 3tanford-Binet.
Results from this study are noted in Table X.

(18, pp. 410-411)

TABLE X

CORRELATIONS AMONG THE 3TANFORD-BINKET, WECHSLER,
AND STANFORD READING AND ARITHMETIC TESTS

Stanford Stanford
Reading Arithmetic

YWechsler
Full scale .88 .44
Verbal scale I « 47
Performance scale « 57 « 29
Sta,ﬂfﬁ)rd”giﬂet §65 045

In conclusion, the gtudles cited above generally

~indicated high positive correlatlons between the Stanford-

Binet and the Wechsler, usually higher for the full scale

and verbal gcale of the Wechsler than the perlormance

scale.
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Low positive bto medium-positive correlations are
generally discovered when correlabting varbal~typa»intal~
ligence scales with performance scales, although some
exceptions can be noted.

}in studies with normal children, correlations between
the Lelter and verbal-type intelligence scales tend to be
high positive. Indications have been noted that with
superlior subjects, as determined by the 3tanford-Binet,
the correlation coefficients between the Lelter and

verbal-type scales are lower than with subjects whose

scores are in the average range on the Stanford-Binet.
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CHAPTER III
FINDINGS

The findings of this study are reported in three
areas corresponding to the basic methods used in testing
the hypothesis; first, the analysls of variance of the
three intelligence scales, second, the computation of
correlation cocefficlents among the intelligence scales,
and third, the computation of correlation coefficients
between the intelligence scales and the achlevement btest
battery.

MEAN INTBELLIGEHCE QUOTIEHT: OF THE STANFORD-BINET,
WECHSLER AND LEITER INTELLIGENCE SCALES

The mean I. Q. Scores and the standard deviations of
the three intelligence scales are tabulated in Table XI.

Analysis of variance tests provided F-values signif-

» icant at the five per cent level, indlcating significant
differences among the mean intelligence quotients of the
three intelligence scales., A two-way classiflcation was
used in the analysis of variance tests. See Table XII and
Table XIII for the F-values and related data.

Since the analysis of variance test Indicated sig-

nificant differences among the mean scores of the three

intelligence scales, it was necessary to apply t-tests to
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TABLE XI

MEAN IWTELLIGENCE QUOTIENTS AND STANDARD DEVIATICNS
OF THE STANFORD-BINET, WECHSLER, AND LEITER SCALES

, . Standard

No. Mean I. Q. Deviation
S8tanford=-Binet 35 139.54 11.87

Wechsaler

Pull scale 35 128,00 Q.44
Verbal scale 35 130.11 10.20
Performance scals 35 120.46 11.40
Leiter 35 113,74 13.32

determine between which scales differences occurred, In
addition, the verbal and performance scales of the
Wechsler were compared with the obther mean intelligence
scale scores, In determining the significance of differ-
ences, t~values exceeding 42,00 or -2,00 indicate a sig-
nificant difference at the five per cent level; t-values
exceeding #2.65 or -2.65 indicate a significant differe
ence at the one per cent level. All te-values except that
resulting from comparison betwsen the Wechsler perform-
ance scale and the Leiter plus 51 were significant at the

one per cent level; that ig, the probability that the

1It will be remewmbered that Lelter plus 5 refers to
Lelter'!s atatement suggesting that Leiter I. Q. scores
would more likely be comparable to thoze of other
| intelligence scales 1f five I. Q« polnts were added to
the I. Q. score sarned on the Leiter.




TABLE XII

RESULTS OF AHNALYSIS OF VARIANCE FOR THE
STANFORD-BINET, WECHSLEER, AND LEITER SCALES

Variation Sums of Degrees Mean

dus to squsres of freedom square F-value
Pupils - 9,717.056 34 285,80 4.21
RError 4,614,.32 68 87.86

Total 26,023,05 104

TABLE XIII1

RESULTS OF AWALYSIS OF VARIANCE FOR THE
STANFORD-BINET, WHBCHSLIR, AND LEITER PLUS 5

Variation Sum of Degrees méan

due to squares of freedom  squére Povalue
Scales 7,601.68 2 3500,.,84 56.01
Pupils 9,717.05 34 285,80  4.21
Error 4,614,32 68 67.86

Total £1,933.08 104
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difference in mean intelligence tests scores was due to
chance varlations in sampling was less than one in one
hundred. The difference between the Wechsler performance
scale and the Lelter mean Intelligence quotients was sig-
nificant at the five per cent level, while the difference
between the Wechsler parfovménce scale and the Leiter
plus 5 was not significant at the five per cent level.

The t-values are included in Table XIV.

TABLE XIV

t VALUES FOR MEAN INTELLIGENCE QUOTIENTS OF
THE STANFORD-BINET, WECHSLER, AND LEITER SCALES

Difference Leiter + &

Ml and Mg

Viechsler f vs Lelter 14.26 5,07% 3.30%
Wechsler v ve Lelter 16,37 5.68% 3,95%
Wechsler p vs Lelter 6.72 2,23%* 57
Binet vs Lelter 25.80 8.43% 6.80%
Binet vs Wechsler f 11.54 4,42%

Binet vs Wechsler v 9.43 3,51%

Binet vs Wechsler p 19.08 6,12%

#3ignificant beyond the 1% level, (2.65)
#%gignificant beyond the 5% level, {2.00)
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CORRELATION COEFFICIENTS AMONG THE STANFORD-BIWET,
WECHSLER, ASD LEITER SCALES

A second attempt to determine the validity of the
Leiter International Performance Scale'waa through the
computation of Pearson product-moment correlation coef-
ficients among the Stanford-Binet, ¥Wechsler, and Leiter
scales. The correlation coefficlents, together with the
gignificance of the coefficlents, are glven in Table XV.
CORRELATION COEFFICIENTS BETWEEN THE INTELLIGENCE SCALES
ARD THE CALIFORNIA ACHIEVEMENT TEST :

The third general method employed to debtermine the
valldity of the Lelter Inbternational Performance Scale
in measuring the intelligence of selected superior chil-
dren was to coumpare the correlation of the Leiter and the
California Achlevement Test with the correlation cobtained
between first, the Stanford-Binet and the California
Achlevement Test, and second, the Wechsler and the Cali-
fornia Achlevement Test. Comparisons were also made of
the correlations obtained between the Wechsler and the
California and the Stanford-Binet and California. These
correlations appear in Table XVI, and the t-values 1indi-

cating the significance of the differences among the

various correlations are provided in Table XVII.




TABLE XV

BARSON PRODUCT-HOMENT CORRELATION COEFFICIRNTS
AMONG THE STANFPORD-BIN®T, WECHSLER, AND LEITER SCALES

Lelt Stanford- Wechsler Wechsler
eluer Binet Performance Verbal
Stanford-Binet .42 (£,14) 8.E.
Wechsgler
Full scale .60 (£.11) «62 (£.11) .82 (£,06) .81 (£.08)
VYerbal sceale .64 (£,10) .68 (£,09) .30 (£,14)
Performence scale .55 (£.12) .51 (£.,11)

Note: All values significant beyond 1% level (.42) except Wechsler verbal
scale vs Wechsler performance scale, whlch is not significant at
5% levele.

ge
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\ TAELE XVI

PEARSON PRODUCT-MOMENT CORKELATION COEFFIC IENTS
BETWEEN THE STANFORD-BINET, WLCHSLIR, AND LEITER
SCALES AGD THL CALIFORNIA ACHIHVEMENT ThST

California
behievement

S8tanford Binet «+63 (L£,10) S.E.

Wechaler

Full scale ~ .43 (£.,14)
Verbal scale .45 (£,14)
Performance scale .23 (£.16)
Lelter « 20 (tnlﬁ)

TABLE XVII

t-VALULS FOR DIFPLERENCES AMONG CORRELATION COEFFICIENTS
BETWEEN THE STAWPORD-BINET, WECHSLER, AND LEBITER AND
THE CALIFORNIA ACHIEVEMENT TEST

Weechsler Wechsler Wechaler Stanford-
Full Verbal Performance Binet
atanford- %
tinet 1.16 1,04 2,047
Leiter  1.04 1.16 .12 2.,16%

#significant beyond the five per cent level (2,03)

The only significant differences among these corre-
lations, then, were between the Stanford-Binet and

Wechsler performance scale and between the Stanford-Blnet

and the Lelber.
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CHAPTER IV
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
SUMMARY

The.general hypothesis tested in this study was that
the Leiter International Performance Scale ig a valid
measure of the intelligence of superior children, the
eriteria of validity being the Stanford-Binet Intelll-
gence Scale, the Wechsler Intelligence Scale for Chil-
dren, and the prediction of scholaatic achievement.

To btest this hypothesis, the Leiter International
Performance Scale and the Wechsler Intelligence Scale for
Children were administered to thirty-five sixth grade
children enrolled in thé Herdlog Publice School of
Corvallis, Oregon. These c¢hildren were selected on the
basis of having intelligence quotient scores of 120 or
above on the Stanford-Binet Intellipgence Scale. All pu-
pils included in the sample had been administered the
California Achievement Test within a year prior to the
use of the Leiter International Performance Scale and the
Wechsler Intelligence Scale for Children,

Three specific methods were employved to teat the
bagic hypothesis; (a) the mean intelligence gquotient

scores of the various scales were compared by analysis

of variance and t-tests, (b) intercorrelations among the
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various intelligence scales were determined, and (c) com=
parisons between the intelligence scales and the Califor=-
nia Achlevement Test were made.

| The results of the analysis of variance test and the
t-tests showed significant differences among the means of
the various intelligence scales, with the exception of
the Wechsler Performance Scale and the Leiter plus 5.
A1l differences between the mean intelligence quotient
scores of the scales were gignificant beyond the one per
cent level with the exception of the comparison made be-
tween the Wechsler performance scale and the Leiter; In
this case the difference was significant beyond the five
per cent level.

Intercorrelat ions among the intelligence scales in-
dicated moderate positive correlation between thne Leiter
and Stanford-Binet (.42) and between the Leiter and
Wechsler scales (.55 to .64). These correlations were
all significant beyond the one per cent level. Even
when considering the standard error involved, the corre-
lations between the Leiter and the Wechsler scales were
significant beyond the one per cent level. |

Comparisons bebtween the various intelligence scales
and the California Achlevement Test showed significant .

dirferences beyond the five per cent level between the

Stanford~Blnet and Wechsler performsnce scale and between
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the Stanford-binet and the Leiter. All other differences
did not prove slgnificant at the five per cent level,
although the correlation coefficient between the Lelter
and the Californis Achievement Test wsas low posltive
(.20). The differsnce between the correlatlion of the
Stanford-Binet and the California and the Leiter and the
California was considerable (.63 and .20).

The general hypothesis of this study, that the
Leiter is as valid a measure of the 1Intelligence of supe-
rior c¢hlldren as 1z the Stanford-Binet and Wechsler, 1is
rejected on the basls of the results reported above. All
scores earned on the Intelligence scales and the achieve~

ment test are reported in the appendix.
CONCLUSIOHS

The primary conclusion to be drawn from the resultbs
of this study 1lg that, with samples like the one employed
and with criteria comparable to the standardized scales
employed, the validity of the Lelter International Per-~
formance Scale in measuring the intelligence of superior
children would likely be low. This conclusion would still
be warranted if, as Lelter suggests, five I. Q. polnts

are added to an indlvidualts I. Q. score earned on the

Leiter Scale.
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Some related conclusions seem apparent concerning
the measurement of the intelligence of the selected supe=~
rior children in this sample: first, that the Stanford-
Binet has higher validity as a predictor of achievement
than does elther the Wechsler or the Lelter scales,
although it should be noted that a vallidity coefflcient
of .62, which is "high" as intelligence scales go, indi-
cates a predictive value only approximately twenty per
cent better bthan chance; second, that the Wechsler scale,
particularly the Wechsler performance scale, ls more
nearly equlvalent and hence more llkely to be inter-
changeabls with the Leiter than 1s the Stanford-Binet,
since the Wechsler performance scale and the Leiter may
be measuring common functions of intelligence; and third,
that adding five I. Q. polnts to the I. Q. scores earned
on the Leiter would not inerease sufficiently the valid-
ity of the Leiter in measuring the intelligence of supe~
rior children.

Another conclusion 1s offered on the hasls of the
writer's observatlons during the administration of the
intelligence scales. Some of the Lelter tests, such as
the Form Completion Test, Year XIV, and the Concealed

Cubes Test, Year XVIII, because of their difficulty and

novelty at the preadolescent level, demand a degree of
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adaptiveness and persistence which does not appear to be

requlred on the performance ltems of the Wechsler.

RECOMMENDATIONS

Some of the following recommendations are based upon

the statistical results of thls study, while others are

the result of the writer's observations. The basis of

the recommendations will be made apparent to the reader.

1.

2.

The results of the statistical tests employed
suggest that the Lelter International Per-
formance Scale should not be used to measure
thie intelligence of superior sizth grade
children when crlteria comparable to those
employed in thls study are used. It 1s
likely that the validity of the scale when
used in this way would be low.

A polnt scale should be developed, or a
refinement of the mental age mebthod of
scoring should be effected gso that a sub-
jeet could earn partial credilt for the
correct responses he makes to parts of
ltems. For example, in the various Con=-
cealed Cubes Tests the subject may discover

the principle involved, hit upon an efficlent
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mathematical technique to arrive at the

angwers, and respond ccrrectly to gseven of

the elight parts involved 1n the item. Yet

if he should count seventy-three cubes ine

stead of seventy~two in the eighth part, he

recelves no credit for the entire item.

This appears to be a severe kind of penalty

on some ltems.

Further research with the Leiter and its

application to the measurement of the intel-

ligence of superior children should be cone
ducted using different criteria than those
employed in this study. Additional criteria
which might promote the discovery of valuable
information about the Leiter include the
following:

(a) The use of a more comprehensive stand-
ardized achlevement test than the one
used in this study.

(b) A broader concept of intelligence defined
as adjustment to new situations, which
would include scholastic achievement, but
also such factors as social or vocational

achlevement. Ratings of achievement or
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adaptiveness of the puplls by teachers
{including grades), parents and peers
mizht well add significance to s
broader concept of Inbelligence, and
supply us wlth a more meaningful
criterion.

(¢) School subjects of a non-language type;
Industrial arts, geometry, mechanical
drawing, or art.

(d) Comparisons between the Leiter and
speclal aptitude tests of spatial re-
lationsz, design judgment, and possibly
mechanical comprehension.

(e) Comparisons with a factor-type group
intelligence test like the Chicago Tests
of Primary Abllities, in which the
Thurstones have factored abilitles like
space and reasoning. (21, p. 7)

A final recommendation would be that in further

studies attempting to determine the validity

of the Leiter in measuring the intelligence
of superior children the investigator could
select the sample of superilor chlldren on

some basls other than Stanford-Binet intelli~

gence guotients,
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SCORES RESULTING FROM THE ADMINISTRATION OF
THis STANFORD~-BINET, WECHSLER AWD LEITER INTELLIGENCE
SCALES TO THIRTY-FIVE SELECTED SUPERIOR SIXTH GRADE PUPILS

PUPIL BINET LEITER WISC WISC WISC caT®

T A 4

1 170 108 138 149 118 268
2 166 117 135 130 133 266
3 154 117 130 133 121 253
4 153 121 136 133 133 277
5 152 116 145 134 149 278
6 150 139 144 150 129 293
7 150 127 131 133 122 228
8 149 123 125 138 107 225
9 149 124 129 133 120 235
10 149 118 123 128 114 161
11 144 118 137 145 121 196
12 144 138 134 138 124 188
13 142 128 138 145 122 261
14 141 110 124 131 111 274
15 140 136 147 143 143 232
16 140 111 114 120 104 259
17 140 112 118 131 100 247
18 139 104 133 137 124 267
| 19 139 118 133 128 133 260
| 20 139 79 125 129 1186 274
gl 138 123 133 133 127 2086
ee 138 114 132 138 120 164
23 136 102 135 124 140 192
24 136 104 131 126 129 214
25 135 126 120 133 103 218
26 131 112 128 128 124 168
e7 129 113 126 130 117 209
28 128 97 1lle 114 - 107 178
29 125 109 124 125 118 74
30 125 123 123 126 115 187
31 124 95 117 124 107 161
32 123 104 120 115 121 183
33 122 114 1e2 114 127 171
34 122 986 112 108 1156 208
35 122 86 106 108 103 172

i Total 4884 3981 4480 4554 4216 7643
Mean 139,54 113.74 = 128.00 130,11 120.46 218,37

#Raw score equlvalents between the Elementary and Advanced
forms of the California Achievement Test were computed by
the California Test Bureau, Los Angeles, California.




