











ABSTRACT

AN ASSESSMENT OF THE USEFULNESS OF THE WARTEGG
DRAWING COMPLETION TEST AS A MEASUREMENT OF
INTELLIGENCE AMONG CHILDREN

by Kenneth B. Matheny

The Problem &

Thls study was concerned wlith an assessment of the

Ml Lastie LY

usefulness of the Wartegg Drawing Completion Test as a

test of intelligence and a predictor of academlc achieve-

;
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ment among young, school-aged children. The drawlngs of
children sampled in the study were scored using two scoring
systems 1n order to determine the valldity of each.

Comparisons were made between the performance of the
children on this test and thelr intelligence test scores
obtalned on the Primary Mental Abilitiles test, thelr grade
point averages, and their Stanford Achlevement Test scores
in arithmetic and reading. The relationship of sex, age,
and soclo-economic status to one's performance upon the
test was also 1investigated.

It was hypothesized that:

Hypothesis 1: A significant correlation would be

found between the Wartegg Drawing Corpletion Test scored for
intelligence and the S.R.A. Primary Mental Abilitles Test.

Hypothesls 2: A significant correlation would be

found between the Wartegg Drawing Completion Test scored

for intelligence and the arithmetic scores obtalned on the

Stanford Achievement Test.
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Hypothesls 3: A slgnificant correlation would be

found between the Wartegg Drawlng Completion Test scored for
Intelllgence and the readlng scores obtalned on the Stanford
Achlevement Test.

Hypothesis 4: A significant correlation would be

found between the Wartegg Drawlng Completlion Test scored for

B 4

intelligence and grade point averages in academic subjects.

Hypothesls 5: A significant correlation would be

found between the Wartegg Drawlng Completion Test scored for

r-..’-.. e TET W T

intelligence and the age of the subjects.

Hypothesis 6: A significant correlation would be

found between the Wartegg Drawing Completlion Test scored for
intelligence and soclo-economic status.

Hypothesls 7: Sex differences among the Wartegg scores

would prove to be significant 1n each validation group.

Hypothesls 8: There would be a relationship between

the intelligence and achlievement of chlldren and thelr scores
obtained on each of the scoring variables. (Subsumed under
thls hypotheses were seven sub-hypotheses dealing wlth the
relationshlip of each of the seven varlables on the Wartegg

scoring system to six validating criteria.)

The Sample
The sample consisted of 176 fourth grade, public school

children in the Waverly School District, Lansing, Michigan.

Members of the sample were separated according to sex and
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divided into validation and cross validation groups for each

SeXx.

Procedures and Methodology

The drawings of the children sampled were scored using
both scoring systems. These scores were then correlated
with I.Q. and each of the nine factors on the S.R.A. Primary
Mental Abilities Test, age, grade point average, reading and
arithmetic achlevement scores on the Stanford Achievement
Test, and socio-economic status.

Furthermore, each of the seven Wartegg scoring variables
was correlated wilth the above mentioned valldating criteria.
Sex differences between the total Wartegg scores and among
the seven Wartegg variables were examined by tests for the
slgnificance of the differences. Intercorrelational matrices
were constructed to study the relatedness of the scoring

varlables.

Results

Each of the hypotheses was tested in all four of the
valldation groups (male validation, male cross valldation,
female validation, and female cross validation groups). The
results were not always unanlimous; nevertheless, the following
results appear justified by the study:

1. Scores on the Wartegg Drawing Completion Test were
slgnificantly related to the Intelligent Quotients on the

S.R.A. Primary Mental Abilities test, the Arithmetic and
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Reading scores on the Stanford Achievement Tests, and Grade
Point Averages.
2. Age and Socio-Economic Status were found to be

non-significantly related to the Wartegg scores.

3. Sex differences were significant only in two cases
out of eighteen comparisons.

L4, Scoring variables on the Wartegg Test which cor-
related with many of the validating criteria were Dimen-
slonality, Proportionality, and Detail.

5. The two scoring systems used with the Wartegg cor-
related so highly as to suggest that in the main we have only

one scoring system.
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CHAPTER I
INTRODUCTION

For well over a halfr century psychologists have shown
interest in forms of €Xpressive behavior as a means of
measuring personality. (46:43) However, many barbs have
been directed toward those who have helg such interests by
those who think of themselves as more truly scientific. Tt
is true that "the subject has been a favored target of
charlatans, 'character analysts,' and dilettantes whose
real interest has been the exploitation of a gullible
public.” (5:245-346) Nevertheless, this approach to the
study of personality has so grown in importance that Gordon
Allport calls it the "wave of the future." (5:245-346)

The form of expressive behavior most frequently
investigated in a serious manner has been drawings.
European psychologists, most frequently of the Gestalt
school, have furnished the major stimulus for this investi-
gatlon. It 1is contended that an individual's basic
peérsonality structure can be inferred from his drawings.
The Machover Draw A Person (44) and the House-Tree-

Person (7) tests are prominent examples of test construc-

tion with such a purpose. Other tests sharing this
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at the University of Leipzig.(34:4) Dr. Wartegg constructed
the present form of the Wartegg Drawing Completion Test. (52,

532, 54) Dr. Kinget submitted the work of Wartegg to research

involving 2 "normal" adult subjects and reported the

results as a doctoral dissertation at the University of
Louvain in Belgium.

ew a rather elaborate

Out of Dr. Kinget's study

scoring system to aid in interpreting the drawings. The

scoring of thi allows for analysis of the personality

into four components: emotion, imagination, intellect, and

The Instrument

The Warte

7 Completion Test consists of eight
frames encased in a heavy black border arranged adjacent to
each other on the upper half of the form. The scoring blank

appears on page 108 of the Appendix. Within each frame

there is a different stimulus of very small dimension. These

stimuli are described by ! 37) as having the

following properti

Stimulus 1, the dot, has the characteristics of

smallness, 1

tness, roundness, centrality. 1In
itself this stimulus 1s unimposing and could
easily be overlooked by the less perceptive or

less sensitive subject.



However, 1ts exact central position lends it an im-

portance which retains the attention and calls for
acknowledgment. Thus a tenslon arises between im-
agination and thinking, for the material insignificance
of this stimulus must be combined with 1ts functional

importance in order to result in adequate completion.

Stimulus 2, the wavy line, suggests something lively,

mobile, loose, fluttering, growing, or flowing. The

T e —

qualities of thils stimulus decidedly resist matter of
fact treatment or technical use and require integration

into something organic or dynamic.

Stimulus 3, the three vertical regularly increasing

lines, express the qualities of rigidity, austerity,
regularity, order and progression. These qualities
may blend and produce complex impressions of dynamic
organization, gradual development, methodical con-

struction and similar concepts.

Stimulus 4, the black square, appears heavy, solid,

massive, angular, and static and evokes concrete
materiality. While stimulus 3, in splte of its
mechanical character, still shows something growing
and dynamic, stimulus 4 1s completely inorganic

and inert.
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It also has a somber appearance, conducive to
assoclations of a somewhat depressive or, in rare

cases, threatening character.

Stimulus 5, the two opposed slanting lines, expresses

predominantly the idea of conflict and dynamism.

The position of the longer line evokes something
directed decidealy upwards, to which the shorter
lines shows frank opposition. The rigidity of the
lines and their perpendicular relation also suggests

construction or technical use.

Stimulus §, the horizontal and vertical lines, has

a strictly matter-of-fact sober, rigid, dull and
uninspiring aspect. At first sight 1t seems fit
only for completion into simple geometric patterns
or elementary objects. Experlence shows, however,
that this stimulus may be worked into a varlety of
interesting combinations. However, the off-center
position of each of the lines makes their com-
pletion into a balanced whole a tough task requiring

conslderable planning activity.

Stimulus 7, the dotted half-circle, suggests some-

thing very fine, delicate, round and supple that is
at the same time appealing and a little puzzling

because of 1ts complex, beadlike structure.
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This structured aspect of the stimulus, together with
1ts somewhat awkward location within the square,
forces the selective activity of the mind and resists

casual or crude treatment.

Stimulus §, the broadlz curved line, has the organic [

qualities of roundness and flexibility of stimulus
7, but wheress 7 has some thing irritating in its

complexity and smallness, stimulus 8 appears restful,

‘r———‘—,—-.—fa—:* AR

large, fluent, and €asy to deal with. Its smooth
curve readily suggests completion into organic sub-
Ject matter, animate or lnanimate, while 1ts down-
ward bending movement and location connote the idea
of cover, shelter, and protection. Its relatively
large dimension also evokes expansion and vastness
as proved by the frequent completion of this stimulus
unto natural phenomena such as rainbows or sunsets.
Dr. Kinget suggested that certain identifiable
characteristics within the drawings of subjects held

value for discriminating levels of intelligence.(34:103)

Statement of the Problem

It 1s the purpose of this study to determine the use -

fulness of the Wartegg Drawing Completion Test as a
Screening instrument for intelligence and a predictor

of achievement among young children. As in a similtaneous







ly conducted by John Keith (31) among children in the

Central Afr Federation, the Republic of South Africa,

attempt to
dicating different

fo

United States.
Dr. Kinget h

potential usefulness

ingly demonstrated. Furthe

was concerned

only with the drawi ¥y in an attempt

to assess their proj

The present study

1s designed to measure the of this instrument in
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effort will
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and socio-economic status to one's performance upon this test
will also be investigated. The data will be analyzed in
order to examine the discriminating value of several varlables

believed to be relevant to the assessment of intelligence.

Justification for the Study r

Aslde from the extensive work by Goodenough in stan-
dardizing the Draw A Man Test, little has been done to

demonstrate the possibility of objectively scoring drawings

e

for a measure or intelligence. The present study is in
this sense closely related to the work of Florence Good-
enough.

The most important aspect 1n which the Wartegg Drawing
Completion Test differs from the Draw-a-Man is in 1its less
structured quality. Whereas the subject 1s compelled to
draw a man upon Goodenough's test, the directions for
administering the Wartegg Drawing Completion Test allow for
a great number of variations in response. This aspect of
the test is similtaneously an asset and a liability. The
advantage it enjoys over the Draw-a-Man is in its increased
promise as a projective instrument due to its increased
ambiguity. Its disadvantage resides in the increased dif-
ficulty inherent in scoring. The test then appears
particularly well adapted to the expression of both adjustment
and intelligence, but 1t yet remains to be seen 1if 1t can

be objectively scored for intelligence. It is to investigate

i1ts possibilities in this respect that this study 1s dedicated.







The study by Mr. Keith being conducted similtaneously

with this study is predicated upon the a

umption that a non-
verbal test of intelligence would be of particular value in

a multi-language area such as Africa. The present writer

1s not unaware of the disrepute into which researchers
attempting to construct a "culture-free” test have fallen.

In fact, so dismal has been the fallure within this area

"y

that Cronbach concluded:

1s now generally agreed that

no universal

for measurling mental ability can be

i1t would m most

developed."(12:204) Nevertt

likely that a non-verbal tes

of intelligence in a multi-

lauguage area such Africa could be constructed. Now if

this same test appe

equally as

scriminating with a
non-primitive society such as the United States, then these
results would at least prove to be of genuine interest.

The test lends 1itself well to use with school children.
The task has a great deal of appeal for children, and the

instructions are brief and easily under

ood. The aver

time required for group ministration of the test is

approximately one-half hour. Experlenced scorers can

ore the blank as a test of intelligence in from three to
five minutes. The Job of scoring can easlly be mastered

by those not nec

arlly skllled in psychometrics, and the
blank itself 1s quite inexpensive.
The primary purpose of this test 1s for use as a pro-

Jective instrument. It has generated much

arch as a







projective test upon the continent of Europe and is gaining

increasing attention in this country. This fact leads to a
further Jjustification for this study. The clinical value
of this instrument would be enhanced significantly 1if it
could be used simultaneously as a projective test and as

a rough screening of intelligence. The Rorschach has set

a precedent in this respect.(35:352-376)

Limitations of the Stud

The extent to which generalizations may legitimately
be drawn from this study are limited to school children of
a uniform grade level. While this procedure introduces
a means of controlling for the age factor, it makes it
necessary to be very cautious about generalizing the
results to children of other ages. No effort is belng made
to furnish age norms. While such 1s highly desirable, 1t
also appears overly ambltious for a study of this nature.
The expense 1n both time and money makes such a project
prohibitive.

Two improvements in the instructions for administering
the test have subsequently occurred to the writer. It now
appears desirable to request the children to draw pictures.
The present instructions suggest only that "you may draw
whatever you like." It is believed that children will
most likely draw something of a representational nature

if asked to draw plctures. Such would ald in the scoring






of the drawings. It also appears likely that the scoring
might be rendered more accurate if the children were allowed

to explain what they had

. Therefore, in future studies

i1t might prove desirable to request children to offer an

explanation of their draw

A survey of the rather elaborate data collected in

this study tends

may be slightly

the representativ
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Chapter IV provides an analysis of the data with
appropriate tables to aid in the analysis.
Chapter V presents a summary of the results, conclu-

sions to be drawn, and recommendations for further study.
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CHAPTER II

A REVIEW OF THE LITERATURE

In an historical

measurement of in
traces the study back t vork Ebenezer Cooke who pub-
lished an article on

1885. Other

early writers contributing to the study were Perez, Sully,

Barnes, Baldwin, Shinn, , Clark, Herrick, Lukens,
Maitland, O'Shea, and Goetze.(17:3) The work of these early

researchers was, unfortunately, alm

t altogether descriptive.

Age norms and other s cal treatment of the data are

for the most part t from their works.

10usly abs

Scilentific interest in the drawings of children reached

a pinnacle betv 1915. It was around

this time that some studles of international flavor

were begun. Lamprech from

cultures from a

ersity of Lelpzig for ex

deal of work was done in ges of the study, but

it was never completed. Levinstein(41:2) published a summar

of certain parts of this material, but no

>quate study of

the entire collection has appeared.

ke



tudy of the drawings

Ivanoff(27:3) co

children in four Swiss 5. - Hedohr

e

which included the

e of proportion, imaginative

tic value.

conception, and technical and art

correlated

Burbury, (9:
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and schools,

taneous

and studying

standardized conditions by children in Munich and in the

surrounding tow found that his colle

could be brok







1. Purely schematlc drawings.

2. Drawing according to visual appearance.
3. A still later stage in which the child attempts
to give an impression of three-dimenslonal space.
He analyzed the differences between the drawings of
feeble-minded youngsters and normal children. He suggested P
that the drawings of the feeble-minded are more primitive ;
than those made by normal children and that their drawings :

lack coherence. Furthermore, he found definite sex

T

differences in children's drawings in favor of the males.

b
-

Contrary to the findings of Kerschensteilner,

Goodenough(17:57) found no significant guantitative

differences between the sexes when using her scoring

system. She did find, however, a great deal of gualitatlve

differences between the drawings of the sexes.
Rouma notes the following differences between sub-
normal children and younger normal children 1in respect to

thelr drawings:

The spontaneous drawings of subnormal children show:
1) a marked tendency to automatism, 2) slowness 1n the
evolution from stage to stage, and 3) frequent retro-
gression to an inferior stage. U4) There are numerous
manifestations of the flight of ideas. The drawings
which cover a sheet of paper are not finished, and they
have to do with a number of very disparate subjects.
5) Certain drawings by subnormal children, taken
singly, are very complete; but when we examine them
more closely we find that the child has confined
himself to a series of sketches which have evolved
slowly, and by slight modifications have gradually
reached a certain degree of perfection. . . .
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It occasionally happens that a subnormal child
possesses an unusual power of visual memory and is
thus capable of producing very remarkable drawings.
These cases are analogous to those of other inferiors
who display a great superiority of one of their
faculties. . . . 6) Many subnormal children show a
great anxlety to represent an idea in its totality,
or to reproduce all the detalls in a given sketch. .
7) Subnormal children prefer those drawings in which
the same movement frequently recurs, and 8) they do
meticulous work.(48:7)

Kik(33:9) pointed up the marked difference between
real creative ability and mere ability to copy. He
suggested that pupils showing real creative ability also
obtained good grades, but that copylsts, on the whole,
did rather inferior school work.

Rouma(48:7) found that children not having had
previous experilence at drawilng perform less well than
experienceda children at first, but that this factor 1s
easlly equalized by a comparatively small amount of practice.

Goodenough concludes from her hilstorical survey of
the work with children's drawings the following:

1. In young children a close relationship 1is
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 beglinning the child draws what he knows,
rather than what he sees. . . . Later on he

reaches a stage in which he attempts to draw

objects as he sees them. The transition from
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9. Children or inferior mental ability sometimes
Copy well, but they rarely do good original
work in drawing. Conversely, the chi1ld who
shows real creative ability in art 1is likely to
rank high in general mental ability,

10. There 1s much disagreement among investigators
regarding the relationship between children's
drawings and those made by primitive or prehis-
toric races. Until more careful study has been
made of the many factors involved 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,
eéspeclally Kerschensteiner and Ivanoff.

12. Up to about the age of ten years children draw
the human figure in preference to any other
subject.(17:12-13)

Goodenough's studies led her to believe that a
drawing test could be constructed which would faithfully
discriminate among levels of intelligence. Her work
resulted in the Draw A Man Test which was first published
in 1926. It was necessary to discard four previous scoring
Systems before adopting the present method. Her system
divided drawings into two broad classifications: class A,
which consists of unrecognizable scribbling not discernible

as a human figure; and class B, those drawings representing

I ——
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& man in a scorable form. Coh

roportionality, detail,

motor coordination, and full

ced or profile views of the

man are taken into consid In 1its

standardization the test

Goodenough su the followi

1. The probable error

The 1

applying 1its technique to

(26:52-63) adapted the test to African

from ages six to thirteen. His work involx

the test to 2,300 children.






Hsiao(25) changed the task to "draw a man with a

short gown" for his work with Chinese children. His study
involved 4,000 children in eleven schools in Nanking. His
test was developed as an entrance examination for the
elementary schools.

Fay(17:22) devised a test in Paris with norms for
ages seven to twelve years of aze. This test was revised
by Winstock in 1935. The subjects were asked to make a
drawing which would illustrate the statement, "A lady takes
a walk and it rains." The scoring is based upon the amount
and accuracy of detail. The results indicate that im-
provement accompanies each year up to age twelve.

The House-Tree-Person Test was constructed by John
Buck(8) for purposes of personality evaluation. The
initial work was based upon an analysis of 150 sets of
drawings produced by white adults of the University of
Virginia Hospital at the Lynchburg State Colony. These
patients had been diagnosed as elther maladjusted,
psychopathic, psychoneurotic or psychotic. The subjects
were merely instructed to draw a house, a tree, and a
person. The subject's intellectual level is supposedly
revealed by the amount of detail, perspective, and proportion
in his drawings.

A great number of other authors have attempted to

construct drawing tests for purposes of personality

interpretation. Xoch(12:208) has developed a test similar







to the House-Tree-Person in Switzerland. Holzberg

(23:243-261) has devis

of 174 items

by which he claims

ferences in the drawin

general and bet

rious

supposed

exce

ive incongruity, ove

are specifically thought

(44:23)

; Luquet(48: that a child's draw

undergo much fluctuation from

to day. It usually tak

an appreciable am

fixed in a

cluded that the nce in this t

drawing is to

equally

the attempts to quantify the re of such dr

suggested that the "quality of the qua

considered.






A later study by Stanley Grahm, (19:385-386) however,

twenty-three "naive"

graduate students drew the human . Then these students

were subjected to a two hour

on the interpretation of

ed in the lecture

another human figu

A 1 the paired was obtained.

This suggests then that human figure drawings offer a con-
sistent picture of self-image in spite of attempts to disguilse.
Anastasi and Foley(2:71) surveyed the literature con-

cerning efforts to discriminate among psychiatric groupings on

the basis of drawings. They conclud that the drawings were

discriminating only in the case of extreme mental disorders

and only with individuals who offer

bizarre productions.

Although highly

found to exist between intellige ores and

in art ability from kinder

through the third

Burkhart(10:230-241) states that intelligence tests are not

good predictors of art ability

eyond the third grade level.

Goodenough(17:82) found that the Draw A Man Test correlated

.44 with teachers' judgments of ability within the

st three
grades, but that the correlation in grades above the third

was too low to be significant.



The Bender Visual Motor Gestalt Test(4) has proven a useful
device for the measurement of one's visual-motor coordination.
The test consists of a set of cards with standardized designs.
The subjects are then asked to faithfully reproauce them.
Bender has age norms irncluded within the manual. Koppitz
(36:413-416) has aeveloped an alternative system of scoring

which appears much more objective than that offered by Bernder,

it e ,.-u.m-ﬂ

Koppltz conducted a correlational study with ninety elementary

school chilldren to whom she audministered both the Benader-Gestalt

and the Weschsler Intelligence Scale for Children. She found
significant relationships between the two tests. DlNore
specifically she found that the Arithmetic and performance
subtests were significantly related to the Bender but not the
Information, Comprehension, and Similarities subtests.
The Illinois Art Ability Test(12:316) developed by

Gilbert and Ewing has been found to correlate .27 with fresh-
men grade average. This test requires not only artlstic skill

but creative effort. The Horn Art Aptituae Tes+!24:3250-35

\O

)
offers the subject a very small starting sign in a square,
and the subject 1s asked to complete the plcture according
to his own imaginatlion. Scores on this test, 1n one study,
correlated .66 with grades in a speclal art course for high

school seniors.




Hirota(21:363-375) compared the paintings of four year
0lds with those proauced by six year olds and concluded that
the drawings by younger children were more colorful and less
"concrete." Hofmann(22:801) in a study of 428 drawings of
elghteen children in kindergartern concludea that the nature
of a child's drawings does show a child's readiness-level for
the first grade.

The Rorschach 1s commonly used as a measure of intelligence
as well as for purposes of personallty interpretation. Klopfer,
(35:352-376) however, states that the Rorschach ". . . 1is not
conslidered a substitute for a test of general intelligence--
although for some purposes such an estimate might be all that
is required, thus making an intelligence test unnecessary."

The intellectual estimate derived from the Rorschach
performance 1s primarily based upon the perceptual process.
Elements in the perceptual process especlally significant for
purposes of intellectual determination are the followingf

1. The form level (an F recponse): This is the most

important indication of level of intelligence furnished by
one's performarice on the Rorschzch. A vague, global per-

ception reflects a relatively low level of capacity, while
the more refined and differentlated perception reflects a

higher level of intelligence.(1:47)

2. Human Movement (an M response): This response 1is

one which revolves around the human figure or derivation of

the human figure, or its parts, and is seen in motion.(35:352)

[







Such a response especially with high form level is said to

be a sign of high intelligence.

3. Whole Responses (W responses): A hizh level of

intellectual functioning 1is inaicated by a fair number of

W responses of high enough form level to indicate good differ-
entitation and organization of perception. A large number of
W responses, with low form level, however, 1s indicative of

)

ponses (O responses): A large number

low mentality.(3%:

w
!m
(W)

1

4, Original |

®
2]

of original responses of good form level and without strain
and bizarre elements are indicative of a high level of in-
tellectual efficiency.(35:358)

5. Variety of Content: All things being equal, variety
of content 1is felt to be an indication of high intelligence.
Subjects of medlocre or defective intelligence frequently
give a preponderance of animal responses, since animal forms
are very easy to see in the ink blots.(35:362)

6. Succession: An orderly succession of perceptions
is considered to be a healthy sign of intelligence. A con-
fused succession often indicates a weakening of intellectual

control.(35:368)

Research with the Wartegg

The reviews of Dr. Kinget's work have been almost ex-

clusively related to its projective claims. This, of course,

is gquite natural since the primary purpose of the test is for

use in the evaluation of personality. The test was covered
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1. faill to integraté the starting deslign elements given

on the test blank into thelr drawing,
2. show a marked repetition of simple graphlc themes in
thelr drawings, and
3. disregard the borders of the squares.
A study entitled, "A Comparison of Intelligence Test T
Scores on the Wechsler Intelligence Scale for Children and
the Wartegg Drawing Completion Test with School Achievement

" was conducted at the University

|
|
of Elementary School Children,' ;
of Detroit in 1954 by Rosemary Stark.(49:28) This study L_
suggested that the Wartegg Drawing Completion Test could be
objectively scored as an intelligence test. A Pearson-
Product-Moment Coefficlent of correlation (.790) between the
Wartegg scores and the WISC scores lent support to this
contention. However, certain weaknesses were noted in this
study:
1. The sample was small (fifty third grade children)
and non-representative--according to the author,
they were drawn from the upper-middle class;
2. The sample did not include a proportionate number
of mentally retarded children (which fact should
have lowered the validity coefficient); and
3. Most serious of all, it appears that the coefficient
was obtalned by using a scoring system which under-
went several changes upon the basls of an in-

vestigation of the data without cross validation.

(49:28)
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CHAPTER III

METHODOLOGY

The Sample

The entire fourth grade population of Waverly school

district was chosen as our sample. The fourth grade pupils

rooms throughout the district.

are distributed in ten cla

i from 259 of the 264 four

Wartegg drawings were ob

grade pupils registered in the district. There were two

prime consideration in the selection of the Waverly school
district:

1. Representativeness.

The Waverly school district
includes a wide range of socio-economic levels. At least

one of the schools is largely comprised of children from a
favored socio-economic class while two of the schools serve

many children of the The guidance coordinator

of the system describes the district as covering a full
range of classes with the median status being skewed slightly
toward the higher strata.(18)

2, Accessibility. (a) The Waverly school district is

geographically located just west of Lan s Michi

is, therefore, conveniently located for purposes of this

study. (b) The school system showed enthusiasm for the
study and proved to be very cooperative. This fact rendered

The

the job of data collecting much easier. (c) ence

29

=Y
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Research Associates Primary Mental Abilities test and the
arithmetic and reading forms of the Stanford Achievement

Test were administered to the fourth grade Jjust prior to the

onset of this study. This greatly expedited the task of
collecting criteria with which to correlate the Wartegg
scores.

Pupils in the fourth grade classrooms, along with other
classrooms in the district, have been screened in order to
Judge their eligibility for the speclal classrooms for the
educable mentally handicapped. Therefore, all of the child-
ren in the sample (with two known exceptions) are judged to
be above the border-line mentally handicapped range of intel-
ligence, 1l.e., they are believed to have intelligence quo-
tients of eighty and above. The range of intelligence scores
1s thereby somewhat restricted. This fact would tend to

lower the correlation since the coefficient depends in part

upon the magnitude of the range encompassed.

D Collecting

The entire sample was administered the Wartegg Drawing
Completion Test between the eighth and sixteenth of May.
The principals and teachers were most cooperative and liberal

time was apportioned for the testing.

The Science Research As ates Primary Mental Abilities

test was chosen as a criterion with which to correlate the

Wartegg test. This test was given to all fourth grade class

rooms during the month of December, 1961, by John Grabow, the
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director of guidance for the school district. A number of
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(f) There will be a significant relationship

between the amount of det and the six

variables mentioned in (a).

(g) There will be a significant relationship be-

tween the number of meaningful dr

one's performance upon the Warte

mentioned in (a).

In ‘her book, The

Marian Kinget suggested the fol g variables as having

relevance to the measurement of intelligence by means of

the Wartegg t (1) organization, (2) dimension,

(3) symbolism and abstraction, (4) movement, (5) originality,

(6) variety, (7) form level, and (8) time.
Stark(49) leaned heavily upon the original work of

Kinget in divising a scoring

ystem made up of the

following variables: (1) orientation, (2) detail, (3)

organization, (4) proportion, (5) dimension, (6) symetry,
(7) abstraction, (8) movement, (9) originality, (10)

variety, and (11) time.
John Keith(3l) attempted to build further upon the

work of Kinget while incorporating the

by Stark. Basically Keith's

following variables: (1) dimensionality, (2) abstraction,
(3) proportionality, (4) detail, (5) time, and (6)

repetitiousness. While the variables u
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DRAWING COMPLETION TEST
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Therefore, it was recommended that integration be added as an
additional variable for two and three dimensional drawings.

2. Keith's scale made no distinction between the
dimensional drawings which were meaningful and those which
were not meaningful.

While it quite unlikely that one might have a three
dimensional drawing which was non-meaningful, it is quite
possible that one might draw a two dimensional drawing with-
out meaning. Therefore, it was recommended that meaningful-
ness be added as a scoring variable,.

made

3 From score twelve down an obvious error w

in Keith's scale. The presence of detail in one's drawing

was penalized while its absence w rewarded. The revision

reversed this procedure.

obtained from the Okemos school

4, Among the drawi
children, there were none which could clearly be scored as
abstract drawings. Consequently, it is felt that with child-
ren all three levels of abstract drawings could be omitted

oring procedure without the test suffering any

from the scc
loss in its ability to discriminate among levels of intelli-
gence. Such an omission would greatly add clarity and
reduce subjectivity in the scoring procedure. Therefore,

itted from the scoring scale.

the abstract categories were
51 Proportionality and detail seemed to be meaningless

variables when applied to scribbles. Therefore, detaill and

proportionality were omitted as scoring variables at the one

dimensional or scribbling level.
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6. The attempt to discriminate among simple decorative,
symbolic, and motor scribbles appeared highly subjective.
Therefore, these three levels were also subsummed under the
title of scribbles.

7. Dr. Kinget had recommended that time be considered
only in the case of those drawings where other factors were
not obviously neglected. In Keith's scale credit was gilven
for rapid performance whether or not one's drawings were
Judged to be proportional and to have detail. It was noticed
in scoring the drawings belonging to the Okemos sample that
many of the drawings which scored the lowest were drawn the
more quickly. Therefore, speed was considered a plus factor
only upon those drawings which were judged to be both
proportional and to contain sufficient detail.

Kinget is presently suggesting a new procedure for scoring
drawings as measurements of intelligence. The new procedure
consists basically of six levels which concern the subject's
attempt at integration of the stimuli into his drawing.

The assumption 1s made that the higher the level of in-
tegration the brighter the subject. The appropriateness of
the drawing for the particular stimulus is also considered
along with proportionality and originality. To date the
scoring procedure 1s not firmed up well enough to serve as

a basis for this study.
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Ly
the drawing, a score of "two" will be assigned.

2. Repetition will be scored as follows: a drawing
which clearly repeats a previous theme receives a score of
"one." A score of "two" is given where the evidence is un-
clear, and a score of "three" 1s assigned each drawing showing
no tendency to repeat a theme.

3. "Bursting the frame" will refer to those drawings
which disregard the borders of the frame. Such a performance
could be obtained from a cerebral palsied child, a mentally
deficient child or from a non-conforming creative child.

There are no known cerebral palsied children in the sample.
An effort will be made to identify those children who have
disregarded the borders, "bursted the frames," for creative
purposes. It 1s believed that such a performance will appear
creative and not merely defilant or non-elightened. A drawing
"bursting the frame" is given a score of '"one," while a
drawing not guilty of this infraction is given a score of
"three."

L4, A three dimensional drawing is scored "three."

'

A two dimensional drawing is scored "two," and a one dim-

ensional drawing is scored "one."

5. Drawings manifesting exacting proportional qualitles
are scored "three." Drawings showing measurable proportion-
ality (but described as being less than exacting) are assigned
a score of "two," while grossly disproportionate drawings are

scored "one.

S
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The instructions were repeated for purposes of
Clarity. Most of the children appeared to understand quite

well and promptly proceeded to busy themselves with the

immobil

task. However, a few pupils

1t was necessary for the examiner to

structions slightly in order to

required for administering the test to an entire class
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Hypothesis seven.--This hypothesis will be tested by

obtaining a mean score for each sex using both s oring sy

An F test will be computed to determine the homeogenlety of

the varlances of the sex groups, and the approprlate t test

will be applied to evaluate th gnificance of the difference

ance level of .05 will be
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Shortening of the subtests has worked to the disadvantage of

the reliabilities of the factors.

In spite of the apparent shortcomings of the test, the
Primary Mental Abilities test remains one of the better
factored, group tests for use in the schools. The modest
reliabilities of the factors, however, will result in a con-
servative test of the hypotheses.

2. Grade Point Averages: Grade point averages have

all the weaknesses of any ranking system as a validating
criteria. Ranking systems are notoriously unreliable.

3. Socilo-economic Class Index: In a progress report

of a study being conducted at Michigan State University (40)
under the auspices of the United States Office of Education,
a method 1s reported for the determination of a socio-
economic-educational index. Welghtings for the variables--
mother's educational level, father's educational level, and
prestige ranking of father's occupation are used. These
welightings, however, were determined for college freshmen
and are, therefore, not applicable to the present study. The
specific procedures for deriving the S-E-E index has been
reported by Hagood and Price.(20:527)

In an unpublished study, C. Farquhar(l4) has presented
the composite index weightings for a group of elementary
school children. On an a priori basis it was decided to use
her weightings in the present investigation. The formula

adopted reads:






b2

Index scores = .074X; + 460X, + .548X3

where, X; = father's occupational rating,
Xo = father's educational weighting, and

X3 = mother's educational weight

A copy of the questionnaire distributed to obtain the
needed information is found in the Appendix.

L4, Age: Ages for the subjects included in our sample
ranged from nine years, zero months, to thirteen years,

zero months. The ages of the children at the time of the

administering of the achievement tests in February were used.

D
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Wartegg scores. These were I. Q., grade point average,
reading achievement, arithmetic achievement, and the Verbal
(words), Verbal, Spatial, Reasoning (words), Reasoning and
Perceptual factors. All of these variables, except grade
point average, held up in the cross validation. In addition
the Verbal (words) and Reasoning (figures) factors proved
significant in the cross validation but not in the validation
group.

Table 2 presents the results using the Wartegg II
scores. Among the males in the validation study all of the
variables except age and the Reasoning (figures) and Per-

ceptual factors were significant

ly related to the Wartegg II

scores. Five of these twelve variables held up in the cross

validation study. These were I.Q., reading achievement,

and the Spatial, Reas (words) and Reasoning factors.

The Perceptual factor proved significant in the cross valid-

ation but not in the va

Among the females on the validation stu nine

variables proved gnifi

These were I.Q., grade point

average, readin vement, arithmetic achievement and the

Verbal (words), Verbal, Sg ial, Reason (words) and

Reasoning factors., All of these variables held up in the

cross validation study. Four additional variables pr

significant among the females in the cross validation

These were the Verbal (pictures), Reasoning (fig

ceptual, and Numerical factors.






TABULATED D

WITH FIF

®




—— i —— . T -










binconeenmzic i comd

*TaAdT U3 3® 3UBOTJT
"S°N 06 12" oF°'T Gl'22 19'T 2822 uotytgaday
‘SN 06 LAueId ayy Sutgsang,
*S°N 06 TTe3sq
‘SN 6t uoT4eIZ93UT
“S°N 06 L31TRUOT3a0d0ag
=28TN 6t £3TTeUOTSUBWT(Q
S'N 06 ssauTnJIuTuBan
‘S°N 06 I 3323aeM
'S°N 06 Ak w€'2 T6°HT gh'e T16°HT I S8agaeM
saufe) 3 I3 SaTqeTIRA ‘a's uesy  "@’S usay
snoauafoaalay - To-N
SoTeWa,{ saTe

AQNLS NOILVATIVA HHL NI
SHIVWIL ANV SHEIVW HOJd SHIGVIHYA HIHHL ANV SWALSAS
DNI¥OOS DDEIMVYM HHL J0 SHNTVA 3 ANY SNOITYVIAHQ QHVANVLIS ©SNVAW

© FI9vL



T I T
8 j B
CgUN /3" ( SUT
‘SN 28 I HET I

AQNLS NOILVATIIVA
W HOA SHIAVI
Hl } C

SHIV
DNIHODS DD







TABULATED DATA CORRELATING THE INTEGRATION

TABLE

=

SCORING VARIABLE ON WARTEGG II WITH
FIFTEEN VALIDATING CRITERIA

Validation Cross Validation
Criteria Male Female Male Female
I.Q. .021 L147 .093 .230
Age .145 -.144 .o4y .022
Grade Point Average LTI .039 .003 .187
Reading L0723 12T 113 L1167
Arithmetic .062 .209 005 121
Verbal (words) J021 .097 .072 21T
Verbal (pictures) .105 .235 .154 .198
Verﬁal .027 .163 112 .209
Spatial .129 .113 .216% o71
Reasoning (words) L144 .030 .167 SATH
Reasoning (figures) .149 .163 -.025 -.016
Reasoning .008 .125 120! 071
Perceptual .072 -.026 L1481 339*
Numerical .164 RIS -.090 .229
Socio-Economic .178 -.004 .084 136

*Significant at the .05 level.
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TABULATED DATA COR
SCORING VARIAB

TABLE 8

ON W

FIFTEEN VALIDATI

ATING

THE DIMENSIONALITY

I WITH

CRITERIA

Validation

Cross Validation

Criteria Male Male Female
1.Q. 260% .Log*
Age -.106

Grade Point Aver
Reading
Arithmetic
Verbal (words)
Verbal (pictures)
Verbal

Spatial

Reasoning (u

Perceptual
Numerical .

Socio-Economic

*¥Significant at the
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TABULATED DATA CORRE
SCORING VARIA

LATING THE PROPORTIONALITY
LE ON WARTEGG II WITH

FIFTEEN LIDATING CRITERIA
Validation Cross Validation
Criteria Male Female Male Female r‘
I.Q. 250% 321* 256% 481% |
Age -.084 051 .081 i
Grade Point Average Q72 241 E;
Readi 243 L51*
Arithmetic okh

Verbal (words)
Verbal (pictures)
Verbal

Spatial

Reasoning (words)
Reasoning (figures)
Reasoning
Perceptual
Numerical

Socio-Economic

.154
12% 158
.189

*¥Significant

at the .05 level.






TABULATED DATA
SCORING VARIA
FIFTEE)

ORRELATING THE DETAIL

ARTEGG II WITH
NG CRITERIA

tio
[ =9
Criteria Male Female Male Female f
|
1.Q. 331 37k 2 425% i
Age 217 L068 - -.069 i
Grade Point Average 292% 6* .197
Reading 2% 851 . 356
Arithmetic 514% 4oL

Verbal (words)
Verbal (pictures)
Verbal

Spatial

Reasoning (words)

Reasoning

Perceptual

Numeri

Soclo-Economic

202% 2

161 . 286%
160 211
.03¢ 108 -.090

level
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TABULATED DATA CORRELATI NINGFULNESS
SCORING VARIABLE
FIF A

Criteria Male Female

I.Q. LT 11 422 .193

Age -.1l49 15
Grade Point Av 192 “ 22 <O

Read

A

thmetic LLLEx .08C .ok .226

Verbal (words)

Verbal (pictures) .264% -.083 -.018 .050

Verbal

Spatial

Reasoning 295% 61 127
Reasoning 011 168 207 21

Rea

Perceptual -.08¢ .206 .290% .218%

110 108 8 073
18 - o Bl il
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The findings.--Hypothesis 1 suggested that a signifi-
cant correlation would be found between Wartegg scores and
scores obtained on the Science Research Associates Primary
Mental Abilities test. Significant correlations were found

between the Wartegg scores and the derived I.Q. on the

Primary Mental Abilities test. Furthermore, significant
correlations were also found between the Wartegg scores and
many of the factors on the Primary Mental Abilities test.
Since the reliability of the various factors on the Primary
Mental Abilities test 1is considerably less than that for the
derived I.Q., one would hardly expect that every factor
should prove significantly correlated with the Wartegg scores.
The Verbal (words), Verbal, Spatial, Reasoning (words), and
Reasoning factors were all significantly related in at least
three of the four validation groups. The results of this
study appear to support Hypothesis 1; i.e., there 1s a sig-
nificant relationship between scores on the Wartegg test and
the Primary Mental Abilities test.

Hypothesis 2 suggesting a significant correlation
between the Wartegg scores and the arithmetic scores on the
Stanford Achievement Test likewise was supported by three
of the four validation groups.

Hypothesis 3 suggested that a significant correlation
would exist between the Wartegg scores and the reading scores

on the Stanford Achievement Test. All four of the validation






groups showed

achievement and the Wartegg II sco

validation groups

reading achieveme

therefore, tend to support Hypothesis 3.

Hypothesis 4

tween the

and female 1tion

correlation be-

involved in the study. The

was due to the fa

fourth graders.

ypothesis 6

ores and soclo-econ

een the Warte

ported only in the case of the male

evidence seems less than clear in respec







icant sex differences

to scores on the

supported only in

the Wartegg I

Proportion-

(b) Repetiti of drawing themes. A







between Repetition and grade point average in the validation
Study however. One of the four groups showed a significant
correlation between Repetition and reading achievement and
another of the groups showed a significant correlation be-
tween Repetition and arithmetic achievement. I.Q., age, and
soclo-economic status failed to attain significance for any
of the groups. In general, there does not seem to be suf-
ficient evidence to support the hypothesis that Repetition
1s significantly correlated with the validating criteria

mentioned. Furthermore, Repetition did not appear to be

contributing greatly to the total Wartegg scores since in
none of the groups did it appear significantly correlated
with total Wartegg scores.

the Frame." The incidence of this infrac-

tion in the dra of the children within the sample were

so few as to result in nonsignificant correlations between

criteria. None of

this variable and each of the validatir

the four groups showed significant correlations for any of

these criteria. One might conjecture that very few such in-

fractions would likely occur with a group of "normal" fourth

h more likely

grade children, that such an infraction is

for cerebral palsied children (or children with other motor

disabilities), or for severely mentally retarded children.
(d) Dimensionality. This variable proved significantly

d female cross

correlated with I.Q. in the male validation a

validation groups, with grade point average in all of the

groups except the male validation, with reading achievement
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in all of the groups except the female validation, and with
arithmetic achievement only in the case of the female cross

validation group. In none of these

oups was there a signifi-

cant correlation with age o-economic status.

variable appears to be contributing markedly to the Wart

related

total score since for each

with the Wartegg total scores.

riable proved signi

(e) Proportiona

correlated with I.Q. in all four of the validation groups,

with grade point average in two of the four d with r

and arithmetic achievement in three of the four gro

correlations with ¢ status proved to be

11ficant for herefore,

t appears,

to be contributing s to the Wartegg total scores.

(f) Detail. 1In three of the four val

Detail was found to

reading achieveme

roups it w

s 1in _one of

and in none of the groups

correlated significantly with the Warte

and consequently appeared to be con

total score obtained on the Wartegg test.

(g) Meani ulness This variable

correlated with I.Q. in any of the validation groups, was

significantly correlated with grade point average onl;

female validation group, with age in the male
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group with reading achievement in the male validation group,

and with arithmetic achievement in the male validation group.
Nevertheless, this variable appeared to be contributing
significantly to the total scores on the Wartegg since it
correlated highly with this system in each of the validation

groups.

Conclusions

1. The effect of this study has been to suggest that
the Wartegg Drawing Completion Test can be used as a test of
intelligence among children represented by our sample. The
many significant correlations between the Wartegg and vali-
dating criteria strongly suggest that there is a relationship
between a child's performance on this test and his general
intelligence, and academic achievement.

2, Significant correlations between the Wartegg and
factors on the S.R.A. Primary Mental Abilities test were
relatively eveﬁly distributed among the various factors.
This suggests that the significant correlation between the
Wartegg scores and the Primary Mental Abilitles I.Q.'s was
not due to the Wartegg's correlation with only a few of the
factors on the Primary Mental Abilities test.

3. The two Wartegg scoring systems used in this study
do not appear to be significantly different. The high cor-
relations found between the two suggest that in the main we

have one scoring system, not two.
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should improve the reliability of trument and could,

as a result, improve its

250 , "Bursting the Frame" and Repeti-
ti should the 0 tem since >

not appear > to either the total score of

tion with

]
y

o

(»
o
i
e
=
-
"

in the future in

e of public

needed to
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that one can indicate from a given Wartegg score is whether

it is above or below the mean for fourth grade children
within our sample. One must first establish age norms be-

fore a score on the Wartegg can be interpreted meaningfully.
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WAVERLY SCHOOL DISTRICT
June 1, 2

Dear Parent:

In bringing up-to-date our records it has become

7

necessary to gain further information concerning the job
distribution and educational level of parents in our com-
munity. Your cooperation in this effort will be extremely

valuable to us.

D —————

Our sample will include parents of pupils within the
fourth grades only. These booklets were originally designed
for use by the pupils themselves. However, it is now felt
that it could be filled out more accurately by parents. We
would appreciate it very much if these cards and booklets

could be returned the day after they are received.

Thank You For Your Cooperation,

John Grabow,
Waverly Schools
Coordinator of Guidance
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Accountant - 78
Accountant, Certified Publi
Accountant, Tax, Gas a
Accountant for a lar
Actuarial As istant,
Netuary

Advert
Adyertlsi
Adverti

mdh, M
Manager - 78
promoter - 72

2 (]

1

Trre“ual ]L”(U
Purcha

Alrllne Pilot
Airway Oper 3L1

Architect
Artist, A

ry Worker - 48
Auditor -

er -

Teller - 67
(co-owner and operator) -
Barber - 59
irber (owne
Bar Owner - 62
rtender - 44
seball Player

traffi






Beer Dispatcher - 6
Billing Clerk - 5
Biochemist - 85
Biologist - 81
Blueprint Reader -
Boards children

6

Chiropodist - 77
Chiropractor - 75
Church Worker-female







Civil Er - 84

Claims Adjuster-insurance -

Clerk, Actuarial in an insurance -
Billing - 59
Chief, Railroa
General Office
Payroll - 6t
Postal -
Shippi

Office -

Coal
Commercial Photographer - 72

Laborer - 40
i ire -

Credit Inv
Cytologist

PR

R







Dress Designer - 75

Dressmaker

Driver,
Driver,
Druggist,

Dry Cleaning

Economist
Editor

Elec

gineer,
Engineer,
Engineer,
Engineer,
neer,
Engineer,
gineer,
Engineer,

Englneer,

Engineer,
Engineer,
Engineer,
Engineer,
Engineer,
Engineer,
Engineer,
Engineer,
Engineer,
gineer,
Engineer,
ineeri
ngineman
xaminer,
aminer,
Executive,
Executive,
Executive,
Executive,
Executive,
Executive,
Expeditor,
Express
Factory
Factory
Factory
Factory
Farmer,

City bus -
Greyhound

Messenger,
Laborer
Manager - 68
Worker
Worker (semi-skilled)
Owner and operator -

- 62

5if:
Bus - 63
70
owner

Wholesale
plant
2

81
Elec *rical Engineer
Electrician
Electric Motor

73
(

Tester - 62

trotyper - 66
Embalmer-owner T2
E

Ael"‘vl
Ceramic
Construct
onsult
Electri
Heatlnfr
Indus
Malnuerance
Mechanical
Mechanic
Operati
Process
Radio - 77
Railroad - 7
Research - 8¢
Sales e
Sales-gas heatlw;
Stationary

u,‘cak
7

ion

;él
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1t Research

(S

Surveyin
Tool
Time

i

ilroad
nk 15
Tax
Junior
Large
Publicity
Publishing
Te]ephonc Pan\’,
Transpor
Aviation

Adverti

supervisor on
47

expres

£0
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Farmer, Tenant - 68

Farm Hand - 50

Farm Laboaer, part time - 40

Feed Mill-part owner and operator - 67
Fieldman, Producers Livestock cooperative - 70
Filling Station Attendant - 52

Fireman, Captain in City - 70

Fireman, City - 65

Fireman, Railroad - 65

Fireman, Stationary - 53

Fisherman-owns own boat - 58
Fitter-female - 61 rﬁ
Flagman, Railroad - 60 l
Folder and Trimmer

Foreman, Assembly line - 66

Foreman, Dock for Truckiné Company - 66
Foreman, Light Company - 66

Foreman, Main crew, factory - 67 i
Foreman, Maintenance of school - 52
Foreman, Railroad roundhouse - 66
Foreman, Shipping Department, Casket Company - 69
Freezer Operator - 59

Funeral Director - 72

Furniture maker, Church - 67

Garage Mechanic -

Garbage Collector - 25

Gas Company Accountant - 80

Gas Statlion Operator - non owner - 60
Gas Station Owner and operator - 70

Gas Station Part Owner - 6

General Office Worker, Clerk - 62

Glass Worker - 59

Governess - 69

Greyhound Bus Driver - 632

Grinder, Bearing - 67

Grinder, Casting - 60

Grinding, General - 59

Grocery Store Owner - 70

Guard - 55

Guard, Railroad - 55

Hardware Dealer - 66

Heating Engineer - 68

High School Superintendent - 80

Home Buillder-supervises work - 69
Horticulturist - 77

Hospital Aide, Psychiatric - 61
Housekeeper - 53

Housekeeper, private - 54

Iceman - 50

Industrial, Engineer - 82

Inseminator - 61

Inspector, assembly line - 66
Inspector, Bank - T4
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Inspector, Building -
Inspector, Factory - 65
Inspector, Machine shop - 67

Inspector, Railroad Steel Car - 60 i
Inspector, Refrigerator controls in plant - 62
Inspector, Water suppl’ y ff“:ve ing) -
Installer, i - 63
Installer, Es Cnl tor - 62

Instructor, Ceramic (makes and sells) - 78

Insurance Group Leader, Veterans' Administration - 74
Insurance Underwriter - 6
Internal Revenue Agent
Interviewer, Personnel

Investigator, City =L
Investigator, Cred

Iron Worker, Ornamental - 68

Iron Worker, Structural - 63

Janitor -

and Furr

Setter
Justice, U. Supreme Cour
Knife nger 1d Sharpener - 44
Laboratory e -6

Laborer, Common -
Laborer, Con
Laborer, Facto
Labor Man.

Labor Union-o 1z n 1 al -

Laundress )

Leader of dan@e band - 70
n

Force -
nt, Police-rai
rance Actu
Lineman, TeleLh're
Linotype, Ope
Loan Officer - Bank
Loan Service Office Job - 76
Lumberjack - 53
Machine Operator
Maﬁhinist Master
dul‘nAUt Tx
Machinis
Haid - +8
il Carrier - 66
Handler
aintenance E
Maintenance Man - fuvtor - 55
Maintenance Worker in furni







Ma jor, Air Force -
anager, Advertisir
Manager, Assistant
anager, Assistant
AssiSCant

Chalﬂ Re,01¢
Credit, Van
Department,
1e Store -

o)
Grocer

le department of De cytye”, Store - 68 rﬁ
HeaL Rebj ation Company

Dw" Clean
D“" Goods st

W O

sale
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Medical Technol
Melter Loader - 01

Member, Board of Directors
Messenger for Armored Car Cc
Metallu - &0

1 Plate Worker -
Mica Layer in factory - 5¢
Milk Bottler (unskilled) -
Milk Route Man - 5
Milk Truck Owner & Operator (ru
illwright

ny - 86

ny -

High School Education)- 72

degree, teach

Operator,
Operator,
Operator,
Operator,
Optometrist

Owner, Operator I
(¢} r, Operator P

Owner, St
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Owner, Small Manufacturing Plant - 78
Owner, Small to Med. Restaurant in City - 68

Owner (co Insurance Corporation - 78
Owner (co), Motel Business - 72
Owner (co Small Store in City - 72

Owner-operator, Automobile Repair Shop-employs 2 people
Owner-operator, Beauty Shop -

Owner-operator, Cigarette Vending Nauhlne Company - 69
Owner-operator, confectionary -
Owner-operator, Cleaning Business (one store) - 68

Owner-operator, Farm - 76
Owner-operator, Grocery and Butcher Shop - 72
Owner-operator, Radio & T. V. Shop - 72
Owner-operator, Real Estate Agency - 73
Packer - 54

Painter - 60

Parts, Factory Manager - 68

Patterv Maker & metal) - 67

Pharmacist - 7
Phufograpner
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Plant Manager, Large
Plant Superintendent
Plasterer - 60
P‘aver in Dance Band -
Ground Director -
ber - 65

e Lieutenant -
eman - 67

Poolroom M
Porter -
Postal Clerk - 65
Practical Nurse - 66
President, Large Retail Chain
President, Wholesale
Press Feeaer prin
Priest - 86
Printer, Newspaper - 68
Printing Pressman - 66

Process Engineer - 77
Production Control Manager - 79
Professor - 89
Promoter, Advert
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Promotion Manager - 79

Proof Reader - 67

Proprietor, Sheet-metal Business - 71
Psychologist - 85

Publicity Man - Large Companies - 71
Publisher - 84

Purchasing Agent - 68

Radio, Airport Tower Operator - 67
Radio, Announcer - 75

Radio, Engineer - 77

Radio Mechanic - 67

Radio Technician - 68

Radio, Telphone Operator - 64

Sorter - 29

lroad Brakeman - 632
Railroad Conductor - 67
Railroad Engineer - 77
Railroad Section Ha
Switchman - 60 .
Real ate Appraiser for Commercial Property - 6
Real Estate Broker - 72
Recreation Director (Y.M.C.A.) -
Registered Nurse - 78

Repairman, obi

8

Shoe - 57

FepQIFWan,
Repairman, B N [ B
Repairman, Washing Machine - 65
Repairman, Watch - 67

Rental Agent - 68

Reporter - Daily Paper =

Representative, U.
Research Engineer - 82
Restaurant Cook - 54
Restaurant Partner
Restaurant Waiter -
Roofer - 60
Sales Correspondent-Division local branch of nationwide
Manufacturer - 70

Salesman, Auto - 70

Sale n-Retail, not involving

Saleoran, Route - 60
alesman Route Driver -

Traveling for a concern

Salesman-wholesale, not involving travel -

Sales Promotion Worker - 72

Sales Representative - 68

Saw Sharpener -

68
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Scientist - 89
Scientist, Government - 88
Seamstress - 57

Secretary-Treasurer, Large Company - 76
Secretary, University Department - 65

Security Officer - 67

Sergeant, Army - 66

Servant, Domestic - 47

Service Analyst - 66

Share Cropper - 40

Sheet Metal Worker - 54

Shoe Repair Shop Owner - 65

Shoe Shiner - 2R

Showman of animals at Fair - 55
Singer in Night Club - 52

Social Worker - T4

Sociologist - 82

Soda Fountain Clerk - U45

Soil Conservationist - 76
Specifier, Order Department - €6
State Government-Chief of Bureau

State Government-Head of Department - 87
Statistician, Department of Agriculture - 78

Steam Shovel Operator - 59
Steel Mill Worker - 50
Steel Temperer - 60
Stenographer - 66

Stock Clerk - 51

Stock Broker - 79
Stockhandler - 50

Stockkeeper, Municipal Division of Electricity - 64
Stockman in Linen Supply Company - 52

Stock Selector - 58
Streetcar Motorman - 58
Street Sweeper - 5i

Student, Senior Medical - 79
Student, University - 74
Superintendent, Building - 52

Superintendent, Construction company roads and streets - 77

Superintendent, High School - 80
Superintendent, Piping - 69
Superintendent, Plant - 74
Superintendent, Railroad - 75
Superintendent, Steel Mill - 72
Superintendent, Truck Stop - €5
Supervisor, Coal Company - 64
Supervisor, Office - 68
Surveying Chairman - 62
Surveying Engineer - 78

Tailor - 67

Tax Accountant - 80

Taxi Driver - 49

Teacher, Public School - 78
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Figure 4. Wartegg Drawing Completion Test Blank
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