UNIVERSITY JOF
e ras University of Nebraska at Omaha

Omaha DigitalCommons@UNO

Student Work

12-1963

Relationships within and between the 1960 Stanford-Binet L-M
and the Goodenough intelligence test with intellectually sub-
average children

Frederick M. Rudie
University of Nebraska at Omaha

Follow this and additional works at: https://digitalcommons.unomaha.edu/studentwork

b Part of the Psychology Commons
Please take our feedback survey at: https://unomaha.az1.qualtrics.com/jfe/form/
SV_8cchtFmpDyGfBLE

Recommended Citation

Rudie, Frederick M., "Relationships within and between the 1960 Stanford-Binet L-M and the Goodenough
intelligence test with intellectually sub-average children" (1963). Student Work. 133.
https://digitalcommons.unomaha.edu/studentwork/133

This Thesis is brought to you for free and open access by
DigitalCommons@UNO. It has been accepted for

inclusion in Student Work by an authorized administrator r
of DigitalCommons@UNO. For more information, please l ,;

contact unodigitalcommons@unomaha.edu.


http://www.unomaha.edu/
http://www.unomaha.edu/
https://digitalcommons.unomaha.edu/
https://digitalcommons.unomaha.edu/studentwork
https://digitalcommons.unomaha.edu/studentwork?utm_source=digitalcommons.unomaha.edu%2Fstudentwork%2F133&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/404?utm_source=digitalcommons.unomaha.edu%2Fstudentwork%2F133&utm_medium=PDF&utm_campaign=PDFCoverPages
https://unomaha.az1.qualtrics.com/jfe/form/SV_8cchtFmpDyGfBLE
https://unomaha.az1.qualtrics.com/jfe/form/SV_8cchtFmpDyGfBLE
https://digitalcommons.unomaha.edu/studentwork/133?utm_source=digitalcommons.unomaha.edu%2Fstudentwork%2F133&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:unodigitalcommons@unomaha.edu
http://library.unomaha.edu/
http://library.unomaha.edu/

RELATIONSHIPS WITHIN AND BETWEEN THE 1960 STANFORD-BINET L-M AKD
THE GOODENOUGH INTELLIGENCE TEST WITH INTELLECTUALLY

SUBAVERAGE CHILDREN

A Thesis
Submitted to
The Faculty of the Department of Psychology
The University of Omahs

In Partial Fulfillment
of the Requirement for the Degree

Master of Arts

By
Frederick M, Rudie

December 1963



UMI Number: EP72779

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

UMI

 Dissrtation Publishing

UMI EP72779
Published by ProQuest LLC (2015). Copyright in the Dissertation held by the Author.

Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against
unauthorized copying under Title 17, United States Code

ProQuest LLC.

789 East Eisenhower Parkway
r.O. Box 1346

Ann Arbor, M| 48106 - 1346



ACKNOWLEDGMENT 8
I want to thank and express my indebtedness to Dr, D. T. Pedrini,
my thesis chairman. He, along with giving helpful and necessary
suggestions, gave encouragement when encouragement was needed, Most
of all, Dr, Pedrini gave umsparingly of his time,
I wish to acknowledge and express my gratitude to Dr, William E,
Jaynes for suggesting the statistical design for this study and to

Mr. Richard Nicholson for his helpful suggestions,

F.M.R,



TABLE OF CONTENTS

CHAPTER 1
ImwmmﬁKmAM)Wmmmmmﬁ.“.“.”.“.H.U.H.H.Q.“.u“.d
Testing MOVEMENt .ueeevssessossensssosscsnsssosssssssssssansesl
Binet 85Cale8 sseesveessscsssocssssrscsscsosesscsversnccrsssneed
Goodenough Draw-A-Man TeSt seesveciossvcsservssarsrsossocoseench
Stanford-Binet Vocabulary .eeeesecessescosesscsssasssssssonsnss
Stanford-Binet SCBLLEY .sovesesssscssosssssscsssvosssssccscrsaced
S1OW LEATNET suvevennvsssasessotostonssscassuosossscasosssssnsd
The Problem of This Study ceseessossnsescscoserossnassssessesdd
CHAPTER II
REVIEW OF THE LITERATURE sieeevevsossatesvcvesscescacasscasanseeld

Relationship of Goodenough Draw-A-Man Test to the
Stanf‘)rd“sinet ..!.0..0....!!.i.l.‘l...l‘l.'lOl.l.'....'li‘.‘.ls

Stanford-Binet VocabulaZy .eesvsevscessssssoscssosossscesasosesld
Stanford-binet SCALLET suvsessccrcsosrosssavsssssscscsnssnsssll

CHAPTER 111
SUBJECTS, MATERIALS, AND STATISTICAL METHODS seivevsnenscrcsnese2d
SUBFECLS sevesesonaressescssaatesssrsssssssseasssscssssscscsneld

Tﬁsts 00D.OQ.‘....O....0.0l..b..l..'..l000“0..1‘0l...!.....tzb

Statistical F’rocedu‘l‘eﬁ IOOQOOQu010000-'oooc.‘OOQOOQCAiooil00023



CHAPTER IV
RESULTS AND DISCUSSION siovconvoerssncsanssosescrsrsosossancansuedd
Correlations .evesvssveosceavasasssonsossscrsnsscsasesasnosnessd
Regressions ..ouevvesseoncossncsasssensovssvasnsesonvoonsosssd?
Mean Differences civcvscovasscisssttesencsnevtosanssvscnsencedb
Correlations with Binet Vocabul8Ty iisevevesvicsnsssscanneesedl
Correlation of Stanford-~Binet SCBLLEr .vvevirocersorsnassrascdd
Mean Binet IQ Differences voviiesssvisssvsovrvosssssenssosessdd
Boys vs, Girls in Sample cesvesasssesvessossnvsvscasessssssesdd

CHAPTER V
SUMMARY AMD CONCLUSIONS L euenssvsovesnovossssovscassonansasasesd?
BIBLIOGRAPHY s.ovvsvocssosssosvosnsoctsconsonersesasscssosetasosscsned?

APPENBIX ll‘i.l‘.”.‘.'...'It."C.C‘i'll..‘.illll.l“l.'.l.l'l.llll.'..ss



LIST OF TABLES

TAEBLE 1

Chronological Ages and Binet and Goodenough Mental Ages for the
345 Subjﬁetﬁ in Sﬂmﬁle O S 4.

TABLE II

Correlatinan Between 1960 Stanford-Binet Mental Age and Goodenough
DrQW*A’Haﬁ Meﬂtﬁl Age cuubtovcccouaoo!faatis:.t.unou.uaiaostnoi10034

TABLE 111

Analysis of Variance Summary Table .ieicssscvncressccatsviosvsnsesIB
TABLE IV

Analysis of Covariance Summary Table .eeessccscavossasssssesansasedd
TABLE V

Analysis of Variance Summary Table seceevsssesrvssacvonsssnoscnceedB
TABLE VI

F Tests for Significant Differences Between Age Levels ...cevee0s.39
TABLE VIl

t Tests for Significant Differences Between the Binet and the
Goodenough at Separate Chronological Age Levels ..,iivsvassansine dl

TABLE VIII

t Tests for Significant Differences Between the Binet and
Goodenough at Separate Binet Mental Age Levels ii.isivvescsonasseeeddl

TABLE IX

Binet Vocabulary Means, Standard Deviations, and Correlations
with Binet and Goodenough MAs and I0s D PRI, 74

TABLE X

ANOV of Binet IQ'& for the CA GrO“pS eessesscessassesrssssesssesesdd



TABLE XI

Newman-Keuls Test for Differences Petween All Ordered Pairs of
Means (Blnﬁt IQS) ocooo0.0cooi.ococcoouocon-ooooo00000000000-000044

TAELE XII

Means and Standard Deviations of S-B and DAM MA Scores for boys

8.!1(1 Girls ocooloo.-c.lcttc.ﬁ0100‘.00.00-.0000-0l'aaoooaicobﬂocu.l45



CHAPTER I
INTRODUCTION AND BACKGROUMND
The examination of relationships within and between the 1960

Stanford-Binet and the Goodenough Intelligence Test provided the basis
for this thesis, Before considering the relationships, some background
on the testing movement, Binet Scales, Stanford-Binet, Goodenough Draw-
A-Man Test, Stanford-Binet vocabulary subtest, Stanford-Binet scatter,
and the slow learner would prove useful,

Testing Movement. While it is somewhat arbitrary to associate a

person and date with the founding of psychology, it appears equally
arbitrary to assign a name and date to the beginning of intelligence
testing. For convenience however, it is necessary to select some person
to represent the beginning of the new science and the beginning of move-
ments within the science. Wundt is generally designated as the "father”
of psychology mainly because he was the first man in the history of
psychology to be totally committed to the new subject, Other likely
candidates such as Helmholtz and Fechner contributed to psychology but
were more accurately classified as physiologists, physicists and philoso-
phers, Analogously, Alfred Binet could be considered the "founder"” of
intelligence testing. Certainly others such as Galton and James Mc-

Keen Cattell contributed to the field, but Binet introduced individual
intelligence testing as it is in its present form (Boring, 1950, p. 573).

Binet Scales., Just prior to the turn of the century, Binet began

his work on tests of intelligence or, more properly, subtests or items,
With characteristic thoroughness he investigated a wide range of areas

including graphology and palmistry (Peterson, 1925, p. 160-161).



In 1904 a commission in Paris decided that intellectually subaverage
children should be removed from regular schools and given instruction
in special schools., It was to meet the obvious need to separate the
average from subaverage that Binet, with Simon, set about constructing
his first intelligence scale, The scale was published in 1905, Three
years later, a second scale appesred, Peterson (1925, p., 196) argues
that the 1908 revision should be considered the first real scale of
intelligence since the 1905 test was used to demonstrate that a test
could be constructed rather than as a test itself,

Fortunately, the 1908 scale was published with much greater accuracy
and detail, Interest in the new test grew. Translations by Goddard
and Huey helped promote it in America. Kuhlmann condensed and modified
the English version and at the same time included in it the various com-
ments Binet and Simon had made regarding administration and scoring.

In 1911 the test was again revised by Binet., In the same year
Terman published his impressions of the 1908 revision. Though he found
the need for radical changes, particularly at the upper and lower ends
of the scale, Terman felt the test could be of great value. His interest
and appreciation of Binet's method set the stage and form for the testing
movement in America. In 1916 Terman published his revision of the Rinet-
Simon scales. The test, called the Stanford-Binet (S-B), became the
accepted criterion for measuring the intelligence of children, Indeed,
the Stanford-Binet and its subsequent revisions remain to this day
unchallenged @s an intelligence test for children.

The 1916 revision was standardized on a sample of about 1,000

children and 400 adults, An attempt was made to obtain a representative



sample of the general population., While providing a good measure of
intelligence, the scale was perhaps equally important in establishing
sampling procedures which were refined and used in the construction
and restandardization of the 1937 scale (Terman § Merrill, 1960, pp. 5~6).
The 1937 revision required nearly ten years of research, The
literature was surveyed for evaluations of the 1916 Binet and for test
items which could be used in the new S-B, Thousands of items weve
tried out on 1,000 children who had earlier been given the 1916 revision,
In addition 500 preschool c¢children were tested, Items with high
discriminating power were selected for further evaluation, Two forms of
the test, form L containing 209 items, and form M containing 199 items,
were used in the final standardization, Item validity was checked by
an increase in percent-passing for successive ages and biserisal
correlation of each item with the total score, The sample composed
of 3,184 native born white subjects tested im 17 communities in 11
widely separated states. There were approximately 100 subjects for each
half-year interval from 1 1/2 to 5 1/2 years, 200 subjects at each age
for years 6 through 14, and 100 at each age from 15 to 18, The final
forms of L and M contained 129 items each, The mean of the scale was
slightly above 100, and the S5.D.'s for the age levels varied around a
median value of approximately 16,
The 1960 revision of the 5-B was not a restandardization but an
attempt to improve and modernize its predecessor, Only the most
discriminating items of formms L and M were included and many of these

had to be relocated, The items were chosen and relocsted on the basis



of performance of 4,498 subjects ages 2 1/2 to 18, The subjects were from
6 states of the Northeast, Midwest, and West coast,

Goodenough Draw-A-Man Test, The Stanford-Binet had a mmber of

disadvantages, It was mainly a verbal test, it had to be administered
individually, it required a fair amount of training to administer, and
it required at least 40 minutes to administer and frequently longer,
Thus psychologists continued to investigate other means of assessing
intelligence, One such investigator was Florence Goodenough, In 19526
she published the Goodenough Draw-A-Man Intelligence Test (DAM Test).
The test was characterized by Terman (Goodenough, 1926, p.x) as requiring
only & child's drawing of e man, being nonverbal, taking but 10 minutes
to test an entire class plus a few minutes scoring time per child,
particularly useful between mental ages of 4 to 10, having a relisbility
coefficient for an unselected age group of between .80 and ,50 and
giving an average correlation of ,76 with the S-B for separate age
groups.

According to Goodenough (1926, pp. 1-11) the idea of using the
dravings of children to study their development was not & new one, In
1885 Ebenezer Cooke noted successive stages in development in children's
drawings. Two years later Corrado Ricci, working with Italian children,
published an account of their drawings, The attention Coocke's work drew
an increased interest in child study and stimulated a great deal of
research which reached a peak between 1900 and 1915, The studies, which
contained 2 international undertakings, included collecting thousands of
drawings from different children in various schools and observing the
drawings of individual children in a biographical fashion as they

progressed from one age to the next.
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From this research Goodenough (1926, pp. 12-13) drew a number of
conclusions which appeared to be the rationale for her test., They
are as follows:

1. In young children a close relationship is apparent between
concept development as shown in drawing, and general intelligence,

2. Drawing, to the child, is primarily a language, a form of
expression, rather than a means of creating beauty.

3. In the beginmning the child draws what he knows, rather than what
he sees (Verworn's "ideoplastic stage")., Later on he reaches a stage
in which he attempts to draw objects as he sees them, The transition
from the first stage to the second one is a gradual and continuous
process,

4. The ideoplastic basis of children's drawings is shown most
conspicuously in the relative proportions given to the separate

parts. The child exaggerates the size of items which seem interesting
or important; cther parts are minimized or emitted,

5. The order of development in drawing is remarkably constant, even
among children of very different social antecedents, The reports of
jnvestigators the world over show very close pgreement, both as
regards the method of indicating the separate items in a drawing

and the order in which these items tend to appear, This is especially
true as regards the human figure, probably because of its universal
familiarity,

6. The earliest drawings made by children consist almost entirely
of what may be described as & graphic enumeration of items, Ideas
of number, of the rslative proportions of parts, and of spatial
relationships are much later in developing,

7. In drawing objects placed before them young children pay little
or no attention to the model, Their drawings from the object are
not likely to differ in any important respect from their memory
drawings.

8, Drawings wade by subnormal children resemble those of younger
normal children in their lack of detail and in their defective
sense of proportion. They often show qualitative differences,
however, especially as regards the relationship of the separate
parts to each other, Not frequently the same drawing will be
found to combine very primitive with rather mature characteristics,

9. Children of inferior mental ability sometimes copy well, but
they rarely do good original work in drawing. Conversely, the



child who shows real creative ability in art is likely to rank
high in general mental ability.

10, There is much disagreement among investigators regarding the
relationship between children's drawings and those made by
primitive or prehistoric races. Until more careful study has
been made of the many factors imvolved in such comparison, the
legitimacy of drawing conclusions appears to be very doubtful,

11, Marked sex differences, usually in favor of the boys, are
reported by several investigators, especially by Kerschensteiner
and Ivanoff,

12.. Up to sbout the age of ten years children draw the human

figure in preference to any other subject., (Goodenough, 1926, pp. 12-13)

It was Goodenough's hope that each child should be allowed to
choose the subject he wished to draw, The plan had to be abandoned
however since the relative difficulty of the various subjects presented
seemingly insurmountable problems im scoring. Thus the subject matter
had to be selected, The human figure was chosen since it was equally
familiar to all children., It was also simple enough for the very young
children and complex enough to challenge the adult, Moreover, it had
universal appeal and varied little in essential characteristics. It was
further decided that the subject matter should be restricted to “a man”
since the clothing of men show greater uniformity than that of women
or children,

In 1920 Goodenough obtained almost 4,000 drawings from New Jersey
kindergarten through fourth grade children. One hundred drawings were
selected for a preliminary analysis, Characteristic differences between
the drawings of younger and older children were noted., In this manner
an initial scale of 40 points was devised. The point of item validity
was established by an increase in percent passing with successive ages.

The first scale showed some obvious defects, More items were added and



changes in scoring were made, The drawings were rescored and the re-

sulting curves plotted, Then another set of drawings were scored, curves

plotted and more changes in scoring were made. Five such revisions were

necessary before the present form, containing 51 items, was developed.

The final standardization was based on drawings from 3,593 children ranging

in age fyrom 4 to 10 years. A vast majority of the children were not of

American white parentage, but rather Southern Europesan and Negro descent,
¥With completion of the final revision, the problems of reliability

and validity were again considered. Reliability was checked by the test-

retest and split-half methods. A correlation of ,937 was found for 194

first graders with a one day interval between test and retest, The split«

half correlation was ,77 for the separate ages 5 to 10 years, The validity

of the test was established in 2 main wayst (1) by an increase in the

percentage of children passing a point with successive ages as has

already been indicated, and (2) by correlations with grade placement

and other test scores, The correlations between the Stanford-Binet

mental ages and the Draw-A-Man mental ages will be given in Chapter 2,

Stanford-Binet Vocabulary, Vocabulary has leng been considered

an important aspect of intelligence, The 1905 Binet-Simon Scale included
an item which required defining abstract terms, The 19508 revision again
required the definition of abstract words (age 11, item 4), (Freeman,

1962, pp. 188-191), Terman's 1516 revision placed an increased emphasis on
the importance of vocabulary. Items calling for the definitions of

vords were found at ages 5, 8, 10, 12, 14, average adult and superior

adult (Freeman, 1962, pp. 201-203), Quite naturally the vocabulary

subtest remained an important part of both the 1937 and 1960 Stanford-



Binet revisions,

| McNemar (1942, p. 140), after indicating several product-moment
correlations between the mumber of words passed and the composite MA,
stated "the magnitude of these correlations indicate that the vocabulary
test alone contributes a good rough measure of intelligence." At
another point in the same book McNemar (1942, p. 151) said, “the
vocabulary test alone yields a fairly adequate measure of the kind of
intelligence measured by the New Revision" (New Revision referred to
the 1937 revision). These guotations lead to two obvious conclusions,
First, that there would be some justification in using the vocabulary
subtest as a gross screener, Secondly, it would appear that the
Stanford-Binet is highly loaded with verbal items,

Stanford-Binet Scatter, Another aspect of the Stanford-Binet is

the scatter of performance shown by individuals, Scatter may be defined
as the difference between the basal and maximal; the difference is
expressed in months, Basal refers to "....that level at which all tests
are passed which just precedes the level where failure occurs” (Terman §
Merrill, 1960, p. 60). The maximal or ceiling level refers te the first
level at which all tests are failed beyond the last level in which
success occurred., While Terman and Merrill (1960, pp. 59-60) reject
the idea that diagnostic significance can be attached to scatter, they
recognize uneven manifestations of intelligence in individuals, Thus
scatter is likely to be the result of individual patterns of abilities,
For example, & particular youngster might have exceptional verbal abili-
ties and therefore score relatively high on the vocabulary subtest, Since
the vocabulary test occurs at a number of age levels, it will likely in-

crease the extent of his scatter.



$low Learner, Classification systems are needed to make inter-

pretations of 1G possible, Two well known classifications are provided
by Terman and Merrill (1937 19%60) and wechsler (1949 1958), It is
not the intent of the present investigator to present the classifications,
but rather to discuss the group of individuals whose I('s fall approxi-
mately between 70 and 84, The American Association on Mental Deficiency
(1959) has termed the level of intelligence in this area as "borderline."”
This investigation is concerned with a broader range of intelligence than
the slow learner, i.e,, with Binet I('s extending below 70 into the 60's,
Nevertheless, the majority of subjects fell into the slow learner class
and therefore a discussion of the slow learner would appear appropriate,

Unlike some forms of mental deficiency such as mongolism, the slow
learner cannot be distinguished by merely looking at him (Johnson,
1963, pp. 30-32), Eut, as a group, slow learners are slightly below
the average in height, weight, and motor abilities although a thorough
physical examination will indicate they are '"normal," This is somewhat
contrary to the popular concept of the retarded being"alllbrawn and no
brain,”

I0"merely states that a person's intelligence at any given time
is defined by his relative standing among his age peers” (Wechsler, 1958,
P+33). hith this in mind, the slow learner may be seen as an individual
vhose relative intellectual standing is between the first and second
standard deviation of the lower half of the intelligence distribution,
Depending on what test is used, they represent about 14% of the popu~
lation with a percentile rank ranging from 2 or 3 to about 16 (Wechsler,

1549, p. 15), That is, from 84 to 98 percent of their age peers will
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be brighter in varying degrees than they. This intellectual retardation
strongly affects the slow learner's educational development,

From a theoretical point of view a child with an I of 75 would
not have the minimun mental age for reading readiness until he is &
years old, Theoretically, he would be capable of learning many "basic
skills," but some would always be beyond his grasp. Theoretically,
he must be taught at a slower pace since each year his mental age drops
further behind the average, For example, at age 6 he will be 18
months below the average in mental age but at age 15 he will be 45 months
behind. lHowever, the problem is neither this simple nor this clear-cut,
The theoretical point of view overlooks important factors such as
interest, aptitude, adjustment, temperament, motivation, and study habits,
In real life prediction of academic performance for the individual re-
mains very difficult,

There is no evidence to indicate that the slow learner's emotional
and social characteristics differ from the average. The possible exception
to this rule is that slower learner's interests are more constricted than
the average or bright. Slower learners have the same basic needs, wants,
and desires as other children. An example of some of these needs are: a
reed to belong, to be part of the group, and to be accepted by the group;
a need for the feeling of self worth, and the need for love, attention,
affection, and understanding.

Consider for a moment the plight of the slow learner in an average
school., Does he belong to a group? Does he feel he contributes to

class projects? Is he reinforced or rewarded for his academic efforts?
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Can he identify with a group? Can he take pride in his wefk in the
light of external criterion? Are teachers as positive in their attention,
affection,and understanding as they are to the average or bright?
Usually the answer to these questions is a resounding no, Frequently
the slow learner is older and larger than his classmates due to failure
to be promoted, For this reason he may stand out or apart from the
group, Other children who are promoted yearly maintain their established
friendships whereas the slow learner wust leok for new friends each time
he fails to be promoted, The almost inevitable feilures in promotion
are likely to damage his already weak self-esteem, Kis daily work is
often regarded as inferior and graded as such by the teacher, His
contributions to class projects are met with ridicule rather than
praise., The attention he gets is rarely for his good efforts but rather
for his misbehavior. Teachers become annoyed with him because he can
not “"keep up'" with the class, Tolerance, not understanding, is all that
he gets, Frequently, he becomes apathetic rather than interested in
learning and all too often becomes the playground bully or trouble-
maker, Viewed by the school faculty he becomes a discipline problem,

The rather gloomy picture painted above is not true for all slow
learners, at least to the degree indicated, To be sure, there are many
happy, well adjusted slow learners, Nevertheless, there is a dis-
proportionately large number of problem children in the slow learner
group (Johnson, 1963, p. 48) and consequently special attention has
been given to this problem in this paper,

In summary, slow learners are normal in physical appearance but
probably slightly below average in size and motor ability, The slow
learner is an individual whose relative intellectual standing ranges

from the 2nd and 3rd to about the 16th percentile, Quite naturally
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their intellectual retardation has a severe effect on their academic
proficiency., If forced to compete with average students, they almost
inevitably fail, The constant failure frequently leads to varying
degrees of emotimnal and behavioral problems,

The Problem of This Study. The major problem of this study revolves

around the efficacy, value, or merit of using the Goodencugh Draw-A-Man
Intelligence Test as an estimate of intelligence with a subaverage
population, To test this problem it was necessary to assume the Binet
could act as a criterion of intelligence., Phrased another way, the SeB
became the external, independent, objective, observable, referent to
which the DAM could be compared, ¥ithout this assumption the statistical
techniques, correlations, and tests of mean differences between the

Binet and Goodenough would have been meaningless,

A second problem in this study was to examine the relationship
between the Binet vocabulary subtest and the total Binet and between
the Binet vocabulary and Goodenough test scores, A third problem was
to investigate the relationship between test scatter on the S-B and the
difference in scores made on the Binet and Goodenough tests, As in the
first, the second and third problems were checked with:a subaverage

pepulation,



CHAPTER 11
REVIEW OF THE LITERATURL

Relationship of Goodenough Draw-A-Man Test to the Stanford-Einet,

As was mentioned earlier, part of Goodenough's attempt to validate her
test was done by correlating it with the 1916 Stanford~Binet, Her
subjects were 334 children, ages 4 through 10 vears, The correlations
between: the MA of the tests for each age are as follows: age 4, ,8633
age 5, ,699; sge 6, ,832; age 7, .716; age 8 ,557; age 9 ,728; and
age 10, 1849, The overall correlation for the I('s of the group was
+741, Tests for mean differences between the Binet and Goodenough were
conspicuous by their absence,

Yepsen (192%, pp. 448-451) in an attempt to determine the reliability
of the Goodenough test used 37 feeble-minded subjects from the Vineland
training schoel, The subjects were all boys and ranged in ages from
9.0 to 18,2 years, The test was administered 3 times with a 4 day in-
terval between test and retest, The testing was carried out in accord
with Goodenough's instructions, The drawings were scored and rescored
to eliminate errors. The resulting test scores (As) were correlated,
The correlation between the first and second administration was ,89, be-
tween the second and third .91, and between the first and third ,91,
Binet MA scores were also correlated with the DAM test, The resulting
correlation was .60, It was concluded that the test "appears to
measure something not entirely covered by the Binet" (Yepson, 1929,

p. 451}, No tests for mean differences were made,
McElwee (1932, pp. 217-218) used 45 subnormal 14 year olds as

subjects in her study., The children, from ungraded classes of New York
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City, were given the Goodenough and Binet tests at the same time., It
was found that the Binet median mental age was 8«0, while that of the
Goodenough was 7-3, Vhether the 9 month difference is significant
was not pointed out, The product-moment correlation between the MA of
the two tests was .717 2 ,048, It was concluded that the test was as
equally satisfactory for subnormal children over 12 yvears as with
younger children.

Farl (1933, pp. 305-327) began his study with 420 drawings from
mental defective patients, Three hundred and seven subjects were
eliminated from the sample since they did not fall between the ages of
16 and 40 years and/or their Binet mental ages did not lie between 5
and 9, Others were eliminated, for example, because of clinical psy-
chosis, speech defects and physical disabilities, The final sample in-
cluded 113 mentally defective subjects who nassed the above criterion,

The Goodenough was usually given after the Linet test., Earl varied
the instructions with the mental age of the subject and used 7 3/8 by
5 3/8 paper. When the 2 tests were correlated, a coefficient of
.48 £ ,07 was found, Unfortunately Earl failed to say whether this corre-
lation was for MA or 17}, Moreover, no information was given as to the
sex of the subjects, their CAs except for range, their ave#age 10s or MAs
on the Binet or Goodenough, means of scoring the Goodenough and 50 on,

In an attempt to throw further light on scoring and test reliability
Williams (1935, pp. 653-656) had 5 upper division education students
independently score the drawings of 100 children. The subjects ranged
in chronological age from 3 te 15 years, Einet tests were also given the

children and it was determined that their mental ages ranged from 4 to 12,
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It should be noted that the chronological age range is far beyond
that suggested by Goodenough for use of the test, The scores of the 5
raters were intercorrelated, The resulting intercorrelations ranged from
.80 to .96, Correlations of .90 to .97 were obtained between the totals
of separate raters and mide-scores of rating,

The mid~scores of the rater and chronological age were also correlated,
The resulting coefficient was .491 I .051, A relatively kigh coefficient of
.801 ¥ ,024 was obtained between the mid-scores and the Binet mental age
while a coefficient of .651 X ,038 resulted in correlating Goodenough
IQs with Birnet 1Qs,

Williams found no sex differences on the Goodenough when considered
in relation of Elnet mental age, Williams concluded that relatively
inexperienced persons could reliably score Goodenough drawings but that
a brief period of supervision is advisable before independent rating is
undertaken, Further, it was felt that this study gave added support to
the Goodenough Test's validity and reliability,

In a series of studies carried out by Mcliugh (1943, 1945a, 1945b)
the relationship between the 1937 Stanford-Binet and Goodenough test
was examined., The subjects were 90 public school kindergarten children,
43 of which were boys and 47 were girls, All the children were initially
testdd with both tests during the 2 weeks prior to the beginning of
school., They were retested shortly after school began (mean of 30,2,
S ¥ 12,2 school day). The average age at the time of the second test
was 64 months, SD ¥ 3,97 months., The Goodenough test was given twice in
succession after the subjects had finished the Binet, This necessitated
modifying Goodenough's instructions slightly. The drawings were scored
and rescored by others to check for accuracy. The highest of the 2 test

scores were selected for final analysis,
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The relationship between the 2 tests was checked by way of
correlations, The resulting correlation between the Goodenough and Binet
MAs was ,45, PE 2 ,06, Using the Goodenough and Binet 1Qs a correlation
of .41, PE ¥ ,06 was obtained, McHugh pointed out that correlations were
probably somewhat depressed since half the subjects were given form L and
half of the subjects were given form M of the S-~B, Biserial correlations
were also computed for the class B items of the Goodenough with the
Binet IQs, It was found that only 30 of the 51 items yielded a positive
correlation, The remaining 21 were either 0 or slightly negatively
correlated, The highest correlation with the Binet was obtained by
using § items with a biserial correlation of ,30 or better, Tests for
significant differences were not made,

As part of a control group for the study of Indian children,
Havighurst, Gunther, and Pratt (1946) used white children from a small
mid-western city, Fifty-eight of the 66 subjects were 10 years old
while 8 were between 11 and 11 vears 3 months, The size of the town
was small and the 58 10 year colds represented nearly all the children
in that age group. The 66 subjects included 28 boys and 38 girls.

Among other tests, the Stanford-Binet and the Draw-A-Man were given,

The 1Qs of the 2 tests were correlated and yielded a coefficient of

.50 2 ,06. Apparently because the study was concerned mainly with Indian
children, little other information was given concerning the white group.

Birch (1949, pp. 218-224) investigated the relationship between
the Goodenough test and the 1937 Binet with borderline and mental
defectives, The life age of the subjects ranged from 10 years 6 months

to 16 years 3 months, This is somewhat beyond the age Goodenough (1826)



intended the test to go. It should be remembered, however, that Goodenough
was referring to mental age. Forty-three boys and 25 girls all having
Binet I0s of 70 or less composed the 68 subjects in this sample,

As was true of other studies, care was taken to check the scoring
of the drawings by someone other than the examiners, Using product-
moment correlations, a correlation of ,69 was found between the Binet and
Goodenough MAs, ,62 between Binet amnd Goodenough IQs, .37 between CA
and Binet MA, .38 between CA and Goodenoyph MAs, and .64 between the._Rinet
and Goodenough MAs after CA had been partialed out,

Birch (194%) noted that the mean DAM MA of 85,8 was significantly
higher (at the 5% level) than the 5-3 MA mean of 80,5, The standard
deviation of the Goodenough was also significantly (1% level) larger
than the Binet. Birch attributed the sigrnificant differences in both
factors to the truncated Binet scores, that is to the fact that no
Binet scores above 70 were included in the sample., Birch concluded
that the Goodenough test is a valid measure of mentél ability for
children ages 10 years & months to 16 years 3 months with Binet IN's
of 70 or below,

Using children from the Dixon State hospital, Johnson, éllard, and
Lahey (1950) obtained a correlation of ,48 between the Binet and
Goodenoughk, It was felt the correlation was quite high considering the
sample included feeblemindedness, epilepsy, post-encephalitis, and brain
damage, West in a study with 48 4th and 5th grade children in 1960
obtained a correlation of .45 between the Goodenough and Binet, (West
made no mention of which revision of the Binet was used so it was

assumed to be the 1937),
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In a recent study Rohrs and Haworth (1962) examined the relationship
between the Goodenough and Stanford-Binet, The subjects were 46 mental
defectives. The correlation (,28) between the I0s of the 2 tests was
nonsignificant, In discussing the nonsignificant correlation the
authors pointed out that many of the performance items of the 1937
Binet have been omitted in the 1960 revision, This might, in part,
account for their results, No significant difference was found between
the mean DAM I of 56.46 and mean S-B I0 of 56,91,

¥ith the exception of Coodenough's standardization, the studies
presented were concerned mainly with an overall relationship rather
than the degree of association for separate age groups, Presenting an
overall correlation when multiple age groups have been used has distinct
drawbacks, The ages which contribute the most and least to the relation-
ship remain unknown, For example, it is possible that in the lower age
level there is no correlation between the 2 tests, but in the upper
age levels the correlation is high, An overall correlstion will reflect
a compromise of the 2 extremes rather than the true picture, Thus the
ages which show the greatest correlation are not known and the overall
correlation is in question. Equally seriocus is the possibility of a
high correlation existing between the means at the various age levels
while within the age groups the correlation may be low., In such a case
the total correlation would be spuriously high and again not reflect the
true nature of the relationship.

A second aspect of the same problem is to determine whether the
scores rendered by the S-0 and DAM are equal, Birch (1949) found the

mean Goodenough MAs were a significant 5.3 months higher than the
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Binet's while Rohrs and Haworth (1962) found no difference in I means

in their sample, Here again there are advantages in consideripg each

age separetely. It is possible for example, that at the lower age levels
the mean Goodenough score would be significantly higher than the Binet;
in the widdle range they could be egual} sand in the upper age levels

the Coodenough would be lower, 1n such a case, a test with overall

means might find no significant differences, This thesis, in large part,
considers the problem of significant or nonsignificant correlations and
mean differences between Binet and Goodenough scores. (MA),

Stanford-Einet Vocabulary, In 1918 Terman made a searing attack

against criticism of the vocabulary mental test., The offensive was

based on research with 631 school children; with 482 adults composed

of 150 "hobos", 150G prisoners, 150 deliquents, and 32 business men;j

and 65 university students, The correlations between the vocabulary test
and Stanford-Rinet MA for the 631 children, Terman pointed out, was a
creditable ,91. Even with the 482 adults a coefficient of ,81 was
obtained, Further evidence of the validity is the constant, regular, and
glmost straight line of the vocabulary growth curves for successive
mental ages,

In discussing vocabulary in the manual for the 1937 revision, Terman
reiterated "we have found the vocabulary test to be the most valuable
single test in the scale...,It agrees to a high degree with the mental
age rating on the scale as a wholej correlations for single age groups
range from ,65 to .61 with an average of .81."

Shakow and Goldman (1938) reported a correlation of ,64 between

Binet vocabulary and education., They felt the degree of the relationship
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was due mainly to the indirect effect of mental level, A year later,
Elwood (1939) found an exceedingly high correlation (9783.0069)
between the EBinet mental age and vocabulary scores with a large number
cf Pittsburgh schoel children, Using part of the standardization data
for the 1937 revision, McNemar (1542, pp. 139-140) reported product-
moment correlations of .71, .83, .86, and .83 for ages 8, 11, 14, and
18 between vocabulary and composite MAs, There were better than 200
subjects at each age level except year 18 which had 101 subjects,

Cureton (1954) used Mclemar's data to provide mental age equivalents for
vocabulary scores., In deoing so, he acknowledged the usefulness and
validity of the vocabulary test.

Lewinski (1948}, ir a lengthy review of the literature on vocabulary
and mental tests, pointed cut the acceptance of vocabulary tests in
general and the Binet vockbulary in particular, Tests such as the
Columbia Vocabulary Test, kide Range Vocahulary Test, Knauber Art
Vocabulary Test, and the Michigan Vocatulary Profile Test all peoint to
the widespread use and acceptance of vocabulary tests, Tests of
deterioration such as the Shipley-liartford Retreat Scale, kabcock and the
Hunt-Minnesota Test for Organic Brain Damage, assume vocabulary to be a
measure of intellect.

Levinson (1958) attempted to find the relationship tetween the
Binet MA and Binet vocabulary with foreign and native born American
subjects, With age groups of 4 to 5-11, 6 to 7-11, and & to 9-11,
he obtained correlations of ,64,.44, amd .61 for the foreign group, and
.62, .70, and ,70 for the native born group, He felt that the
vocabulary over-estimated the A of native born children and under-

estimated the MA of foreign children, Nevertheless, the high
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correlations indicate the test still provides a good index of intelligence.
Evidence from the literature is so conclusive there can be little
doubt that s strong relationship exists between the Binet and the Binet

vocabulary, Many feel the relationship is so high that the vocabulary
alone provides a good rough measure of intelligence, Thus the
Goodenough test and the Binet vocabulary are both proported to correlate
well with the total Stanford-Binet. Do they (Goodenough test

and S-B vocabulary) correlate well with each other? This question

and the relationship between the S-B vocabulary and the total Binet
became the basis for the second problem of this thesis,

Stanford-Binet Scatter., Scatter has long been of interest to

psychologists, binet and Simon (1916) thought it was a characteristic
of the defective child. In 1937 Harris and Shakow (1937, pp. 134-150)
reviewed the literature on the significance of scatter, A mmber of
contradictions were found, For example, 5 studies reported feeble-
minded subjects scatter more than normals while 4 studies indicated
that this was not true, Two studies reported greater scatter among
neurotic children, and 1 study indicated that this was not the case, In
3 studies children of superior intelligence scattered more than the
average and in 2 studies they did not. These and a number of other
studies of S-B scatter lead Harris and Shakow to conclude!

1. Feebleminded, deliquent and neurotic children scatter little,

if more, than normal children, so far as numerical measures of

scatter are concerned,

2. Scatter is probably a little greater in bright than the average
children, but not sufficiently so to be of diagnostic value,

3. Results vary somewhat with the test used and with the measure
of scatter used,
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4, At least some measures of scatter are systematically related
to mental age. The results of studies which do not control this
relationship allow only ap ambiguous interpretation,

5. The relative merits of the various measures of scatter have
not yet been satisfactorily determined.

6. In order to draw correct inferences about the clinical importance

of numerical scatter in test results from adults, normal adults

rather than children must be used as a standard for comparison,

No such study has yet been reported, (Harris § Shakow, 1937, p. 148),
The following year the same writers (Harris § Shakow, 1938, pp. 100-111)
checked 154 schizephrenic patients, 133 normal adults, and 1338 delinguent
adults with 4 scatter measures, The test was administered in the conven-
tional manner except for some minor changes to make the test more suitable
for adults, The results were negative, only mental age was found to be
related to the amount of scatter.

After a brief review of the literature iWunt and Cofer (1944, pp. 548-550)
concluded,..."the scatter approach appears now to be a blind alley,”

A year later, in 1945, Mayman (pp. 548~551) concluded his review
of literature by stating...."numerical measures of scatter on the
Stanford-Binet have proved to be virtually useless as aides in clinical
diagnosis; nevertheless, the clinical impression that the extent of
scatter on the Stanford-Binet may be indicative of maladjustment persisted.”

Two more recent opinions were expressed by Cronbach (1960, p. 186)
and Freeman (1962, p. 326). The former feels that "after many studies
of scatter, investigators now agree that it has no value as a score', and
no diagnostic worth, The latter qualified his opinion by stating that
"in view of inconsistent data, we must conclude that nwserical measures
of general scatter on the Stanford-Einet scales are, at present, of

%1

limited use as clinical aides, so far as most individual cases are concerned,
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The evidence against scatter being a meaningful diagnostic aide
is overwhelming. In light of this, the belief that scatter is due to
differing patterns of abilities is much more acceptable (See earliex
comments of Terman and Merrill in section on scatter), Assuming this,
scatter would be due,in part, to individuals excelling on verbal and not
performance items or the reverse, Since the Einet tends to be primarily
a8 verbal test and the Goodenough a perfomance test, it would appear that
the difference in scores on the tests would be related to scatter, that
is, the greater the unevenness in verbal and performance abilities in
the individusl, the greaier will be his scatter and the greater will
be the difference between his Goodenough and Binet scores, The investi-

gation of this relationship became the third problem of this thesis,
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CHAPTER 111
SUBJECTS, MATERIALS, AMD STATISTICAL METHODS

The files of the Child Study Service of the University of Omaha
provided the source from which the data for this investigation was
abstracted, The files contaired the records of all children having
had intellectual evaluations in a ¢ 1/2 month period. The children came
from the Omaha Public Schools as referrals in need of special programming.
They were often suspected by their teachers and principals of being
slow learners (as:evidenced by low grades, for example} or not working
up to their capacity., The evaluations were not limited to, but always
included, the administration of the 1560 Stanford-Binet, Primarily for
resecarch purposes the Coodenough DAM test was alse contained in the test
battery.

Only those children 5 through 12 years, who were tested between
October 1, 1961 and July 15, 1862, and whose I} scores were below 35
on either the Binet or Goodenough were selected as subjects., Of those
vho met these requirements, 11 were not included for the following
reasonst 5 did not have Goodenough records, 2 drew heads rather than
complete figures, 1 produced the figure of a woman, 1 became ill during
testing, 1 was uncooperative during testing, amd 1 did not achieve a
basal, It was later decided that only Class B (recognizable) Goodenough
drawings should be considered, thus eliminating 15 subjects with Class
A drawings., The final sample included 226 boys and 119 girls for a
total of 345 subjects (See Table I}, For the distribution of 5-E and
BAM 1Q scores see the appendix.

The actual testing of the children was done by 4 psychometrists
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under the supervision of Dr, D, T, Pedrini, the director of the Child
Study Service, The 4 examiners were studying for Master's degrees in
psycholégy and had undergraduate majors in psychology. All were enrolled
in 3 graduate course in individual mental testing, and, prior to
October 1, all had undergone an intensive ¢ week training period in the
administration and scoring of the 150 Stanford-Binet, They vere alsc
given instruction in the administration and scoring of the Goodenough
Intelligence test.

The procedure involved in testing a child feollowed a relatively
stable pattern, The referred child was usually brought to the Child
Study Service by his parent(s). He or she was introduced to the examiner
who made every effort to put the child at ease, and, in general, establish
rapport. VWhen sufficient rapport was reached, the testing was begun,

The Goodenough was usually given first, with the Binet following
immediately after, Wkith one exception both tests were administered’
according to the specific instructions of their respective authors,

The lone exception was the use of 8 1/2 x 11 yellow paper instead of the
test blank suggested by Goodencugh,

Tests, The 1960 Stanford-Binet and Goodenough Intelligence tests
are too well known to warrant more than a cursory description, The
Finet test covers the range from age Il through 3 Superior Adult levels,
Halfeyear intervals are found at ages II through V, yearly intervals
from V to XIV with the remaining levels designated as Average Adult and
Superier Adult I, II, and III, There are a total of 142 subtests in the
Binet, 6 plus an alternate at each level except the Average Adult which

contains 8 plus an alternate,



The subetests at the lower age level frequently require eye-hand
coordination and the identification of common objects and minimize the
need for a great deal of verbal response, [xamples are wanipulating a
3~hole form board, identifying parts of the body on & paper doll,
building a 4 block tower, requiring the child to point to a cup when
the examiner says, "Show me what we drink out of," and the drawing of
a vertical line,

In the middle range of the scale, a wide variety of subtests are
found, They include such areas as comprehension, memory, recall, and
spatial orientation, Tn the upper levels of the Binet, the subtests
are almost entirely verbal as opposed to non-verbal, Vecabulary,
abstract reasoning, and concept formation account, in a large part,
for the type of abilities tapped in the Superior Adult levels,

The new Binet, like its predecessor, is an age scale; that is,

the subtests are grouped and arranged in terms of various age levels,

Each subtest passed earns credits towards the mental age score. Between

Binet ages II and V, the subject is credited 1 moenth for each subtest
passed; from years VI through XIV he is credited 2 wmonths for each
subtest success, Up through age XIV, a maximum of 12 months can be
earned at each year level, At age AA (Average Adult) a maximum of

16 credits can be earned., Superior Adult levels I, II, and IIl are
credited with a maximum of 24, 30, and 36 months respectively, The
MA score is computed simply by totalling the months credited at each
year, With the subjects MA and CA, his IQ can be found by referring
to Pinneau's Revised I tables in the back of the  manual, The tables

provide decviation I7)'s with a theoretical mean of 100 and a standard
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deviation of 16, This means the IQs are, in effect, standard scores
and therefore comparable at all ages., The use of deviation IQs is perhaps
the most important single innovation of the 1960 Stanford-Binet compared
to the 1916 and 1937 S-b.

The Goodenough, a point scale, is a relatively simple test contrasted
with the Binet. A blank sheet of paper and a pencil is all the equipment
required., The subject is asked to draw a picture of & man, the very
best picture he can, The drawing is then scored on the basis of passing
or failing each of the 51 items of the test, In essence, the items
represent different details or aspects of the drawing. For example,

a point is given for the presence of a head; in the same mamner, points
are given for showing a neck, eyes, hair, clothing, fingers, mouth and
legs, Points are also given for adequate body preportions, and for
varying degrees of motor coordination depicted in the drawing,

Mental age is determined by totalling the scores and referring to
the table of MA equivalents provided by Goodenough, Begimnming at MA
3 years 3 months, each score is equivalent tc 3 months, Thus a score
of 4 is converted to 4 years U months, a score of 5 to 4 years 3 months,

& to 4 years 6 monthe, and up to the MA level of 13 years 0 months,
No mental age equivalents are given beyond 13, Intelligence
quotients are obtained by dividing the MA by chrenological age and
multiplying by 100,

Theoretically the mean 19 is supposed to be 100, The standard
deviations, however, are not equal at all levels so Il's are not
comparable at all ages,

Statistical Procedures, The statistical procedures employed are,
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guite naturally, directly related to the questions raised, In this
section major statistical techniques and the questions it was hoped
they would answer will be discussed.

What was the relationship of the Goodenough to the Binet? The inquiry

was not merely to determine whether a relationship existed but to ascer-
tain the degree with which it occurred, Further, this information was
desired for separate age levels as well as the sample as a whole,
Lastly, information was desired relative to the possible effect of the
correlation of the means of the age groups, (See Chapter II for the ade
vantages of considering separate age levels and the possible effect of
correlation of means,)

The statistical technique which would encompass the above problems
was the Analysis of Covariance for simple factor experiments as described
by wWiner (1962, pp. 578-594), Minor changes in computation were
necessary due to the unequal cell frequencies in the sample, Winer
(1962, p. 554) provided the necessary computational formulae for the
transformations, and a mmber of checks for the assumptions underlying
the Analysis of Covariance, It was thus feasible to decide whether
regression coefficients within each treatment class were homogeneous,
whether regression coefficients within equalled regression coefficients
between classes, whether the between class regression was linear, and
whether the sample had overall linear regression, Intrinsic in the
testing of regression effect is the formulation of regression equations,
Consequently the prediction of the most likely score on one test from
knowledge of a score on the other was made possible, The main importance

of the Analysis of Covariance however, was to yield within class, pooled



within class, between class, and overall correlations between the
covariate and the criterion, That is to say, the primary purpose of
the analysis was to give correlations within each age group, an average
correlation of the age groups, a correlation between ige groups or
means of the age groups, and an overall correlation between the MA
scores of the Goodenough and Binet,

Were there significant differences between the WA's of the
Goodenough and the MAs of the Binet? The answers sought for this
questiorn anpeared to fall in the realm of the Analysis of Variance (ANOV),
The data lent itself to a two-factor experiment with repeated measures
on one fsctor (Winer, 1962, pp. 298-312)., The general case is repre~
sented schematically below (Winer, 1%62, p. 302).
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The repeated measurements are made on factor E, In this study

there were only two levels of factor B, hl symbolizing the Binet test

and b2 the Goodenough test scores, In like mamner, factor A represented

the age levels, i.,e,, 2, beirg the 5 year olds, a, the 6 year olds, up to

1
ag the 12 year olds. The subjects are nested under the various levels
of factor A, The symbol Gi refers to a group of n; subjects of level ay

of factor A, Tt will be noted that the group of subjects from any level
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of factor A is observed under all levels of factor B, The design assumes
an equal n at each level of factor A, To adapt the data (with n not
equal) to the design, major computational transmutations were required
but the general form remained the same, Since the unequal group size
did not appear to represent "different strata within the specific
population" (Winer, 1962, p. 374), the unweighted-means solutions were
considered appropriate,

The use of the ANOV enabled the testing (F test) of overall
significance of differences between the 2 levels of factor B on the
Binet and Goodenough. Non-chance variations among the means led to
further testing with the pairs of means at each level of factor A or
age groups, An F test was aiso used to determiﬁe whether meansg at the
age levels varied more than that expected by chance, It was assumed
they would since mental age generally increases with chronological age,
Because the F was significant, it meant individual t tests were in
order., Tests were made for interaction, that is, for the joint effects
of factor A and B acting together, or, more simply, whether significant
differences between the Binet and Goodenough were related to the age
levels,

In the foregoing ANOV discussion, the subjects had been grouped
by chronological age, To cast further light on the subject, the subjects
were regrouped by Binet mental age, completely disregarding CA,

All children with a Binet MA of 5 years to 5 years 11 months formed
one level, those from 6 to 6 years 11 months formed another and 30 on,
All cases of MA 12 years and above were considered as one group as the

n became small. Each year level was examined for significant differences
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between the Binet and Goodenough MA scores, A two-tailed t test for
correlated observations was used (Winer, 1962, pp. 39-43),

The relationship of Binet vocabulary to the total Binet and the
vocabulary to the Goodenough was checked with the Pearson Product
Moment Correlation, The r between the vocabulary and the total ERinet
MA score was in small part, spuriously higher because the vocabulary
is part of the total score, Mchemar (1942, ». 140) however, has pointed
out that the degree of spuriousness is not grest since the vocabulary
subtest contributes less than 5 percent of the total score,

First order partial correlation technique was used to investigate
the relationship beiweén test scatter on the Stanford-Rinet and the
difference in MA scores made on the Binet and Goodenough tests, From
a scatter diagram, it was cbserved that the difference in the Pinet and
Goodenough scores tended to increase with chronological age, Therefore,
in correlating scatter and the difference, it became essential to hold
age constant by partialling it out, The formula used may be found in
either McNemar (1962, p., 166) or Guilford (1956, p. 316},

The statistical procedures thus far discussed are directly related
to questions this study attempted to answer, One test was carried out
however, which was not related to any of the original hypotheses, The
sole purpose in making the test was simply to gain a clearer picture
of the sample, To learn whether the children at each age level were
of egual brightness, the Einet 10 scores were examired by a single-
factor ANOV for unequal sizes (¥iner, 1962, pp. 96-104). This was
followed by the Newman-Keuls test for differences between all ordered

pairs of means, In the ANOV the & age groups were considered treatments,
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The means were the mean Binet IC scores of each of the 8 age groups,
In this section enly the more complex statistical operations have
been touched upon, It was felt there was no need to discuss the
descriptive statistics such as mean, median, and standard deviation,
The formulas used for those statistics were the standard opes found in
most statistic textbooks, Also omitted were discussions of minor

questions such as percent passing the Binet vocabulary at various

ages.
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CHAPTER IV
RESULTS AND DISCUSSION
The results given in this chapter will follow the same order as
the statistical procedures presented in the previous chapter. The results
are discussed as they are given., A unified discussion of the results
a5 a whole has been reserved for Chapter V,

Correlations, The Pearson correlations (r) between the EBinet

and Goodenough MAs are given in Table II, Of the 8 age groups only

1 r was significant, It was particularly interesting to note that

Table II

Correlation Between 1960 Stanford-Binet Mental Age and Goodenough Draw-
A-Man Mental Age

Ages 5 6 7 8 9 10 11 12
N 24 59 47 40 43 57 38 37
J169 131,182 J300 -,.131  ,310% . 205 028

*significaﬁt at the .05 level

between the 2 highest correlations, at ages § and 10, a negative r was
found at age 9,

McNemar (1962, pp. 119-135) suggested 5 methods of interpreting r.
One is that r is "associated with the rate at which one variable changes
with another," Viewed in this marner, the low and nonsignificant
correlations in Table II led to the conclusion that the rate at which
the Goodenough changes has little to do with the rate of change in the
Binet, Regardless of what interpretation is placed upon r, the degree
of relationship in this case remains low,

The pooled within-class correlation was ,140, Basically this is an



average r of the 8 separate age groups. Contrasted with the almost
negligible degree of association indicated by an r of ,140 is the
overall r of ,623 significant at well Leyond the ,01 level, The 2
correlations, one of moderate size and one low, would appear to be a
contradiction, Actually the overall correlation is strongly influenced
by the between class r or correlation of the means, which in this case
was .978. Consider for a moment the 8 ages plotted on a scatter diagram,
The tally marks for each age taken separately appear almost randomly
placed on the scattergram with the exception that the 5 year olds tend
to fall at the lower left of the diagram, the § year olds more toward
the middle and the 12 year olds nearer the upper right hand margin,
The 8 separate age groups viewed together or taken as a whole appear to
resemble a normal but somewhat fan shaped scatter plot., The overall
r is affected by a variable other than the relation of the covariate to
criterion, One method of controlling this is to hold the uncontrolled
variable constant via the partial correlation., Another method to make
the groups comparable is by the use of the Analysis of Covariance,
The latter method was used to make each group comparable with respect
to CA, resulting in a pooled within r of ,140, It is this pooled
withineclass r, not the spuriously high overall r, which best suggests
the degree of relationship between the MAs of the Binet and Goodenough
tests,

In the preceding paragraph it was assumed there was a difference
between the tyeatment means, Tables III and IV leave little doubt

that this was true,
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Table III
Analysis of Variance Summary Table
SmTme— = .
Source o df M8 v F
CA level 7 9,990,294 46,560
Error 337 214,567
Total 344

The critical vValue.ls F.ggl/,3357) 4.04

A critical value of F.q4(7,337) 2.64 indicates statistically
significant differences in the treatment means, FPhrased another way,

there vwere significant differences between the § age levels,

Table IV

Analysis of Covariance Summary Table

M

Source _ - Gf MS F

CA level 7 2,309,926 10,949
Error 336 210,860

Total 343

The CTritical value 35 Fegol7s330) 2.04

After an adjustment was made for the linear trend in the relationship
between the criterion and covariate, the differences of course remained
significant F.gy(7,336) 2.64,

F ratios were used in testing the assumptions underlying the
Analysis of Covariance., One of the fundamental assumptions is that the
regression coefficients within each of the treatment classes are
homogeneous, The hypothesis that they were equal was accepted when the
F of .953 was compared with the critical value of F,.q¢(7,329) 2,64,

The assumption that the between class regression was linear was also



accepted, F,. . 2,385 and F,qq(6,336) 2,80, The assumption that the
regression coefficient withineclass equalled the regression between-
class was not met, Fg;. 62,330 and F,gq(1,336) 6,63, Also not met was
the assumption of linearity of the overall regression, F of 5,946
compared with a critical value of F.99(14,329) 2.14,

The fact that the last 2 assumptions were not satisfied does not
necessarily negate the value of the Analysis of Covariance, The lack
of overall linearity however, does suggest the overall r was not
asecurate, To correct for the possible effect of curvilinearity corre-
lation ratioisr were computed, The resulting etas for Y on X (Goodenough
on Binet) and X on Y were ,7012 and .8258 respectively. Unfortunately
the usefulness of the correlation ratios was extremely limited as they
are also influenced by the r between the means, They did, however, prove
curvilinearity, F,pg of 11.45 and Foge(6,337) 2.0,

Regressions, The overall regression equation was undoubtedly alse
affected by the lack of overall linearity., The regression ceefficient
was ,4811 for predicting the Goodenough (Y) from the Binet (X) and
+8063 for predicting the Binet from the Goodenough., The regression
equation for the prediction of the Goodenough (Y) from the Binet (X)
is Y"=,4811X + 35,9272, for predicting X from Y is X"=,8063Y + 21,8778,

Since the withipn-class regression coefficients have been demon-
strated to be homogeneous, it is possible to obtain a single pooled
estimate for the pooled within~class regression. The pooled within-class
regression coefficient was ,1368 for predicting the Goodenough from the
Binet and .1437 for predicting the reverse, The value of the regression

equation is in predicting one variable with knowledge of another, The
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efficiency of such forecasting lies in the degree of relation which
exists betwecen the I variables, In this case the correlation is almost
negligible and therefore accurate prediction is highly urlikely. For
this reason, no regression equations will be given for the separate age
groups. Moreover, it is felt that the equations could give a false
sense of knowledge regarding the prediction of the Binet from the
Goodenough,

Mean Differences, It is conceivable that the Einet MAs and

Goodenough MAs could be highly correlated and still yield MA scores
which are significantly different, It has already been shown that the
tests are not highly correlated but the guestion of significant
differences remains,

Table V shows that there are significant differences between levels
of factor A (CA levels). This should be no surprise since it would be
expected that the mental age of the 5 year olds would be much lower
than the MA of, say, 12 year olds, Compering the F ratio of 131,15
with the critical value of F.g5(7,337) 2,01, indicated the differences
were considerable, This information has already heen given in discussing

the results of the Analysis of Covariance.

Table V

Analysis of Variance Summary Table

Source , df MS F
Between subjects
A 7 32,866,406 131,1513
Subj . w. groups 337 250,599
Within subjects
B 1 6,539,796 34,6220
AB 7 1,497,358 7.5271
X subjects

W, groups 337 188,851




Normally a significant F as that ohtained on CA levels, would
call for individual comparison with all possible means. In this case
it was not necessary, for it could be assumed that a significant
difference between ages 5 and ¢ would also mean that differences existed
between 5 and 7, 8, 9, etc,, so long &s a significant difference was
found between ages 6 and 7, 8, 9, etc, Stated another way, since the
MA increases with CA, significant difference between 5 and 6 would
automatically indicate a significant difference between 5 and 7, 5 and
8, 5 and § and so on, Therefore tests between each age and the age
level next to it were made, The F tests shown in Table VI point out

significant differences at each age.
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Table VI
F Tests for Significant Differences Between Age Levels
S — e e s b 1&:&::::3:::&& s
Ages 566 687 768 8&9Y 9§10 10§11 11§12
F ratiosl2,568 6,811 25.732 14,677 11,518 7.544 2,258

THE EFTTICAT VEIUS G5 F eget7s377) 2. 0T

khile it was expected that significant differences would occur
between age levels, it was not necessarily anticipated that differences
would occur between the Binet and Goodenough (levels of factor B).
Comparing the ANOV F ratio of 34,622 with the critical value of F.gg(1,7)
3.84 leaves little doubt that differences exist. To check this, a
separate F test was made for individual comparisons of factor B, The
resulting F ratio was 34,684 and the eritical value was Fug5(1,337) 3.84.
The slight difference in F values was probably due to a rounding error.
Thus the investigator was forced to conclude that the means of the

Binet and Goodenough for the overall sample were decidedly significantly
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different, Are they significantly different at all age levels?

The F ratio for AB interaction suggests the differences are related
to age levels (levels of factor A), That is, when the F ratio of 7,927
was compared with the critical value of F,gc(7,337) 2,01, it was apparent
the difference in factor B (the Binet and Goodenough) was not solely
an attribute of factor b but varied at the separate levels of factor A
(age levels), It was thus necessary to test cach separate age level
for a significant difference between the Binet and Goodenough, Two-
tailed t tests for the difference between 2 means with correlated
observations were run, Table VII reveals significant differences at

ages ¢, Y, 16, 11, and 12, No differences were found at ages 5, 7, and 8,

Table VII

t Tests for Significant Differences Between the Binet and Goodenough at
Separate Chronclogical Age Levels

Ages 5 6 7 8 9 10 11 12

tobs ,963  -2,961  .95% 1,706 3,115 4,357 3.089  4.778
tigrey  2:07 2,01 2,02 2,02 2,02  2.00 2,04 2.04

df 23 58 46 39 42 56 37 36

To examine this problem further, the subjects were regrouped by
Binet mental age levels, The results furnished in Table V1II, disclose
significant differences at all Einet mental ages but years ¢ and 7, The

regrouping has produced markedly similar results., In general, equal

Table VIII

t Tests for Significant Differences between the Binet and Goodenough at
Separate EBinet Mental Age Levels

Ages below 5 5 6 7 g 9 10 11 12 plus
tops  2e451 2,693  ,375 813 3,855 6,715 9,881 14,063 14,632
tigyoe 2402 2,00 2,02 2,01 2,07 2,31 2,09 2.14 2.31
df 42 74 40 52 43 44 16 14 8




means are limited to the lower ages regardless of grouping while
significant differences tend to be found in the upper half of the age
levels,

Correlations with Binet Vocabulary, In Table IX information and

correlations (Pearson) relative to the Binet vocabulary is given., The
vocabulary scores are raw scores., The r between the Binet and Goodenough
I are also included,

All of the correlations between the S5-B vocabulary and S-B MA
or IQ were significant beyond the ,01 level; none of the correlations
between the 8-B vocabulary and Goodenough MA or I (for separate ages)
reached significance at that level, The correlations between vocabu-
lary and Binet MA fell approximately in the range Terman found for the
1937 revision, They are alsoc in close agreement with the other studies
reported in the review of the literature, The total r between vocabulary
and Binet MA is slightly higher than the individual correlations and
probably reflects the influence of the correlations between the means,
The total r between the vocabulary and Binet IQ, on the other hand, is
slightly lower than most of the separate age correlations, This is
nrobably due, in part, to the vocabulary score increasing with age while
the I score remained nearly constant., Thus the vocabulary score would
correlate moderately high with IQ at any one age but less well with the
overall sample,

The correlations between the Goodenocugh MA.and vocabulary are so
low, it can reasonably be concluded that no sigrificant relationship
exists between them as far as this sample was concerned. The moderately

high total r is likely to be revealing the r between means rather than
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Table IX

Binet Vocabulary Means, Standard Deviations, apd Correlations with Dinet and Goodenough MAs aad IQs

Ages

N

Heans

Sb

r with Binet MA
T with Binet 10
r with Good, MA
r with Good, IO

5

24
2,625
2.324
746
«735
.024
-.082

6

58

4,050

2,204
623
.m&a
015

- .040C

a7
5.276
2,130
«725
.wwh
.189
119

40
\N.Nww
2,280

692
678
268
221

Ej

43
9.093
2.310
802
.791
-.095
~.141

1¢

57
9,771
3.3606
.783
.783
279
258

11

33
$.736
1,665
653
674
.238
«258

12

37
12,270
3.235
861
858
-.144
!oWNW

Total
345
7.573
3.862
.889
578
+554
-,228




the relationship of the two variables.

Correlation of Stanford-Binet Scatter. The correlation of 5-B

scatter and chronological aye was .59, The r was significant well be-
yond the .01 level, Assuming that children's abilities differentiate
with increasing CA and assuming that scatter represents differésg abili-
ties, the magnitude of the above r would not be unusual, Following

this logic and assuming the difference in Binet and Goodenough MA scores
represents differing ab:ilities, the obtained r of ,35 between the
difference in individusl 5-B and DAM MA scores and CA would alsc not

be unusual, Scatter and the difference were correlated and yielded an
r of .34, Both the .35 and .34 correlations were significant at the ,01
level, Part of the latter correlation could urdoubtedly be attributed
to CA, Partialling out CA gave an r between scatter and the difference
in Binet and Goodenougl MA scores of .23, While the r is low, it is
significant beyond the ,01 level,

The practical value of an r of ,23 even when statistically sig-
nificant is almost nil, kowever, from a theorctical point of view, the
correlation has established beyond a reasonabl: doubt, the existence of
a relationship between scatter and the difference in MA scores. From
this relationship, we may speculate that binet scatter is in part due
to differences in verbsl and performance abilities or more generally to
unevenness of abilities.

Mean Binet IQ Differences, The means of the Binet I0's for the 8

age groups were examined for significant differences. The results of
the ANOV are presented in Table X, The F ratic of 2,95 compared with

the critical value of F.gg(7,337) 2,01 suggests significant differences,
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TABLLE X

ANOV of Binet IN's for the CA Groups

Source af ME F

CA Levels K 428,3432 2.4543
frror 337 144 ,98%51

Total 344

The critical value 1s F.., (7,337) 2.01

An examination of all pairs of ordered means revedled significant differ-
ences between CA's 10 and 7 and between $ and 7, These results are
given in Table XI., The reasons for these differences in the sample

are not known., FPerhaps it is because the slow learners are notrecog-
nized until they are almost through the 1lst grade, Perhaps the &

year olds are high on the ordered weans because they were tested for
early admittance to school. Such explanations, of course, are sheer
conjecture,

toys vs, Girls in Sample, The Binet and Gooderough MA scores for

boys and girls are given in Tahle XTI, Two-tailed t tests were again

TABLE XTI

Means and Standard Deviations of S-p and DAM MA Scores for Poys § Girls

I Eihet Goodenough
Mean i HMean Sh
Eoys 226 52.853 26,034 83,247 19,007
Girls 119 7%.478 22,545 80,731 20,777

used to investigate significant differences between the means (winer,
1962, pp. 30-43), VFhen the mean binet score made by boys was cowmpared

with the mean Binet score wade by pgirls, a significant difference was
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found, tohs of 4,889 and a critical value of t.975(279) 1,87, Making
the same comparison with the Goodenough test, no significant difference

between the boys and girls was found, t of 1,083 and t.975{225)31.97.

obs
A tobs of 8,386 and a c¢ritical value of t.975(225):1.97 was found when
the mean scores made by the toys on the RBinet and Geodenough were com-
pared, This of course, indicated a significant difference. liowever,
the means made by the pirls on both tests did not show a significant
difference, t ;. of .793 and t.g,-(118)%1.98,

It has been pointed out that Binet and Goodenough MA means were

equal at age 5, 7, and 8, i,e., at the lower-age levels, Fkhether girls

{they were younger than the boys) caused the equal means at the lower

ages or whether the lower ages produced equal means in girls is debatable.

Further research with this problem could lead to some interesting and

worthwhile results,
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CHAPTER V
SUMMARY ARD CONCLUSIONS

The primary purpose of the study was to investigate the relation-
ship between the Goodenough Intelligence Test and the 1560 Stanford-
Binet with mentally subaverage children, A secondary problem was to
examine the relationship between the Binet vocabulary subtest and the
total Binet and Goodenough tests, Further, the difference between
individual Binet and Goodenough MA scores and scatter on the Binet was
studied, The subjects were 345 mentally subaverage (IN's of below 85
on either the Binet or Goodenough) children years 5 through 12 tested
at the University of Omaha Child Study Service,

Previous research with the Stanford-REinet and Goodenough was
mainly in the form of obtaining an overall correlation between the
two tests, The reported correlations were gencrally of moderate size,
between ,40 and ,70 with a few in the ,30s, However, in the sole study
(Rohrs § Haworth, 1962) using the 1960 Binet the r was low and non-
significant,

Only 2 investigations reported tests of mean differences, Birch
(1949) found a difference, significant at the .05 level, between the
Binet and Goodenough MA means. An apparent contradictory finding was
made by Rohrs § haworth (1962) who reported no significant difference
between the Binet and Goodenocugh 10 means,

In the present investigation, Analysis of Variance, Analysis of
Covariance, t tests, partial correlations and correlations were the
major statistical techniques used., Derived from the Analysis of

Covariance was poecled within-class r of ,140 between the Binet and
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Goodenough MAs, Although extremely low, the r was significant at the ,01
level with a sample size of 345, It was quite evident the size of this
correlation was not in line with prior research., Gtowever, the correlation
is not unlike the r yielded in the 1960 Binet study by Rohrs and Haworth
(1962), They suggested the omitting of many performance items found
in the 1937 revision and not in the 1960 revision might account for the
low correlation., There are other possible explanations to reconcile
this study's correlation with past research, Already mentioned is the
danger of obtaining a spuriously high overall correlation due to the
correlation of means, Many of the studies reported in the review of the
literature used multiple age groups and reported only an overall cor-
relation, Perhaps the correlations were spuriously high due to the
between mean r. Another feasible explanation lay in changes in drawings
made by children in 192€¢ as compared with the present, In the 37 years
which have elapsed since Goodenough: standardized and published her test,.
the authors of the Stanford-Rinet have felt it necessary to revise the
S« test twice. Perhaps if the Goodenough scoring criteria were re-
standardized, the correlations between it and the Binet would be higher,

The fact remained, the r obtained in this study with this sample is
almost negligible. Interpreting r as either "the rate at which one
variable changes with another" or "how accurately we can predict by a
regression equation" (Mclemar, 1962, p. 134) led to the conclusion
that changes in the Binet were not reilected by similiar changes in the
Goodenough and that prediction was unpractical and unwarranted. As-
suning the Binet could be considered a criterion of intelligence, the
fact that it couldn't be predicted places the Drawing test in an awk-

ward position,
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An F test fraom the ANOV determined the existence of an overall
significant difference between the Binet and Goodenough MAs, A
significant interaction F led to the conclusion that the differences
did not exist throughout the entire age range. The individual age
groups were checked and significant differences were found at chrono-
logical ages 6, 9, 10, 11, and 12 while neo differences were observed at
ages 5, 7, and 8,

Attempts to account for these results on the basis of previous
research is complicated by many earlier researchers not having made
tests of mean differences. Johnson et al,, (1950) typified the
character of the research when, in referring to the Binet and
Goodenough I7? means, he stated they 'were numerically close to each
other.,'" In her original publication, Goodenough (1926) made the means
of the Binet and Goodenough conspicuous by their absence, which, ipso
facto, implied they may not have been equal, The results of 2 studies
(Birch, 1949: Rohrs § Hawortb, 1962) made tests of mean differences
apparently contradict each other, Had they tested for interaction,
they may have obtained results similar to this study.

If the Binet is an adequate c¢riterion of intelligence for children,
then the low correlations and significant differences between it and the
Goodenough would place the latter in a seemingly untenable position as a
children's intelligence test, Unfortunately the matter is not that
simple, Intelligence is a complex concept and it would be flagrantly
presumptuous to assume the Stanford-Binet has embodied all its many

facets and ramifications, Yet, the Binet has demonstrated a remarkable



ability to sample many of the important aspects of what is generally
considered intelligence, W¥With this in mind, it was concluded that the
Goodenough Drawing Test could, in no way be considered adequate as an
individual test of intelligence, Further, the advisability of using
the Goodenough as a group intelligence test is questionable and for
children beyond age 8 years it is not recommended, The questicnable

use of the DAM as a group test is based on MA and not I}, How well the

DAM compares with other group tests was not considered in this investiga-

tion, These conclusions are, of course, limited to children similiar
in characteristics to those found in this sample,

Previous research with the Binet vocabulary and the total Binet
MA indicated a high degree of relationship. The vast majority of
product moment correlation coefficients fell in the .60 to .90 range,
The coefficients yielded in this investigation ranged from .62 to ,86
with a median r of ,74 for the & age groups. These correlations are
quite in accord with previous findings and suggest that the vocabulary
subtest would make & satisfactory estimate of the kind of intelligence
measured by the 1960 Binet., All the correlation coefficients cited,
however, were probably somewhat inflated since the vocabulary subtest
contributes to the total Binet score and no correction was applied.

HNo studies were found which attempted to correlate the [Linet
vocabulary with Goodenough mental age. The results of the attempt
made here showed none of the correlations attained significance at the
.01 level, Further discussion is therefore not offered.

Mothing in the literature was found regarding the relationship of

Binet scatter to the difference in binet and Goodenough MA scores,
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Endeavors to attach diagnostic significance to scatter were inconclusive,
Terman postulated that scatter was a function of uneven manifestations
of intelligence in individuals, Perhaps the difference in Binet and
Goodenough MA scores was also a function of uneven manifestations of
abilities (primarily verbal and performance) in individuals, If so,
scatter and the difference would show some degree of relationship or
association., To test this, the 2 variables were correlated, After
partialling the effect of chronological age, an r of .23 was obtained,
The correlation was significant beyond the .01 level, Although low,

the r did give evidence of a definite relationship between scatter and
differences in Binet and Goodenough MA scores, Indirectly this may seem
as lending support to Terman's belief that scatter is due to differing

patterns of ability,
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Appendix



Distribution of Binet and Goeden@ugh 1Qs

Iq Binet Goodenough
145 - 149 1
125 - 129 2
120 - 124 3
115 - 119 2 S
110 - 114 2 3
105 ~ 109 10 8
100 - 104 10 9

95 - 99 23 ' 8
90 -~ 94 27 17
85 - 89 33 25
80 -~ 84 64 59
7% - 79 66 58
70 - 74 50 5G
65 - 69 25 38
60 - 64 21 24
55 - 59 9 18
50 « 54 2 13
45 « 48 1 3
40 -~ 44 1
35 - 39

The differences between S5~B and DAM IQ scores ranged from 0 to 73,
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