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THE LEITER INTERNATIONAL PERFORMANCE

SCALE

Introduction

This study had its beginning in a school for feebleminded
children in Los Angeles. The first· test, devised in March
1927, was an attempt to measure intelligence by memory
and rate of learning. The scheme of this test was to see
how much improvement the subject made over his first
trial in substituting numbers for symbols on a substitution
form board, certain time limits being imposed. Many such
tests were made in which the material used was of graduated
difficulty so that a battery of tests resulted. Feebleminded
children were the subjects of these early experiments as
it was thought that it was in memory and rate of learning
that they differed most from the normal individual. After
several months of experimentation, however, these tests
of memory and learning were found insufficient in themselves
for measuring intelligence.,

These abilities are of course closely related to the scho
lastic retardation of the feebleminded and their deficiencies
in these respects become obvious as soon as the formal edu
cation of the child is begun. But they are by no means
the most important factors in social adjustment. The tests
as used took insufficient account of these other important
abilities.

The next year, following a careful review of' all previous
work done in the field of test construction, a number of en
tirely different tests were constructed making possible a
series of twelve tests, all different in nature. After a little
experimental work it became evident that the new material
was testing a wider range of mental capacities than the first
series. It was also thought that the revised scale was
sampling many of the functions that are measured by the
Stanford-Binet scale.

The data collected from this year of work was most im
portant in that it showed that there were too few tests in
the series and that the "all or none" method of scoring
was far more satisfactory than the partial credit method.

Using this experimental work as a basis, about thirty
new tests were added to the twelve already in use.
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The test material consisted of a new type of form board
with notches on one side which we have chosen to call a
"frame," on which a paper strip was permanently attached
on both back and front containing the symbols or figures
with which a set of one inch blocks bearing other symbols
or figures were to be matched. Thus a frame was required
for every two tests in the scale. This made the material
cumbersome. At this time a decided improvement was
made in the mechanics of the test by placing a small nickel
plated tag holder on each end of the frame so that it would
securely hold a cardboard strip which contained the symbols
or figures. This made it possible to use one frame for any
number of tests, provided of course that they were of the
same length.

About this time Porteus was in Southern California on
a scientific mission and thought that the scale offered possi
bilities as a means of studying racial differences in Hawaii.
The writer then took up the position of research assistant
in the Psychological Clinic at the University of Hawaii and
continued the work of adding to and standardizing the tests
of the scale in hope of improving the instruments of racial
research.

The purpose of these pages is to report on this work and
its findings.

Racial Comparisons

So far in the history of racial psychology the tests used
for the purpose of measuring mental capacities have been
only fairly satisfactory. One objection or another could with
justice be advanced against all of the available performance
tests. Some of the objections are inherent in the nature
of the tests themselves. These objections have been well
summarized by Blackwood and we will only attempt to
review the ones that are relevant to our study.1 The great
est difficulty is to find test material that is not foreign to
the subjects' background. For example in the Universal
Individual Scale of Performance Tests devised by Squires
the subject is required to count the number of one inch
cubes in a pile. Some primitive tribes such as the Australian
aborigines do not have words in their language for num-

.bers above three or four at the most. The Knox Ship Test
lBeatrice Blackwood. "A Study of Mental Testing in Relation to Anthropology."

Mental Measurement Monographs, Serial No.4, December, 1927. The Williams and Wil
kins Company, Baltimore, Md.
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would be just as unsuitable for use with primitives who had
never seen a boat or canoe of any sort in their lives. Like
wise tests containing such objects as tools, light bulbs, etc.,
which are to be found in Thorndike's Non-Language Test
should be eliminated. .

It is of course impossible to select tests which are
wholly independent of cultural background, but in the per
formance scale here described the author has attempted to
reduce the weight of this objection by selecting extremely
common or familiar material. In any case a selection of
the tests is possible so as to constitute a brief scale which
is applicable to primitive races such as the South African
natives. (See Appendix.) In only two of the tests are photo
graphs used. The Footprints test was devised by Porteus
while in the field in Central Australia and it was found to
be usable with some of the most primitive peoples in the
world today. The Recognition of Age Differences Test was
found to be very satisfactory for use with South African
natives by Porteus in 1934. Other than these the rest of
the pictures are line drawings which apparently are more
in accord with primitive conventions in art.

Closely allied to the cultural background difficulty is that
of the time element in tests. Such tests as the Goddard
Form Board, the Porteus Form and Assembling Test, and
the Kohs' Block Design Test which are scored on speed alone
have been found to yield inadequate results when applied
to primitive peoples. The reason is obvious to one who has
worked in the field for sometime and is well stated by Por
teus, who goes farther than Blackwood in analyzing the
natives' lack of appreciation of time value.1 They spend a
great amount of time in puzzling over some tribal problem
and cannot understand why the white man should be in
such a hurry to have his tests run through. They have
little concern with time, probably because it is not of value
to them. They are therefore very slow to get under way on
a test problem after the examiner snaps his stop watch,
which no native ever saw before, and cries with animation
"Go !" Even after the start has been made there is no
need for hurry. So the examiner only restarts his watch
in vain.

1S. D. Porteus. The Psychology of a Primitive People. Longmans, Green and Com
pany, New York, 1931.
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The matter of interest must come up for consideration.
If the task takes too long or if the tests are of a series that
are so similar as to become monotonous the subject loses
interest in the test situation. A happy balance should be
maintained between the time involved and the nature of
the test material.

The method of presentation in many of the previous
tests is such that either a few spoken instructions, which
must be translated, or considerable pantomime must be used.
On first thought the disadvantages of using pantomime are
not as obvious as the disadvantages of using verbal in
structions, but they are none the less real. It is very diffi
cult to repeat the pantomime the same way each time that
the test is given until many repetitions have been made and
the examiner has become thoroughly familiar with the
test and has developed his own routine. Then too, different
examiners would be quite likely to vary widely in their
interpretation' of the printed instructions describing the
movements involved in the pantomime. In short, it.is much
harder to standardize pantomime than it is to standardize
verbal instructions. Workers in the field have found that
it is sometimes difficult to gain the attention of the subject
when pantomime is used. If the pantomime is vague or
meaningless to the subject at the outset his attention will
wander to other fields of interest. A presentation must be
made that will attract the attention of the subject at once.
The comprehension element must be made a part of the
test problem and not a preliminary to it. In the present
scale pantomime has been almost completely eliminated.
The subject begins with a test of such an easy nature that he
.understands exactly what is wanted. The increase in diffi
culty is gradual and the preceding test each time acts to
assist in the comprehension of the task at hand.

Finally, the test material should be easily transported and
assembled. The form and figure boards used in other tests
are bulky and do not lend themselves to any convenient
method of storage while not in use or while in transportation.
Therefore, the parts are often misplaced or lost and con
fusion ensues when one attempts to assemble the test ma
terial. The test material of the Leiter International scale
is of such a nature that it can be easily packed away in one
box sixteen inches wid~ by eighteen inches long and
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one and three quarters inches deep. Each test has its own
compartment which is marked as to year level and number.
The order of arrangement is the same as on the record sheet
so that each test is easily located.

We have therefore been primarily concerned with the
construction of a reliable scale of mental measurement en
tirely non-language in nature which could be applied to
subjects from the pre-school levels to adults. As a by
product of this work of standardization and validation cer
tain data on racial differences have been obtained through
the application of the scale to the several racial groups in
Hawaii. In the plan of research adopted, the policy has been
to avoid as far as possible these comparisons between whites
and other racial groups. Hence the objections of different
educational background, cultural differences, language diffi
culties, etc., would apply, if they apply at all, with greatly
diminished force.

Apart altogether from the comparisons that might be in
stituted between Anglo-Saxon and Oriental peoples, the
territory of Hawaii offers a still wider problem. Japanese,
Chinese, Portuguese, Filipino, Porto Ricans, and Koreans
are all here in large numbers, and all came for the same
economic purpose-to work on the sugar and pineapple
plantations. Socially as well as economically they all started
from the one mark, and it would Qe interesting indeed to
see how their ultimate standing compares with their com
parative status in intelligence.

The Collection of the Data
A representative cross section of the Oriental school popu

lation was obtained by taking all of the children of the
several groups studied who attend two of the larger ele
mentary and two of the larger intermediate schools in
Honolulu.

The writer gave the majority of the examinations, being
assisted for a time by a trained assistant who worked in
the same room with him. In each school it was possible
to work in a q·uiet room away from the school rountine.
The 1430 subjects examined fell into two groups. The first
880, ranging in age from 6 years to 16 years, were given
the long form of the tests, which included four tests at
each age level. The time required was rarely over forty-five
minutes for the older children and never over thirty minutes
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for the younger children. The remaining 550 subjects who
were of the same age range were given the present short
form and the time required was approximately cut in half.
Therefore in either case there was little if any fatigue or
boredom. The novelty of the task appealed to all ages

.greatly.
Prior to the examination the younger children were told

that this was a game which had to be played without any
talking and that if they asked any questions the examiner
would be unable to answer them because of the rules of
the game. If further explanation was called for the ex
aminer said further that this was a game made for deaf
and dumb boys and girls, and that it would not be fair to
them if he talked it over. In every case the subject was
told that if he was not sure what to do he should do the
thing that he thought was right. The children of inter
mediate school age were told more of the nature of the
test if they asked questions about it. However, few of
the Oriental children asked questions.

The following tests were applied:
Year V

1. Matching Forms (After Kuhlmann)
2. Picture Completion

Year VI
1. Color-Form Test
2. Association by Use

Year VII
1. Size Gradations
2. Matching Two-color Circles

Year VIII
1. Animal Classification Test
2. Completing a Series (Kuhlmann-Ander

son)
Year IX

1. Completing a Series
2. Recognition of Age Differences

Year X
1. Time Relations
2. Matching Forms (Advanced)

Year XI
Line Completion Test

Year XII
Matching Footprints (Porteus)

Year XIII
Dot Estimation (Porteus)
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Year XIV
Association on a Basis Superior to Use

Year XV
Opposites Test

Year XVI
Position Analogies Test (After Abelson)

General Description of the Tests
In the general instructions and scoring sheet the tests

are described in detail. A mere summary description is
all that is required here. A complete psychological analysis
of the functions tested is outside the limits of this monograph
and must be reserved until a later time. The nature of
the tests can however be gauged by setting forth the tasks
set the child in working through the series. These briefly
stated comprise the following:

1. Matching color and forms (V-2, VI-1, VII-1, VII-2,
X-2)

2. Picture completion (V-1)
3. Perception of use of common 'objects (VI-2)
4. Logical sequence (VIII-2, IX-1, X-1)
5. Analogies (XVI-I)
6. Number estimation (XlII-1)
7. Geometrical completion (XI-1)
8. Opposites (XV-I)
9. Recognition of age differences (IX-2)

10. Complex discrimination (XII-1)
11. Perception of relationships other than by use (XIV-1)
12. Recognition of natural differences (VlII-1)

A perusal of the scale will'show that a wide range of men
tal abilities is tested and that many of these abilities are
contained in familiar verbal intelligence tests.

Perhaps the most distinctive feature of the new scale is
the fact that neither verbal instructions nor pantomime
is necessary in applying the tests. The subject is merely
presented with a frame to which is attached a cardboard
strip on which are printed the forms to be matched or the
series to be completed, etc. The blocks contain the com'
plementary pictures and it is on the order in which they
are placed in the frame that the correct solution depends.

The correct solution depends in the first place on a proper
analysis and appreciation of the problem. From a considera
tion of the two sets of test material, the cardboard strip
and the blocks, and without any assistance, suggestion, or
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direction from the examiner, except where specifically stated
in the instructions, the subject must discover what the prob
lem is. In the second place he must exercise judgment and
care in carrying out the task that is suggested to him by
the material. In so far as general intelligence is synonymous
with good judgment, the scale is a test of intelligence. But
because care and exactitude are required in the working
of the test, even after its nature is properly appreciated,
temperamental qualities may be said to enter into the test.
This fact may account for the high correlation with the
Porteus Maze Test.

Standardization of the Scale
Considerable preliminary work was done during the

early period of the standardization which was useful only
in determining the methods by which the tests should be
presented. As soon as this was determined on all of the
tests the collection of the data for the standardization was
begun.

The test of the general accuracy of the standardization
of any intelligence scale is whether or not the average
mental age for each group very nearly approximates the
average chronological age for that group. This relationship
is presented in the following table. The subjects were
Chinese and Japanese children, the numbers being equally
divided as to race and sex.

TABLE I
THE AVERAGE CHRONOLOGICAL AND THE AVERAGE

MENTAL AGE FOR EACH AGE GROUP
Age Group N Average C.A. Average M.A.

6 119 6-6 6-5
7 132 7-7 7-4
8 137 8-5 8-7
9 144 9-6 9-7

10 134 10-5 10-7
11 123 11.5 11-6
12 138 12-5 12-6
13 132 13-4 13-8
14 131 14-6 14-6
15 142 15-6 15-2
16 98 16-6 15-6
It will be seen that up to year fourteen the average dif

ference between chronological age and mental age was only
1.87 months.

The falling off of the rate of development, as measured
by the tests, after year fourteen, is nothing new, nor is it
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unexpected. We find it occurring in the results of all intel
ligence tests. This may be due to the slowing down of
average mental development after age fourteen or it may be
that the tests do not take account of the capacities, tem
peramental and otherwise, that mature during adolescence.
As the results sta~d the standardization of the scale is.
reasonably accurate up to age fifteen. In calculating the
Intelligence Quotients this figure will be taken as the aver
age adult score.

Another test of the usefulness of the scale is its self
correlation or what is usually called its reliability. As
there would be a great deal of practice effect in this type
of test it was inadvisable to re-apply the test to the same
group of children. It was therefore necessary to use the
technique known as the split-half method in order to find
the coefficient of reliability. In this method the mental age
scores made on the odd numbered tests are correlated with
the mental age scores made on the even numbered tests.
When this technique was used the coefficient of reliability
was found to be .91 ± .031. This is reasonably high.

The applicability of the test as a whole may also be
judged in part by the distribution of the intelligence quo
tients, that is, whether they follow the normal probability
curve or not.

TABLE II
THE DISTRIBUTION OF 1430 INTELLIGENCE QUOTIENTS OF
CHINESE AND JAPANESE CHILDREN FROM AGES 6-0 TO 16-11

I.Q. Interval N
56-65 20
66-75 58
76-85 169
86-95 280
96-105- 422

106-115 266
116-125 139
126-135 71
136-145 5

It can readily be seen that the distribution approximately
follows the normal curve of distribution with the mode at
the interval of 96-105.

Instead of comparing the average mental age with the
average chronological age of a group of subjects at each
age level we can also see whether or not the median Intel
ligence Quotient at each age level is approximately 100.
Table III presents these results.
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TABLE III
THE MEDIAN INTELLIGENCE QUOTIENT FOR EACH AGE

LEVEL
Age Level N Median I.Q.

6 119 9~4

7 132 98.6
8 137 101~

9 144 101~

10 134 101.5
11 123 100.8
12 138 100.2
13 132 10~6

14 131 100.1
15 142 98.4
161 98 94.5

When tests are combined into a scale and applied at
various age levels the amount of variability in performance
should be approximately equal or if it varies it would be
natural to expect it to increase sharply with age. The
smaller the standard deviation the more indication there
is that there is a norm of performance to which the majority
of children closely approximate and therefore the tests
are well selected. A very high standard deviation on the
other hand indicates that iNdividuals vary so widely in per
formance that there is a hardly recognizable norm of be
havior. The standard deviation of the scale for each age
level is shown in Table IV. The standard deviation of the
Stanford-Binet scale is 14 months.

TABLE IV
THE STANDARD DEVIATION IN MONTHS OF MENTAL AGE

FOR EACH AGE GROUP
S.D. in Mos.

Year Level N Average M.A. of Mental Age
6 119 6-5 14.2
7 132 7-4 15.3 yo

8 137 8-7 13.4
9 144 9-7 15.1

10 134 10-7 16.0
11 123 11-6 14.3
12 138 12-6 16.1
13 132 13-8 15.8
14 131 14-6 15.4
15 142 15-2 16.1
16 98 15-6 17.9

lIn this column we have used 16 years 6 months as the divisor in order to obtain
the I.Q. However, since the tests do not appear to measure mental development
beyond fifteen years and six months, we would in actual practice use the age 15-6
as the !livisor. In this case the Median I.Q. at this age level would be 100.
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Validity

The validity of a test may be judged in part by its cor
relation with other well known tests of the same ability or
capacity. It was possible to correlate the present scale
with several other well known tests of intelligence, both
verbal and non-verbal. These results are presented in
Table V.

TABLE V

COEFFICIENTS OF CORRELATION BETWEEN THE LEITER
INTERNATIONAL PERFORMANCE SCALE AND SEVERAL

OTHER WELL KNOWN MEASURES OF INTELLIGENCE
N r P.E.
76 .79 .08

420 .71 .03
204 .46 .11
226 .38 .09

It should be pointed out that the Porteus Form and
Assembling test is scored on speed alone while in the Leiter
International Performance Scale no account is taken of the
time involved. This would account for the low correlation
in this case.

Another technique which has been used by Arthur in the
arrangement of her Point Scale has been applied to our
data. This is a formula for discovering how well a test
differentiates between children of successive chronological
age levels.

The formula is:
Av.!! - Av.1

2

AV.2 is the average mental age score of the higher age
group while AV.1 is the average score of the lower age group.
0"2 is the S.D. of the higher age group while 0"1 is the S.D. of
the lower .age group. When the formula was applied
to the results obtained by applying the Leiter International
Performance Scale the discriminative values between the
different year levels were as presented in Table VI.
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TABLE VI
DISCRIMINATIVE VALUES BETWEEN rEN DIFFERENT YEAR

LEVELS OF THE LEITER INTERNATIONAL
PERFORMANCE SCALE

Between the year Discriminative
levels value

6-7 .745
7-8 1.063
8-9 .842
9-10 .773

10-11 .709
11-12 .789
12-13 .877
13-14 .641
14-15 .507
15-16 .235

The higher the discriminative value between each year
level the greater is the power of the test to discriminate
between children of different age levels. In order to make a
comparison of the tests of the present scale with the tests
of the Arthur Point Scale we have added the discriminative
values at each age level for each test of Form 1 of the Arthur
Point Scale as reported by Arthur and then found the
average discriminative value for each test.! The same pro
cedure was applied to the Leiter International Performance
Scale. The results are compared in Table VII.

TABLE VII

THE AVERAGE OF THE DISCRIMINATIVE VALUES BETWEEN
ALL AGE LEVELS OF EACH TEST IN FORM I OF THE ARTHUR
POINT SCALE COMPARED WITH THE AVERAGE OF THE DIS
CRIMINATIVE VALUES BETWEEN ALL AGE LEVELS FOR THE

LEITER INTERNATIONAL PERFORMANCE SCALE
Average Discriminative

Name of Test Value
Knox Cube ....._..... . .. .50
Seguin Form Board . . . .65
Casuist Form Board .. .. . .54
Manikin and Feature Profile __ . ._.. .71
Mare and Foal ._ .57
Healy P.C. 1 ._. .. . .57
Porteus Maze ... .. .. .58
Kohs Block Design __ . .___________ .78
Leiter International Performance Scale .71

To use another method of comparison we might add the
total points of discriminative value for all age levels of each

lGrace Arthur, A Point Scale of Performance Tests, Vol. 2. The Commonwealth Fund,
New York, 1988.
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Difference
in Months

9
12

9
7

10
10
7
6
8
6

11

Age Level N
6 60
7 71
8 65
9 73

10 67
11 60
12 72
13 67
14 63
15 71
16 50

test of Form 1 of The Arthur Point Scale and compare the
total points for each test with the total points of discrim
inative value for all age levels of the Leiter International
Performance Scale. This comparison is made in Table VIII.

TABLE VIII
THE TOTAL POINTS OF DISCRIMINATIVE VALUE FOR EACH
TEST IN FORM I OF THE ARTHUR POINT SCALE, AS COM
PARED WITH THE TOTAL POINTS OF DISCRIMINATIVE VAL
UE FOR THE LEITER INTERNATIONAL PERFORMANCE SCALE

Total Points of
Name of Test Discriminative Value

Knox Cube 4.91
Seguin Form Board 7.00
Casuist Form Board 5.58
Manikin and Feature Profile 4.04
Mare and Foal............................................ 5.39
Healy P.C. 1 6.27
Porleus Maze 5.54
Kohs Block Design 6.58
Leiter International Performance Scale 7.18

A study of Table VIII shows that the present scale has
a better discriminative value than any of the tests used in
Form A of the Arthur Point Scale.

Racial Differences
Having devised a suitable scale for use with subjects

between the ages of six and sixteen who had a non-English
speaking background we can turn our attention to the
differences in terms of test performance between the sev
eral races.

The .data may first be analysed as regards mental age
differences at each age level. The following table presents
this data.

TABLE IX
MENTAL AGE DIFFERENCES BETWEEN THE JAPANESE
GROUP AND THE CHINESE GROUP AT EACH AGE LEVEL

Chinese Group Japanese Group
Average Average

M.A. Age Level N M.A.
6-1 6 59 6-10
6-11 7 61 7-11
8-3 8 72 9-0
9-4 9 71 9-11

10-2 10 67 11-0
11-1 11 63 11-11
12-3 12 66 12-10
13-5 13 65 13-11
14-2 14 68 14-10
14-9 15 71 15-3
15-1 16 48 16-0
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It will be seen that there is a difference in the scores up
to the high school level where, due to selection in the
educational system the children tend to approach each
other's performance.

We may also compare the two races as to the Intelligence
Quotient· average at each age level. The comparisons are
shown in Table X.

TABLE X

INTELLIGENCE QUOTIENT DIFFERENCES BETWEEN THE
CHINESE GROUP AND THE JAPANESE GROUP AT EACH AGE

LEVEL

Chinese Group Japanese Group I.Q. Difference
Average Average between the

Age Level N I.Q. Age Level N I.Q. two Groups
6 60 95 6 59 103 8
7 71 95 7 61 102 7
8 65 97 8 72 104 7
9 73 97 9 71 103 6

10 67 97 10 67 102 5
11 60 98 11 63 103 5
12 72 98 12 66 102 4
13 67 97 13 65 103 6
14 63 9~ 14 68 102 4
15 71 96 15 71 97 1
16 50 94 16 48 95 1

The distribution of the intelligence quotients for the
two racial groups are given in Table XI.

TABLE XI

COMPARING THE DISTRIBUTION OF THE INTELLIGENCE
QUOTIENTS FOR THE CHINESE GROUP AND THE JAPANESE

GROUP

Chinese Group Japanese Group
Interval (N =710) (N =720)

56-65 10 5
66-75 38 20
76-85 103 67
86-95 191 114
96-105 195 222

105-115 98 160
116-125 52 79
126-135 23 48
136-145 0 5

The average Intelligence Quotient for the Chinese group
of 710 subjects is 96.5 and for the Japanese group of 720
subjects is 101.25.

yo



The Leiter International Performance Scale 17

If the formula, which is commonly though with doubtful
validity used for the significance of the difference between
two averages, is applied to this data-

q(diff.) = Vq2 (Av. 1) + q2 (Av.2)

we find that this difference is significant. The S.D. of the
Chinese group is 14.56 points of I.Q. and the S.D. of the
Japanese group is 15.02 points of I.Q. The S.D. of the
difference is .771. When this is divided into the actual
difference between the two averages which is 4.69 we find
the result to be 6.08 or twice the amount of reliability re
quired to establish, by this formula, the proof of a significant
difference between the two averages. In Table XII the
quartile ranges for the two groups are given.

TABLE XII

THE QUARTILE RANGES FOR THE CHINESE AND THE
JAPANESE DISTRIBUTIONS OF INTELLIGENCE QUOTIENTS

QUARTILE Chinese Japanese
Ql 87.4 102.8
Q3 106.8 113.0

When compared in terms of overlapping we find that only
37.4% of the Chinese subjects score at or beyond the average
of the Japanese group.

The scale was applied to several other racial groups but
the number of cases was small and the results were not
included in the data used in making the standardization.
The data is presented here however for comparative pur
poses in so far as it is applicable.

The first group given the scale after the two Oriental
groups were finished was the Chinese-Hawaiian group. This
numbered some 146 cases ranging in age from six years to
16 years. The distribution is even for age and sex. The
average Intelligence Quotient for this group was 98. This
is higher than we would expect after a review of other
studies on this racial mixture ·all of which seem to show
that the addition of Hawaiian blood tended to lower the
average score below that of the Chinese group. However,
this may be accounted for by the fact that our group is
too small to be a representative sample and also the fact that
the amount of Hawaiian blood was not held constant. Some
of the subjects were seven-eighths Chinese and very few if
any were only one-eighth Chinese.
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Near the close of the research program enough time
remained to apply the scale to a few North European children
to get some idea of how it applies to them. The scale was
given to three age groups, one of six years of age, one of
nine years of age and one of twelve years of age. The
results are given in Table XIII.

TABLE XIII

THE AVERAGE INTELLIGENCE QUOTIENT FOR THREE
GROUPS OF NORTH EUROPEAN CHILDREN ON THE LEITER

INTERNATIONAL PERFORMANCE SCALE
Age Group N Average I.Q.

6 20 114
9 38 115

12 40 98

From this data it is obvious that the scale is about one
year too easy for Caucasian children at the lower age levels.
However, it is about right for the twelve year children.

Changes Made in the Scale before its Application to
Primitive Peoples.

The following changes were made in the scale just before
its application in Mrica: In the Matching Two-Color Circles
Test credit was given if the proper cubes were in the proper
notches regardless of the alignment. The Animals Classi
fication Test was cut down from six notches to five notches
in order to eliminate some material that might be unfamiliar
to the African native. The male and the female pictures
in the Recognition of Age Differences Test were changed
from Caucasian to African types. In order to save space
the number of choices of blocks with forms on them in
the Matching Forms Test (Advanced) was cut down from
twenty-five to twelve. To offset this tendency towards
making the test easier the forms were placed before the
subject in l"andom order instead of in five rows of similar
forms. At the thirteen year level the correct number of
dots was placed over the first three notches of the Dot
Estimation Test (Porteus) instead of over notches one and
eight. In the Opposites Test the pictures of male and
female were again changed to African types.

The data presented in this monograph up to this point
with the exception of that on the Caucasian group was all
collected before these changes in application and scoring



The Leiter International Performance Scale 19

were made. However, it is doubtful if these changes will
influence the scores of the test at all. From the work done
with the Caucasian children it would seem that the Recog
nition of Age Differences Test at the nine year level is
somewhat more difficult for Caucasian children when the
pictures of African men and women are used.

Following the return of Dr. Porteus from Africa, where
he applied the scale, the Matching Shades of Grays Test at
the ten year level was substituted for the Time Relations
Test. This will probably make no difference in the mental
age scores for we have found in selecting and locating
the tests that when two tests are subjected to the same
criterion and pass equally well it makes little difference
which test is used.

General Directions for Applying the Leiter International
Performance Scale.

1. It will be found that the time required for application
will be greatly shortened if the examiner will prepare the
next test while the subject is still working. All that is
necessary in this preparation is to select the appropriate
frame, that is, the frame with the right number of notches
(this has been indicated in the description following the
name of the test on the scoring sheet) put on the appro
priate strip, and place the blocks that are to be matched near
the frame on the table. As soon as a test is completed the
frame is removed and the material for the next test slipped
into position before the subject. Since no explanation is
necessary the examiner may then lift the frame and return
the blocks of the completed test to their places in the cabinet.
This is an advantage in the test situation for if the examiner
is engaged in these tasks the subject is not disturbed by
the examiner's close supervision and attention. In fact
the examiner should be very much engaged in his work and
leave the subject to his own devices. In this way the sub
ject is not likely to look to the examiner for help.

These items of procedure are extremely simple but are
time saving. The actual time taken· in applying the test
usually averages about fifteen minutes.

2. The entire series of tests should be given to each sub
ject except when the examiner is absolutely certain that the
subject will not be able to gain further credit.
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3. From year five to year ten each test receives six months
credit. Above year ten each test receives one year credit.

4. The illustrations on pages 34-42 show the position in
which test material should be placed before each subject.
Unless otherwise stated in the directions for each test,
however, the blocks should be placed near the lower right
hand corner of the form board.

5. The examiner must be sure that the blocks are well
mixed before the subje~t sees them. It is best to mix them
when they are put away after each test is given.

6. The test material should be left before the subject
until he is definitely finished with it. It should never be
taken away before he looks up. This is usually the best
indication that he has finished. On the other hand to leave
it after he looks up may cause him to think that he has
made an error and he will begin work on the test again.

7. In a very few cases the examiner starts the test by
placing the first block. These cases are noted on the scoring
sheet. Other than in these cases absolutely no help should
be given the subject.

The Scoring Sheet.

The scoring sheet, in addition to being a record of the
subject's response to the test material, also describes each
test and gives any special directions for its application.
This makes the use of a manual of directions unnecessary.

Following the conventional heading the arrangement of
the scoring sheet is as printed here:

TESTS FOR YEAR FIVE

1. Matching Forms. Use the seven notch frame for the test.
Seven of the simpler of' the Kuhlmann forms are used. The seven
forms on the strip and the seven forms on the blocks are identical.
The subject is expected to place like forms together.

2. Picture Completion. Use the five notch frame for this test.
Five colored pictures have been so cut and mounted that the upper
halves are on the strip above the notches and the lower halves are
on the blocks. The subject is expected to place the blocks in the
notches -where they will complete the picture on the strip. The
examiner should give the subject an idea of how to go about the
solution of this test by completing the picture of the ball over the
first notch.

TESTS FOR YEAR SIX

1. Color-Form Test. Use the eight notch frame for this test.
The strip has on it orange and green squares and triangles each

T
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figure having on it either one or two blue dots. The blocks have iden
tical combinations on them. This makes three things which the
child must match: form, color, and number of dots. All three of
these elements must be correct in each notch. However, the position
of the block, i.e., whether it is side ways, upside down, or right •. side
up, does not affect the score.

2. Association by Use. Use the five notch frame. On the strip
are drawn the pictures of a hand, a man's head, a foot, a baby, and
a girl's head. The blocks contain the pictures of a glove, a man's
hat, a shoe, a' baby's dress and a girl's hat. The subject is expected
to place the blocks containing the pictures of articles of clothing in
the notches underneath the particular part of the body where th~y
are worn.

TESTS FOR YEAR SEVEN

1. Size Gradations. Use the five notch frame. The strip for this
test has drawn on it a series of circles of increasing size from a
small one on the left hand end to the largest of' the series on the right
hand end. The blocks have drawn on them an analogous series of
squares. The subject is expected to place the smallest square with
the sm~llest circle and the next larger square with the next larger
circle and so on until the series of squares in the notches are analogous
to the series of circles on the strip.

2. Matching Two-Color Circles. Use the six notch frame. 'On
the strip are mounted six circles one inch in diameter. Each one is
made up of two colored halves, the division being on the vertical.
The blocks for this test have the same kinds of circles on them as
are found on the strip. The task set the child is to find the two-colored
circle on the block which will match the two-colored' circle on the
strip. The correctness of the selection of the block and not the
position in which it is placed in the notch determines the score.

TESTS FOR YEAR EIGHT

1. Animal Classification Test. Use the five notch frame. On the
strip are drawn the pictures of a bird, a cow, a crocodile, a lion, and
a butterfly. On the blocks are drawn the pictures of an owl, a horse,
a frog, a tiger, and a bee. It will be seen that the five animals drawn
upon the blocks can be matched to the five drawn on the strip on the
basis of their habitat. The two birds going together, the two domesti
cated animals going together, the two animals that live in the water
going together, the two wild animals going together and the two in
sects going together.

2. Completing a Series. Use the eight notch frame. There are
two forms for this test. The strip for the first one is marked VIII-2 A.
This strip is placed on the frame first. The first five notches only
are marked. The marks are X 0 X 0 X. The remaining three
notches are blank. The blocks that go with this strip are four of .the
X blocks and four of the 0 blocks. If the subject is able to complete
the series in the unmarked notches the second form or form B should
be given. The strip for the second form is marked VIII-2 B. As on
the strip for the first form, only the first five notches are marked. J'he
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marks are - X - X -. The blocks that go with this strip are four
X blocks and four - blocks. If the subject is now able to complete
this form also he is given credit for the test. Both forms must be
correct to receive credit. Auto-criticism on this test is only possible
when just enough of the proper blocks are placed before the subject
to complete each form correctly. All of the X, 0, and - blocks should
not be left out for the subject to choose from.

TESTS FOR YEAR NINE

1. Completing a Series. Use the eight notch frame. This test
is a continuation of the VIII-2 test and must be preceded by it. Again
two forms are used. The strip for the first form is marked IX-l A.
Only the first four notches are marked. The marks are: 0 - X O.
The remaining four notches are blank. The blocks that go with this
test are those that were used with the VIII-2 test. Here too, only
enough blocks to complete each form correctly with no left overs
should be placed before the subject. For form A put out three 0
blocks, three - blocks and two X blocks. If form A is done correctly
go on to form B. Use the strip marked IX-I B. The same blocks are
used for form B as were used for form A. If form B is passed also,
credit is given for this test.

2. Recognition of Age Differences. Use the five notch frame. On
the strip are pasted five half tone photographs one inch by one and one
fourth inches of five different African native females at different
stages of growth. On the left hand end there is a baby. The second
picture is that of a girl of about twelve years; the third picture h;
that of a young woman of about twenty-two; the fourth is that of
a middle-aged woman o~ about forty-five; and the fifth is the picture
of an old woman of about seventy years. On the five blocks are
the half tone pictures of five African native males of analogous ages.
The subject is expected to recognize the age differences in each series
and to see that the blocks can be matched to the pictures on the strip
on a basis of age.

TESTS FOR YEAR TEN

1. Matching Shades of Grays. Use the eight notch frame. One
inch gray paper squares of the eight standard shades of gray are
mounted on the strip. The blocks have the same shades pasted on
them. The test problem involves the careful comparison of each
shade on the strip with each block until the exact duplicate is found.

2. Matching Forms (Advanced). Use the five notch frame. This
test is an adaptation of Test 2 in the Detroit First-Grade Intelligence
Test devised by Anna M. Engel. The forms should be arranged before
the subject in the order shown in the illustration of this test, i.e.,
like forms in a row. The test is made considerably more difficult if
the blocks are scattered at random on the testing table. The forms
have not been altered. The writer has merely made a performance
test out of this material. The test locates at a higher year level in
the Leiter scale due to the elimination of instructions and the addi
tional requirement that all forms must be· correctly matched in order
to receive credit. The examiner places the first and easiest form for
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the subject. No help is given· after this. The subject must fill the
other four notches correctly by himself if he is to receive credit for
the test.

TEST FOR YEAR ELEVEN'

1. Line Completion Test. Use the eight notch frame. The strip
has a heavy' black line on it that drops down to each of the eight
notches at varying angles and is broken and incomplete until one
of the complementary blocks is placed in the notch to complete it.
The examine!; should see that all of the blocks face the right way;
otherwise the nature of the task is not clear. Sometimes the subject
gets the idea that he is to match the angles of the line above and not to
complete it. This may even happen after the placing of the first block
by the examiner if the blocks are turned around. After the material
is in proper position the examiner places the first block in notch
one (the blocks for notch one and eight are the same) and runs his
pencil or forefinger over the line to show that it is complete. To
children this is much the same as completing a railroad track. After
this the subject is left to his own resources. It is well to note the
type of response on this test, i.e., whether the child goes about the
task by a trial and error procedure or whether he does it by insight.

TEST FOR YEAR TWELVE

1. Matching Footprints Test. Use the eight notch frame. This
test is adapted from the Porteus Footprints test. Eight footprints
of Australian aborigines are mounted on the strip above the eight
notches. The same footprints appear on the eight blocks that make
up the balance of the test material. The subject is- expected to match
the pictures on the blocks with those on the strip.

TEST FOR YEAR THIRTEEN

1. Dot Estimation Test. Use the eight notch frame. This test is
an adaptation from the Porteus Dot Estimation test. The strip has
a square drawn over the first notch which contains fifteen dots and a
square over the eighth or last notch which contains seventy dots.
The intervening spaces are blank. The blocks have the following
numbers of dots on them: 15, 20, 25, 30, 40, 50, 60, and 70. The
task set the subject is to arrange the masses of dots in order from
least to most. The arrangement of the dots on the strip makes this
task self evident and no help is necessary. The number of dots on
each block is written on the under side. The subject should not be
allowed to examine these numbers.

TEST :FOR YEAR FOURTEEN

1. Association on a Basis Superior to Use. Use the six notch
frame. The strip has the drawing of a glass bottle, a pair of scissors,
a wooden block, a tree, a book, and a bird on it. The blocks contain
pictures of a glass, a penny, a chair, a flower, an envelope, and a cow.
At the six year level we found that children could match by associating
the article with its use. At eight years two articles of similar uses
could be placed together. Here a higher type of response is required
as these articles will not match up by these principles.
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TEST FOR YEAR FIFTEEN

1. Opposites Test. Use the six notch frame. Drawn on the strip
are: a circular arrow, a one-inch white square, an African native
woman, an L, a small square, and a straight arrow. Drawn on the
blocks are: a circular arrow in reverse from the one on the strip, a black
square, an African native man, an L in reverse, a small circle, and a
straight arrow. The figures and pictures on the blocks are all the
reverse of those on the strip. When the blocks are placed before the
subject the straight arrow should be held in a vertical position at
the right end of the frame by the examiner until the first five notches
have been filled. During the time that the subject is working on the
first five notches the examiner may give any help that may seem nec
essary. The test is scored right or wrong entirely on the position of
the arrow in the last notch. Here the arrow must be placed so that
it is pointing in the opposite direction from the one on the strip. If
the subject gets the idea of the test and sees that all of the first five
notches have been filled on the principle of opposites he will of course
be able to place the straight arrow in the proper position.

TEST FOR YEAR SIXTEEN

1. Position Analogy Test. Use the seven notch frame. This test
is an adaptation of the Ableson test found in the Army Alpha test.
The seven drawings on the strip of the overlapping square, triangle,
and circle, are indentical in all respects save the location of the dot,
which appears in seven different locations. The blocks have identical
combinations of square, triangle, circle, and dot but the triangles vary
in shape thus causing the subject to soon find out that form matching
is not the principle by which the test can be put together.
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APPENDIX
APPLICATION OF THE LEITER SCALE TO PRIMITIVES

By S. D. Porteus

The fact that spoken directions are not used in the Leiter
Scale and that pantomime, except for simple signs of ap
proval or indications to proceed with the task, is also un
necessary, made it appear that the scale in part might be
applied to primitive peoples. A visit to South Africa in
1934 gave an opportunity for the writer to try the tests
with several groups of natives.

This visit was undertaken with the support of the Car
negie Corporation of New York and involved, first of all, a
visit to the Kalahari Desert and Ngamiland, the object being
to study the remnants of the Bushman race which still in
habit these regions. The sparsity of the population may be
judged from the fact that twenty-five hundred miles of
extremely difficult desert travel brought contact with only
twenty-five adult Bushman males.

To a people as' primitive as these, even such a simple
scale as the Leiter could not be properly applied. Without
verbal instructions it seemed impossible to make the Bush
men comprehend what was required of them in the tests;
this, in spite of considerable demonstration. Instructions
in their own language could not be given. They are familiar
with the language of the Bechuana tribes, with whom they
are in contact and to whom they are nominally subject, but
on the other hand, these Bechuana cannot speak the Bush
man tongue, because of its numerous and difficult "clicks."
Hence, in order to convey any verbal instructions, our in
terpreter would have had to translate them into Sechuana,
and the degree of understanding reached by the Bushmen
would still have been problematical. On the other hand,
I did not have much difficulty in applying the tests to some
Bakalaghadi, a somewhat degenerate tribe of Bechuana
who also live ili the desert and who have mixed their blood
freely with that of the Bushman. The tests were given
to these Bakalakhadi without any spoken directions so that
the language difficulty did not appear to be a sufficient
explanation of the Bushman failure.

Lack of interest in the tests th~mselves may be another
reason for the Bushmen's poor performance. But this hick
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of interest did not extend to tests in general, for, like the
aborigines in Australia, their attention was immediately
captured by the Maze tests. A group of seven Bushmen
on the Mababe Flats about a hundred miles from Maun in
Ngamiland managed to get hold of some used test blanks
that I was about to burn in our camp fire. These were
some that they had already worked through during the
day. Each of them at once obtained a charred stick from
the fire and lying in its light worked through each of the
series in turn. Then they came to me and through the in
terpreter asked that I should give them each a set of mazes
so that they could take them home to their village and show
their women how clever they were.

On my return from this Kalahari expedition, my wife
joined me and together we travelled through Southern
Rhodesia and the Transvaal applying the tests to three
groups of natives at mission stations on the way. These
were the Wakaranga at Morgenster, Zimbabwe, a division
of the Mashona people; the Ndau at Mt. Selinda who have
some admixture of Zulu blood as a result of their one-time
conquest by these people; Bathonga, commonly known as
Shangaans, at Lemana Mission at Elim in the Northern
Transvaal.

Finally t'he tests were applied to three other groups at
the Witwatersrand National Labor Association mine com
pound at Johannesburg where the natives are brought for
medical inspection prior to being drafted to the various
mines as laborers. Here Mchopi, Shangaans and Amaxosa
were examined. The last named are Zulu people and the
other two groups were recruited for mine labor in Por
tuguese East Africa. These mine natives spoke no English
and had had no schooling. A comparison of their perform
ance with that of the mission natives was desirable in
order to obtain a measure of the effect of mission training
and environment on test results.

The tests which were found to be most applicable and
which thus constitute a brief scale are given in the fol
lowing list. In each case the number and position of the
test in the Leiter Scale is given in brackets after its title.
In scoring, one year of mental age was allotted for each
success up to and including year twelve and thereafter one
and one-half years. The total score theoretically obtainable

•



•

•

The Leiter International Performance Scale 27

was sixteen and one-half years. As a matter of fact, the
opposites test was passed by so few that it was dropped
from the list; hence, the highest score practically obtainable
was fifteen years.

Brief Leiter Scale

1. Year VI-Matching Colored Forms (Leiter VI-I)
2. Year VII-:-Matching Two-Color Circles (Leiter VII-2)
3. Year VII (Alternative) -Arranging Squares by Size

(Leiter VII-I)
4. Year VIII-Series Completion (Leiter VIII-2)
5. Year VIII (Alternative)-Analogy Test (Leiter VIll-

I)
6. Year IX-Series Completion (Leiter IX-I)
7. Year X-Recognition of Age Differences (Leiter IX-2)
8. Year XI-Matching forms (Leiter X-2)
9. Year XII-Line Completion Test (Leiter XI-I)
10. Adult-Cube Counting (Leiter XII Alternate)
11. Adult-Dot Estimation (Leiter XIII-I)
12. Adult-Opposites (Leiter XV-I)

It will be seen from this list that up to the nine year
level the placement of the tests is the same as in the Leiter
Scale but from this point on the standardization has been
made somewhat easier.

In case other investigators should wish to apply this
brief scale to primitives, a few brief notes on the tests and
their application might be useful.

Test V-I of the Leiter Scale, based on Kuhlmann's dis
crimination of forms test, was used for demonstration pur
poses. The first test of the brief scale consists of seven
variously colored triangles and squares, each having black
dots also in different positions, the problem being to matGh
them with similar forms printed on the cardboard strip as
illustrated in the text. The examiner put the first block
in the frame and, signed to the subject to continue with
the test. If an incorrect choice were made, the examiner
took the block out of the frame and signed to the subject
to make another choice. It was found necessary that this
first test be thoroughly understood by the subject before
the testing proceeded further. If complete demonstration
was required, the blocks were then reshuffled and the tests
reapplied.



28 University of Hawaii

The second test is also one of color matching, the material
being circles d~ivided into semi-circles differently colored,
the right combinati~n to be selected.

These two tests were thought likely to excite the interest
of natives because of the savage's supposed fondness for
brightly colored objects. However, it is doubtful whether
this interest is of any value to psychologists in the testing
situation. Bright colors do appeal but only in such things
as are of value to primitive people, such as wearing apparel
or ornaments. Even then the dictates of savage fashion
must be reckoned with. Beads of a particular kind or
color have been found to be highly valued by an African
tribe and a few years after were entirely unacceptable. To
say that bright colors as such have an invariable appeal
to the interests of primitive people, is to ascribe to savages
a childishness that is far from characteristic of their re
actions. Very young children may be attracted by brightly
colored objects but as soon as the infant is interested in its
possessions as things to be played with or used, this appeal
diminishes. An old toy, or a shawl, or dress is often much
preferred to a new, more brightly colored object. Appear
ance is not all-important. Experience with savages shows
that they are rarely interested in brightly colored flowers
or birds, while many of the brightest colors in natural
phenomena go absolutely unnoticed. Hence, the psychologist
who selects bright colors for his test material in the belief
that it will be more interesting to savages is depending
upon a very superficial observation of doubtful value.

Test three of the series, that of arranging squares in
the order of size in comparison with a similarly graded
series of circles, seemed to be easily comprehended by the
natives. Occasionally, however, difficulty in understanding
the purport of the two completion tests for years eight and
nine was experienced. However, Test VIII-l of the "Leiter
Scale, in which the problem is to match by analogy an owl,
a horse, a frog, a leopard and a bee with a bird, a cow, a
crocodile, a lion and a butterfly, was found easily applicable.
It can therefore serve as an alternative to VIII-2, which
could then be used for demonstration purposes.

The .seventh test of the ·series was specially arranged by
me for application in Africa. It consists of five photographs
of Hottentot females of varying ages from infancy to

•
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senescence and five photos of males, the task being to arrange
the latter in similar age gradation. The test for year eleven
is the matching of forms as illustrated, except that the field·
of choice was narrowed to twelve items. From left to right
of the illustration on page 39, the forms used were numbers
3, 8, 10,-11, 12, 14, 16, 17, 19, 22, 23 and 24. The chief diffi
culty that the natives experienced was in matching the
wheel. Some of them did not notice that the number of
spokes varied. Another test recently added to the scale
matching eight shades of gray-could easily be used as an
alternative for this test.

The next test of the series was the line completion test
(XI-1 of the Leiter Scale). The problem was usually under
stood after the examiner placed the first block into position
and then traced with a pencil to show how the addition of
the block made the line continuous.

In Mrica we substituted the counting of concealed cubes
for the footprints test. This latter consisted originally of
eight photographs of Australian aborigines' footprints,
with which twenty duplicate prints had to be matched. As
I was using the complete test as part of my examination
schedule, the cube counting test was substituted. However,
it did not work particularly well with the natives, as it
was the one test in the series directly affected by school
experience. The footprints test should be substituted.

The second test for adult years was an adaptation of a
dot estimation test devised by me for use in Australia. In
the Leiter Scale it has been modified so that only eight
designs with varying numbers of dots are used, the task
being to arrange them in order from lowest to highest. It
is not, however, a counting test, as the dots are too numer
ous. The test is really one of judgment of mass. I found
that the best procedure was to put the first three blocks
in their correct order and to sign to the subject to complete
the series. Both of the last two tests have been illustrated
and described in the book dealiiIg with the Australian re
sults.!

In order to increase the number of adult tests, Mr. Leiter
suggests using one adapted from the Kohs block design test.
Despite the fact that these are highly colored designs, I
found that the Australian aborigines very quickly lost in-

18. D. Porteus. The Psychology of a Primitive People. Edward Arnold & Co. and
Longmans, Green & Co., London and New York, 1931.
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terest in the Kohs test. I was, however, attempting to
apply the whole scale, whereas, with a single test, such as
Mr. Leiter suggests, the loss of interest would not be ap
parent.

Results

As previously mentioned, there were three groups of
mission school natives examined. These schools are graded
from Standard I to Standard VII. There was insufficient
time to examine all the pupils at any school so it was decided
to select subjects from the middle standard and in order to
make them comparable to natives outside the missions, cases
ranging from fifteen years of age onward were examined.
By confining the choice of subjects to the middle standards,
it was thought that an average sample would be obtained;
both the very bright and the very dull would be eliminated.
Generally speaking, the average age of pupils in Standard
IV would be about sixteen years. The subjects examined at
the mine compounds were older and had had no previous edu
cational experience. Language was not used in the applica
tion of the test to either the mission or compound natives.
The comparative results are given in the following table:

TABLE XIV

LEITER BRIEF SCALE APPLIED TO MISSION AND
COMPOUND NATIVES

MISSION COMPOUND
No. Tribe Average S.D. P.E. No. Tribe Average S.D. P.E.
33 Wakaranga 10.03 2.11 .248 30 Mchopi 9.32 1.33 .163
42 Ndau 10.14 1.87 .195 30 Amaxosa 9.25 1.9 .233
32 Bathonga 10.97 1.5 .179 30 Shangaans 9.07 1.53 .188

Average of 107 cases 10.35 Average of 90 Cases 9.21

As was expected, the mission natives had a better average
score than the so-called "raw" or compound natives, the
difference amounting to almost two years in the case of the
Bathonga or Shangaans but to less than a year in the other
two tribal groups. The Bathonga, however, who were ex
amined at Lemana Mission, constituted a somewhat dif
ferently selected group as compared with the others. Among
the Wakaranga at Morgenster only Standard IV pupils
were examined and at Mt. Selinda the Ndau were drawn
from Standards III and IV. At Lemana Mission, however,
only a few Standard IV pupils were available, so to these
were added sixteen Standard VI pupils and twelve from
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Standard III. An analysis of these Bathonga results showed
that the Standard VI pupils excelled those of Standard III
by .55 of a year in average performance. Had the cases
been limited to pupils from Standard IV, the average of the
Bathonga would probably have been correspondingly re
duced.

Any difference in score between mission and "raw" natives
can be ascribed to two factors, one, a selection of mission
natives by intelligence, and two, the effect of mission edu
cation upon the test score. Some selection by intelligence
undoubtedly occurs, as the mission schools do not retain in
their classes the very dull or mentally retarded, while the
brighter pupils receive a fuller and more extended training.
The degree of influence of education on the test score is
difficult to assess. Considering the nature of the tests, it
would seem that the effect of schooling would lie in the
direction of improving the mental "set" or attitude of sub
jects to intellectual tasks in general so that there is less
emotional disturbance or nervousness when they are faced
with the test. It is hard to see how education in sucn
subjects as arithmetic, English, geography, etc. would affect
the performance in tests such as are included in the Leiter
Scale. Be that as it may, the cumulative effects of selection
by intelligence and schooling appear to amount to about
one year's difference in test performance. The actual dif
ference between the scores of the compound and mission
natives amounts to 1.14 years.

Comparing the results of African natives with those ob
tained in Hawaii, we can say that their average performance
is about equal to that of eleven-year-old Chinese and Jap
anese boys. About 45 per cent of the mission natives scored
11 years or over, 21.5 per cent scored 12 years or over,
and about 10 per cent 13 years or over. These last 10 per
cent would then be about equal to the average Japanese or
Chinese youth in Hawaii. Twenty-five Chinese and Jap
anese fourteen-year-old boys scored by the Leiter Brief
Scale 13 years 6 months.

The correlation of this performance test with the Binet
is 79; probably above that of any other performance test.
Hence, it comes more nearly being capable of use as a sub
stitute for the Binet than any other non-language test.
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Though the correlation of Binet score with scholastic
success is not more than .5 or .6, there is probably a much
higher correlation with scholastic ability. The reason why
the correlation is reduced is, of course, due to factors other '
than intelligence affecting scholastic success. However,
individuals who score poorly on the Binet very rarely do
well at school, though high scores on the Binet are by no
means a guarantee of scholastic progress and standing. In
view of the high correlation of, the Leiter with the Binet,
we can also consider it as a measure of scholastic ability.
It is probably safe to say that 10 per cent of an average
sample of Bantu youths, who attend mission schools, should
be capable of assimilating the education suited to the
average Chinese or Japanese youth in Hawaii. As far as
present experience is any guide, this would be up to about the
level of ninth grade work in American schools. How many
of the Bantu are capable of high school and college educa
tion cannot be estimated, as I did not apply the tests to the
mission pupils in the higher standards.

With regard to the "raw" natives, allowing a year of
mental age for the effects of schooling and selection by in
telligence of mission natives, about 7.6 per cent are similarly
gifted. These conclusions are, however, not stated with any
certainty, but are only true with regard to my group of
cases. The sample is small but by carrying out the examin
ation with different tribal groups and in different localities,
the endeavor was made to make it as representative as
possible.

Reference to Table XIV shows that the various groups
differed only to a minor degree. Two groups of mission
natives had very similar average scores, while the better.
performance of the third group has already been partly
explained.

From my experience with the Leiter Scale, the following
conclusions seem to be justified.

1. A certain number of the tests, sufficient to make a
brief scale, are applicable to natives such as the Bantu.
These tests proved independent completely of language, in
teresting to the natives and apparently comprehensible
from the standpoint of cultural background.

2. The tests were npt, however, applicable without verbal
explanations to people as primitive as the Bushmen.

•



..

The Leiter International Performance Scale 33

3. The average performance of three groups of natives
at widely separated mission schools in South Africa was at
about an eleven-year level of performance as compared with
that of Oriental children in Hawaii. Subjects of these ex
aminations were pupils of the middle grades of mission
schools and probably represent about the average of mission
school pupils.

4. Ten per cent of these pupils reached the level of
average. Chinese or Japanese pupils in Hawaii.

5. The average performance of three groups of "raw"
natives examined in a mine compound in Johannesburg is
about one year below that of the mission natives. This
difference is attributed to selection by intelligence or the
effects of education, or both. It is probably not due directly
to the effect of training in school subjects but rather to the
more favorable mental set of natives to the test situation.
Only one test in the series, that of cube counting, seems to
be directly influenced by school experience.
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V-l-Matching Forms.

V-2-Picture Completion.
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VI-I-Color-Form Test.

VI-2-Association by Use.
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VII-I-Size Gradations.

VII-2-Matching Two-Color Circles.
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VIII-i-Animal Classification Test.

VIII-2-Completing a Series.
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IX-l-Completing a Series.

IX-2-Recognition of Age Differences.
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X-i-Matching Shades of Grays.

X-2-M~tching Forms (Advanced).
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XI-l-Line Completion Test.

XII-l-Matching Footprints Test.
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XIII-i-Dot Estimation Test.

XIV-i-Association on a Basis Superior to Use.
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XV-I-Opposites Test.

XVI-I-Position Analogy Test.


