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INTRODUCTION 

Much use has been made of the Wechsler-Bel levue 

In t e l l i gence Scale, Form I , both as a measure of i n t e l l i ­

gence and as a diagnostic instrument. The l i t e r a t u r e con­

tains a great many references in the l a t t e r f i e ld while 

there are r e l a t i v e l y few in the former. However, in both 

Instances , the lack of suf f ic ien t experimental s tudies 

concerning p a r t i c u l a r functions measured by the subtes ts 

has led some authors to urge this type of inves t iga t ion . 

This wr i te r has undertaken to measure the element 

or elements which may presumably be found in one of the 

Wechaler sub tes t s , namely, Picture Arrangement. The general 

problem, then, Is concerned with the ra t iona le or nature of 

th is sub tes t . From the various sources, a t l e a s t nine 

specif ic hypotheses could be dis t inguished, but not a l l of 

them cou]d be inves t iga ted . 

The f i r s t portion of the report presents the various 

hypotheses resu l t ing from a general overview of the research 

on the V?echsler. The main theore t ica l and experimental 

ra t iona les are a lso included. Chapter I I furnishes one 

portion of the experimental design. The sub-hypotheses 

that have been eliminated and those that have been i nves t i ­

gated are discussed with the accompanying reasons. The 

instruments used to examine each of the sub-hypotheses are 

described in r e l a t ion to the elements which they could 
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purportedly measure in Picture Arrangement. 

The third ohapter completes the treatment of the 

experimental design and deals with the manner of selection 

of the sample. The statistical methods of analysis, in­

cluding the necessary formulae, are also presented. Chapter 

IV consists of the data obtained with its analysis and 

discussion. 

In conclusion, a summary of the findings is pre­

sented with suggestions for further research. 



CHAPTER I 

A REVIEW OF THE LITERATURE 

The reader has garnered from the introduction that 

the theme with which this study concerns itself is the 

nature of the Picture Arrangement subtest of the V.echsler-

Bellevue Intelligence Scale, Form I . In other words, ex­

actly what funotion or functions are tapped by the Picture 

Arrangement subtest, and to what extent are these elements 

present should the subtest contain more than one? This, 

generally stated, is the problem. 

To orient the present study in its proper setting, 

it is of some moment to consider what theoretical and 

experimental research has revealed in this field, both 

broadly and specifically. The review of the literature will 

necessarily involve a general overview of short forms of 

the Wechsler-Bellevue in which Picture Arrangement is used, 

of scatter and pattern analysis, and the nature of the sub­

test as described by various authors, together with speci­

fic and related studies on it. As a result, the related 

hypotheses will come to the fore, and the necessity and 

importance of the question will be considered in the light 

1 David Wechaler, The Wechsler-Bellevue Intelll-
;ence Scale for Adolescents and Adults, Record Form I, New 
ork, Psychological Corporation, 194*?. 
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of what has been accomplished up to the present time. 

1. Survey of the Literature 

Many studies on the Wechsler-Bellevue have been 

reported in the literature, some consisting of investi­

gations of short forms, the majority dealing with scatter 

and pattern analysis, while one was directly concerned with 

discovering the nature of Picture Arrangement. All too few 

have taken up the question of the rationale of the subtests. 

Among those considered to be important, only two were 

theoretical studies while one was experimental. 

a) The short forms. — In bringing together the 

various sources of information on studies conducted with 

the Wechsler-Bellevue, it was noted that a good many con­

sisted of reports on short forms. Though these are of no 

direct concern, they may help to give further reason for 

undertaking the present study. Among the many investi­

gations, very few have included the Picture Arrangement 

subtest. 

A study by Cohen and Steisel2, using a population 

of thirty-two individuals of superior intelligence, 

2 Bertram Cohen and Ira M. Steisel, "An Evaluation 
of the Wechsler-Bellevue Test", in the Proceedings of the 
Iowa Academy of Science, Vol. 54, 1947, as reported by 
Q.D. Love11 in the Psychological Abstracts, Vol. 23, No.11, 
item 5518, issue of November 1949, p. 689. 
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revealed that a correlation of .52 existed when Digit Span 

and Picture Arrangement were compared with the full scale 

of the Wechaler. It would seem that together, these two 

can predict the total score to some extent, or it could 

perhaps be assumed that they measure many of the same 

functions included in the remaining subtests. If this were 

actually the case, it would be very important to discover 

what is measured by these two subtests, to ascertain the 

overlap existing, and then possibly to eliminate one, or 

better still, to develop them further so that they might 

fully measure those elements which do not correlate with 

the rest of the Wechaler Scale. In connection with this, 

one author holds that 

For Justifiable inclusion in a battery a 
subtest should make a unique contribution, and 
where the battery is to be interpreted diagnosti-
cally, this requirement is quite compelling. 

In another report, using three subtests, Hilden and 

his associates reported that 

The correlation of S [Similarities], PA 
[Picture Arrangement], BD [Block Design] with 
T wtd. is .942, and that of 3, V [Vocabulary], BD 
is .937. While the latter is slightly lower, it 
would be preferable for clinical usage since the 
substitution of V for PA reduces the correlation 
by a very small amount, but adds tremendously to 
the qualitative diagnostic value. This material 
may be suggestive of distorted thought processes, 

3 Melvin R. Marks, "A Criticism of the Use of the 
Wechsler-Bellevue Scale as a Diagnostic Instrument", in the 
Journal of General Psychology, Vol. 49, First Half, issue of 
July 1953, p. 145. * " ^ 
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which a re no t considered i n the I n t e l l i g e n c e l e v e l 
as such, and which could no t be obta ined from PA.4 

V.ith such a high r e l a t i o n s h i p , one might be tempted 

to be s a t i s f i e d with us ing only these th ree s u b t e s t s . On 

the o the r hand, i t would seem to i n d i c a t e t h a t P i c tu r e 

Arrangement can be e a s i l y s u b s t i t u t e d fo r Vocabulary wi th 

no app rec i ab l e change i n c o r r e l a t i o n , and thus t h a t both 

P i c t u r e Arrangement and Vocabulary are tapping s i m i l a r 

func t ions as r e l a t e d to the r e s t of the t e s t , or oan p r e d i c t 

the t o t a l s c o r e . 

Using two s u b t e s t s , wi th a popu la t ion of 523 i n d i v i -

d u a l s , Gurvi tz showed t h a t those which b e s t p r e d i c t e d 

the t o t a l score were P i c tu r e Arrangement and D ig i t Span 

wi th a c o r r e l a t i o n of .90 wi th the f u l l s c a l e s c o r e . How­

ever , McNemar d i s a g r e e d : 

D i g i t Span p lus P i c t u r e Arrangement, the 
p a i r proposed by Gurv i t z , does n o t appear i n the 
l i s t because i t c o r r e l a t e s only .770, a value 
which i s near . 7 4 1 , the c o r r e l a t i o n fo r the wors t 
p a i r (Dig. S p . , O b j e c t s ) . 6 

4 A.H. Hilden, J .V. Taylor and P.H. Du Bois , "Empi­
r i c a l Eva lua t ion of Short V.'-D S c a l e s " , In the Journa l of 
C l i n i c a l Psychology, Vol. 8 , No.4, i s s u e of October 1962, 
p . 328 . 

5 Milton S. Gurv i tz , "An A l t e r n a t e Short Form of 
the Wechsler-Bel levue Tes t " , i n the American Journa l of 
Or thopsych ia t ry , Vol . 15, No.4, i s s u e of October 1945, p . 7 2 8 . 

6 (<uinn McNemar, "On Abbreviated Wechsler-Bellevue 
S c a l e s " , i n the Jou rna l of Consul t ing Psychology, Vol . 14, 
No.2, i s s u e of Apr i l 1950, p . 8 0 . 
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Even so, the relationship seems to be sufficiently high 

that further research Into the nature of these subtests 

would be warranted. 

b) Scatter and pattern analysis. -- Another aspect 

of the investigations on the Wechsler-Bellevue was that in 

which pattern and scatter analysis formed the bases for 

the diagnosing of mental dysfunction. Primarily, these 

studies were intended to differentiate between normals and 

abnormals, and among abnormals. This was based on the 

assumption that were any differences obtained either in the 

pattern or graph represented by performance on the subtests, 

or in the deviations of the quantitative data obtained 

between or among subtests, some classification or diagnosis 

of patients could be made. 

One of these reports found that 

Three tests reliably differentiate morons 
from schizophrenics: comprehension and picture 
arrangement, in which the schizophrenics are in­
ferior to the morons; and arithmetic reasoning 
in which the schizophrenics are superior to the 
morons... Perhaps we have here a "sign" of 
mental deficiency as distinguished from schizo­
phrenia .' 

Although this was offered tentatively and as a hypothesis, 

a great many of the studies so offered have been widely 

7 Ann Magaret and Clare Wright, "Limitations in 
the Use of Intelligence Test Performance to Detect Mental 
Disturbance", in the Journal of Applied Psychology, Vol. 27, 
Ko.5, issue of October 1943, p. 392. 
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accepted as factual. The reasons are clear. There was 

nothing definite enough on which to base diagnoses, and 

anything such as the above was quickly put to use as a 

possibly better Indication than chance and clinical intu­

ition. As Schofield remarked, "Attempts to use Wechsler-

Bellevue subtest patterning as a clue to personality have 

stemmed more from a wish than from a rationale"8. 

However, some attempt has been made to study the 

underlying assumptions experimentally. This was done by 

Cohen who published some of the material resulting from a 

factor analysis of the Wechaler9. Although the whole of 

the Wechaler was included, only the section on Picture 

Arrangement will be considered. 

This test measures the Nonverbal Organi­
zation factor in all the groups, relatively poorly 
in the psychoneurotics and schizophrenics and 
quite well in the brain-damaged group. Its 
measurement of present general functioning is 
generally poor in the three groups. The test has 
low communality with the battery In the psycho­
neurotics and schizophrenics, i.e., its variance 
is to a considerable degree "tied up" in measuring 
something which is not measured by the other tests 

8 William Schofield, "Critique of Scatter and 
Profile Analysis of Psychometric Data", in the Journal of 
Clinical Psychology, Vol. 8, No.l, issue of January 1952, 
p. 20. 

9 Jacob Cohen, Multiple Factor Analyses of the 
Wechsler-Bellevue Intelligence Scale Performance of" 
Schizophrenic, Psychoneurotic, and BraIn-Damaged Groups, 
microfilmed Doctor's thesis presented to the University of 
New York, New York, March 1950, vii-162p. 
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over and above the Nonverbal Organiza t ion f a c t o r . 
This s p e c i f i c f a c t o r may be as Wechsler sugges t s 
" s o c i a l i n t e l l i g e n c e " , or as Rapaport p o s i t s 
"p lanning a b i l i t y and a n t i c i p a t i o n " . The au thor 
would withhold Judgement s u b j e c t to f u r t h e r 
f a c t o r - a n a l y t i c i n v e s t i g a t i o n , where t h i s s p e c i f i c 
va r i ance may be "captured" in an i n t e r p r e t a b l e 
common f a c t o r . * 0 

Although the above s t a t ement was of fered as a 

f a c t o r - a n a l y t i c a l l y based r a t i o n a l e , the conclus ion sug­

g e s t s t h a t the work i s f a r from completed. Much more r e ­

mains to be done; t h a t i s , f u r t h e r a n a l y s i s i s to be 

c a r r i e d ou t before a r r i v i n g a t the under ly ing f u n c t i o n s . 

As i t s t a n d s , there has been a l i t t l e p rogress towards 

e s t a b l i s h i n g the b a s i s f o r a r a t i o n a l e bu t no th ing more. 

I n d i c a t i o n s were t h a t f u r t h e r and more s p e c i f i c s t u d i e s are 

to be c a r r i e d ou t to be able to a r r i v e a t the under ly ing 

assumpt ions . 

c) T h e o r e t i c a l and exper imenta l r a t i o n a l e s of 

P i c t u r e Arrangement. — The two main t h e o r i e s concerning 

the n a t u r e of P i c t u r e Arrangement were advanced f i r s t by 

Wechsler and l a t e r by Rapaport . Others have c o n t r i b u t e d to 

the exper imenta l phase of i n v e s t i g a t i o n . 

The f i r s t hypo thes i s on what the P i c t u r e Arrangement 

s u b t e s t measures was of fered by i t s a u t h o r . His ideas on 

10 Jacob Cohen, "A F a c t o r - A n a l y t i c a l l y Based 
Ra t iona le f o r the Wechs le r -Be l levue" , in the J o u r n a l of 
Consu l t ing Psychology, Vol . 16, No.4, i s s u e of August 1952, 
p . 275* 
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the func t ions tapped were tha t P i c t u r e Arrangement 

. . . i s the type of t e s t which e f f e c t i v e l y 
measures a s u b j e c t ' s a b i l i t y to comprehend and s i z e 
up a t o t a l s i t u a t i o n . The s u b j e c t must unders tand 
the whole, must ge t the " Idea" of the s t o r y before 
he i s ab le to s e t himself e f f e c t i v e l y to the t a s k . 
There i s . . . some t r i a l and e r r o r exper imenta t ion 
but the sub jec t i s c a l l e d upon to a t tempt a p p r a i s a l 
of the t o t a l s i t u a t i o n . . . The s u b j e c t ma t t e r of 
t e s t n e a r l y always invo lves some human or p r a c t i c a l 
s i t u a t i o n . The unders tanding of these s i t u a t i o n s 
more n e a r l y corresponds to what o the r wri tors have 
r e f e r r e d to as " s o c i a l i n t e l l i g e n c e " . V;e ourse lves 
do no t be l i eve i n such an e n t i t y . . . . s o c i a l I n t e l ­
l i gence i s Jus t gene ra l i n t e l l i g e n c e app l ied to 
s o c i a l s i t u a t i o n s . 11 

I t should be noted t h a t t h i s was r e a l l y more of a theory 

based on obse rva t ion than a r a t i o n a l e proper- Nothing has 

been done by the author t o ve r i fy the s t a t ement e x p e r i ­

men ta l ly , as f a r as i s known. 

Rapaport , however, assumed P i c t u r e Arrangement to 

be a t e s t of "p lanning a b i l i t y and a n t i c i p a t i o n " , " judge­

ment and a t t e n t i o n " : 

On the P i c t u r e Arrangement s u b t e s t we sub­
mi t t h a t the s u b j e c t ' s achievement i s a r e f l e c t i o n 
of h i s a b i l i t y to a n t i c i p a t e the consequences of 
I n i t i a l a c t s or s i t u a t i o n s , and hence i s a r e f l e c ­
t i o n of h i s p lanning a b i l i t y . 1 2 

f 
11 D. Wechsler, The Measurement of Adult Intelll-

ence. Third Edition, Baltimore, Vllliams and Wilkins, 
9"4*4Tp. 88-89. 

12 David Rapaport, Merton Gill and Roy Schafer, "The 
Bellevue Scale", in Diagnostic Psychological Testing: The 
Theory, Statistical Evaluation, end Diagnostic Application 
of a Battery or Tests, Vol. 1, Chicago. Year Book Publishers, 
1»46, p. S17. 
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The planning in the Picture Arrangement sub­
test implies both attention and Judgement. Atten­
tion should effortlessly convey to the subject the 
essential features of the individual pictures, or 
the deviations of the pictures from each other-15 

Here again it can be said that this is a theory based on 

clinical observation although some attempt was made at 

validation through qualitative analysis of the type of 

failures in individual records. 

A factor analysis of the Wechsler, using a male 

veteran population of Neurotics, Psychotics and Organics 

between the ages of twenty and forty, brought out a more 

refined rationale: 

The pictures on this test are visual sti­
muli and are each meaningful, but it requires their 
arrangement by the subject to make them "tell a 
story". This phrase is no accident, but points to 
the necessity for verbal conceptual manipulation 
in coping with the problem presented by this sub­
test. As the subject works on any item, he must 
reason through his placement, set up hypotheses 
about a part of the sequence and accept or reject 
them on the basis of the pictures which remain. 
This process continues until a hypothesis which 
includes all the pictures of a series is found 
satisfactory by the subject, that is, until he has 
the story sequence which makes sense to him, or, 
alternatively, fails to do so.^4 

In addition the comment is made that 

13 I d . , op. c i t . , p. 219. 

14 Jacob Cohen, Multiple Factor Analyses of the 
Wechsler-Bellevue I n t e l l i g e n c e Scale Performance of 
Schizophrenic, Psychoneurotic, and Brain-Damaged Groups, 
microfilmed Doctor's thes i s presented to the Univers i ty 
Of New York, New York, March 1950, p. 78-79. 
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It [Picture Arrangement! measures the Non­
verbal Organization factor in all the groups, but 
in addition, may possibly measure verbal ability 
in the schisophrenics (.25), and dlstractlbility 
in the psychoneurotics (.23).Xo 

Although the first statement may give the impression that 

the findings were strictly experimental, the latter shows 

that this was not the case. The suggested rationale was 

not directly investigated; rather, it was but a logical 

interpretation or point of departure on which to base the 

general findings and by means of which the factors were 

to be identified or named. 

Other studies were conducted along these same 

lines. Ballnski16 found two factors in the fifteen-year-

old group. He described the first element as non-verbal 

or performance, while he called the second the verbal or 

verbalization factor. Among all the age groups, the 

Picture Arrangement subtest was found to be part of the 

second factor three times out of six. in his study, 

Bolle17 found two elements, the first of which he named the 

15 Id., Ibid., p. 126. 

16 Benjamin Ballnski, "An Analysis of the Mental 
Factors of Various Age Groups from Nine to Sixty", in the 
Genetic Psychology Monographs, Vol. 23, First Half, issue 
of February 19417 p. 212-216 and 221-225, passim. 

17 Arthur Bolle, A Factor Analysis of the Echelle 
D'Intelligence Ottawa-WecKsler, unpublished Master's thesis 
presented to the Institute or Psychology and Education of 
the University of Ottawa, 1954, p. 59. 
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ability to acquire and use knowledge of a verbal nature and 

the second, the ability to evaluate and organize visual 

material, where "to evaluate" meant the ability to recog­

nize and establish relationships. The Picture Arrangement 

subtest was found to be part of the second factor five 

times out of eight. Both studies would indicate that 

Picture Arrangement is a complex test measuring several 

things at the same time. 

There were, however, certain investigations which 

attempted to define the nature of the subtest experimen­

tally. One of these was a study by Burnham in which she 

sought to find whether a relationship could be obtained 

between the subtest and the percentage of human movement 

responses on the Rorschach Psychodi agnostic Test1*** This 

author 

... assumed that if both Rorschach human 
movement responses and Wechsler-Bellevue Picture 
Arrangement scores are Indicative of "social 
intelligence" or "Interest in people" and are 
also related to general intelligence, some rela­
tionship should be demonstrable between them. A 
randomly selected group of mental hygiene patients 
was used with various diagnostic classifications 
included.1* 

18 Hermann Rorschach, Psychodiagnostics Plates, 
Bern, Hans Huber, 1921. 

19 Catherine A. Burnham, "A Study of the Degree of 
Relationship Between Rorsohach U% and Wechsler-Bellevue 
Picture Arrangement Scores", in the Rorschach Research 
Exchange and Journal of Projective Techniques, Vol. 131, 
No.2, issue of [June] , 1949, p. 206. " 
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The hypothesis seemed to be quite reasonable and logical. 

However, it is thought that had other groups been used, a 

more meaningful conclusion might have been reached. The 

very nature of the pictures In the Picture Arrangement sub­

test suggests human movement or humans in action. The 

general movement responses could have been tied up with the 

human responses. Possibly much more could have been 

gleaned from this study had more Rorschach categories been 

used together with a sample of normals as well as one of 

clinical groups. The results could perhaps have helped to 

lay some groundwork for the present research. Still one 

fact was noted-- the question of "social Intelligence" was 

so 

brought out. Though Wechsler stated that it Is only 

general intelligence, he claims that other authors call it 

"social intelligence" because the pictures deal with human 

social situations. Burnham* s study stated that practically 

no correlation was found between her criterion and Picture 

Arrangement. Yet this Is not to be taken to mean that this 

subtest does not measure "social Intelligence". Rather it 

could be interpreted to mean that other criteria, if such 

could be had, might correlate significantly. As it was, 

Burnham found a correlation of only .09, which could be a 
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chanoe relationship since her population included only 

ninety patients. 

Another investigation, which compared the Rorschach 

with the Wechsler-Bellevue, held that for the Picture 

Arrangement subtest 

None of the correlations which were pre­
dicted to reveal a relationship between this 
subtest and W#, and "&.$> is statistically signi­
ficant. The significant relationship between 
picture arrangement and P was not predicted 
(.05 level of confidence). In addition, the 
relationships of picture arrangement with F-f-$ 
and CF + C approach significance at the .10 level 
of confidence. ^The latter, however, Is nega­
tively related.21 

It can be noted that the above report is more extensive 

than that of Burnham. More scoring categories were inclu­

ded, thus yielding a greater opportunity for arriving at 

the possible functions tapped by Picture Arrangement. 

However, only a trend towards three probably significant 

relationships was found, although these Authors' con­

ception of significance is not thought to be severe enough 

with the test they used. 

Two studies which compared the Primary Mental 

Abilities subtests with those of the Wechsler had little 

to offer in the way of results. One did not include 

21 Jules D. Holzberg and Lillian Belmont, "The 
Relationship Between Factors on the Wechsler-Bellevue and 
Rorschach Having Common Psychological Rationale", in the 
Journal of Consulting Psychology, Vol. 16, No.l, issue of 
February 105&, p. 89=36/ 
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P i c t u r e Arrangement and D i g i t Span saying t h a t they 

" . . . were omit ted because of t e s t i n g time and the f a c t 

t h a t these two s u b t e s t s c o n t r i b u t e l e a s t to the t o t a l 

s c o r e " 2 2 . The o t h e r 2 3 inc luded i t , but the r e s u l t s were 

n o t found to be s t a t i s t i c a l l y s i g n i f i c a n t except f o r the 

r e l a t i o n s h i p between P i c t u r e Arrangement and the Number 

s u b t e s t of the Primary Mental A b i l i t i e s which was found 

to be s i g n i f i c a n t a t the 5$ l e v e l of conf idence . 

One o t h e r i n v e s t i g a t i o n ^ which has no d i r e c t 

bear ing but which w i l l he lp to exp la in the r a l s o n d ' e t r e 

of the p r e s e n t r e sea rch , concerns the D ig i t Symbol s u b t e s t 

of the Wechsler . This was the only exper imenta l s tudy , 

a p a r t from t h a t of Burnham mentioned above, which d i r e c t l y 

t r i e d to d i s cove r the n a t u r e of one of the s u b t e s t s , the 

o the r s being concerned wi th the whole or p a r t s of the 

Vechs l e r . As f a r as t h i s au thor knows, no o t h e r a t tempts 

have been made to i nqu i r e i n t o the r a t i o n a l e of any of the 

22 George Becker, The Re l a t i onsh ip Between Thurstono 
SRA Prime i-y Mental A b i l i t i e s Tests and the W echs l e r -Bellevue" 
I n t e l l i g e n c e Tes t , unpublished Mas te r ' s t h e s i s , p resented to 
Fordlxara Univers 1 t y , New York, 1948, p . 14. 

23 Arthur Smith, A Comparison of the SRA Primary 
Mental A b i l i t i e s Tes t wi th the Wechsler-Bel levue I n t e l l i g e n c e 
S c a l e , unpublished Mas te r ' s t h e s i s , p resen ted to I l l i n o i s 
3 t a t e Normal U n i v e r s i t y , Normal, 1949, p . 17. 

24 T. Burik, " R e l a t i v e Roles of the Learning and 
Motor F a c t o r s Involved In the D i g i t Symbol Tes t " , i n the 
J o u r n a l of Psychology, Vol. 30, F i r s t Half, i s s u e of Ju ly 
1950, p . 4 1 . 
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subtests. 

The foregoing sections give rise to one question 

which apparently remains unanswered, namely, the choice 

of the topic. Why was Picture Arrangement to be investi­

gated when any of the other subtests could have been ex­

amined? As was seen above, one of the reasons for its 

choice stemmed from studies that have already been done on 

it, both theoretical and experimental. Another factor is 

the seeming importance of the subtest in pattern analysis. 

Again, its inclusion in some of the short forms would seem 

to indicate that it is of some importance. These factors 

have led the writer to investigate the nature of Picture 

Arrangement since it is being used in various situations 

and especially because performance on it is being inter­

preted according to the existing hypotheses. 

2. Hypotheses to be Investigated 

Bringing together all the material that in any way 

suggested possible hypotheses, It is seen that there were 

many. Looking over the suggested rationales, one can 

easily detect the mention of factors such as non-verbal 

organization, comprehending and sizing up a total situation, 

social intelligence, anticipation, planning ability, 

reasoning, distractibillty, evaluation or ability to 

recognize and establish relationships, and those that have 
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been experimentally verified and found to have no relation­

ship such as human movement, whole responses, color and 

form, pure color, and good form level or quality on the 

Rorschaoh. These are hypotheses that should be verified, 

including those that have already been investigated. 

All the studies that have been mentioned point to 

the necessity for further and thorough examination. Watson 

in 1946 held that 

The differences of opinion in regard to 
rationale between Wechsler and Rapaport are both 
encouraging and disconcerting. Encouraging, 
because they show that attention is being given 
to the meaning of the subtest scores obtained; 
and disconcerting, because they show that much 
remains to be done before a thoroughgoing rationale 
for the various subtest scores Is established... 
Further experience, clinical, experimental and 
statistical, will eventually allow more final 
Judgements to be drawn. Studies showing whether 
scores on the subtests are correlated with 
successful performance in other situations which 
require tvie came functions seem to be indicated. 
Factor studies are also applicable.2& 

The above statement shows the importance of the present 

undertaking and also suggests a method by which the 

investigation is to be conducted. It may be argued that It 

was written too long ago to have any application at the 

present date, but in 1952 the same cry was heard from 

Holzberg and Belmont: 

25 Robert I. Watson, "The Use of the Wechsler-
Bellevue Scales: A Supplement", in the Psychological 
Bulletin, Vol. 43, No.l, issue of January 1946", p. 66. 
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"'hlle the rationale for many clinical in­
struments has been slowly accumulating, this has 
been more in the nature of assumptions rather than 
experimentally demonstrated facts. While Wechsler 
offers some rationale for the subtests of his 
intelligence scale, these are more incidental 
comments than a systematic development of tost 
rationale in terms of a psychological theory which 
"deals with the rationale of how, by what pro­
cesses, the organizing principles of the perso­
nality and their pathological alterations are 
carried over into test perfomance [3, p. 248] , 

It is evident, then, that it is of some concern that some­

thing be done to discover what lies behind each of the sub­

tests. Although some of the short forms which inoluded 

Picture Arrangement seemed capable of substituting for the 

whole test or of predicting the total score, something 

should be known about what each subtest measures as rela­

ted to the rest of the test. Scatter and pattern analysis 

can be useful, but if the matter Is to be comprehensive, 

the rationale must needs be verified. Unless it is known 

exactly what psychological functions or processes have 

been affected in any particular case under study, and 

whether the same or different factors have been influenced 

in a number of Individuals on a particular subtest, a 

diagnosis oannot be precise. In other words, should a 

subtest measure more than one or two elements, intratest 

patterning could perhaps be more revealln'; in differential 

diagnosis. 

26 J.D. Holzberg and L. Belmont, op. cit., p. 23. 
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Some attempts, however, have been made to clarify 

the situation, and although the results do not seem too 

encouraging, many hypotheses still remain to be studied. 

The present research, then, was undertaken to show some­

thing of the rationale of the Picture Arrangement subtest 

and, in a limited sphere, to gain further knowledge of 

what is involved In the process of arranging a specific 

series of pictures in proper sequence. 

From the literature the following general hypo­

thesis was derived: the Picture Arrangement subtest of the 

Wechsler-Bellevue Intelligence Scale, Form I, does not 

measure one unitary function. To this general proposition, 

a number of specific hypotheses are related, namely: 

1. Picture Arrangement measures "social intelli­
gence" , (Wechsler). 

2. Picture Arrangement measures "planning ability", 
(Rapaport). 

3. Picture Arrangement measures "foresight or 
anticipation"^ (Rapaport). 

4. Picture Arrangement measures "Judgement", 
(Rapaport). 

5. Picture Arrangement measures "attention", 
(Rapaport and Cohen). 

6. Picture Arrangement measures "reasoning", 
(Cohen). 

7. Picture Arrangement measures "dlstractibllity", 
(Cohen). 

8. PIcture Arrangement measures "a verbal or verba­
lization factor", (Cohen, Balinskl and Bolle). 
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9. Picture Arrangement measures "non-verbal orga­
nization, or ability to recognize and establish relation­
ships, or logical sequence and relationships", (Cohen, 
Balinskl and Bolle). 

The definitions of the above terms are not included at 

this point since an explanation is forthcoming in the next 

portion of this report. 

Having established the suggested elements which in 

any way contribute to the general hypothesis, the method of 

investigation, the possibility of studying each factor and 

the instruments used will be elaborated upon in the 

following chapter. 



CHAPTER II 

THE EXPERIMENTAL DESIGN: 
SELECTION AND DESCRIPTION OF TOOLS 

The general and specific hypotheses obtained from 

the review of the literature give rise to the type of 

approach necessary to investigate them. From the method 

of study will result the possibility or inability of 

examining the particular assumptions set forth in the 

preceding chapter. Finally, the selection and description 

of tools, as related to the sub-hypotheses to be verified, 

will be considered. 

Accordingly, this chapter reports on the three 

s teps taken: 

1. The procedure necessary to study the suggested 
rationales; 

2. The elimination and selection of sub-hypotheses 
and the reasons therefor; 

3. The selection of instruments to be used to test 
the assumptions chosen for verification. 

The development of these topics form the content of the 

sections which follow. 

1. The Procedure 

Before arriving at a final formulation of the speci­

fic problem, it is necessary to outline the method by whioh 

this study is to be conducted. As was suggested in the 
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l i t e r a t u r e , a corre la t iona l approach i s to be followed In 

the i n v e s t i g a t i o n of the suggested sub-hypotheses. This, 

therefore, w i l l involve the use of t e s t scores which are 

to be compared with those obtained on Picture Arrangement. 

Since the l a t t e r c o n s i s t s of three separate scores (accuracy, 

time bonus and t o t a l ) , each of them i s to be compared with 

each of the t e s t s used to ver i fy the part icu lar assumptions. 

I t i s hoped that with this refinement the r e s u l t s may 

poss ibly be more extens ive and appl icable . 

From the number of elements which are to be examined, 

the use of mult iple corre la t ion has a l so been lndioated i n 

order to determine the r e l a t i v e contribution of each factor 

which may be present i n Picture Arrangement. 

2 . Sub-Hypotheses Eliminated and Se lec ted . 

Due to the method of i n v e s t i g a t i o n , some of the 

s p e c i f i c hypotheses were neces sar i ly eliminated while 

others were s tudied . 

a) Sub-hypotheses e l iminated. — A problem that 

poses i t s e l f i s whether a l l of the s p e c i f i c hypotheses can 

be examined, as wel l as why they can or cannot be. In 

answer to th i s i t can be s ta ted that although i t had been 

1 Robert I . Watson, "The Use of the Wechsler-
Bellevue S c a l e s : A Supplement", In the Psychological 
B u l l e t i n , Vol. 43, No. l , i s s u e of January 1946, p . G6. 
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hoped to test for "social intelligence", "planning ability 

and anticipation", no adequate measuring instruments could 

be found for any of these. Though there exists a test 

which presumably measures "social intelligence", it is 

thought to tap only general intelligence as applied to 
2 

social situations and is generally considered an invalid 

measure. With respect to "planning and anticipation", the 

existing tests are still In a very early stage of develop­

ment and are under investigation at the present. Yet, be 

that as it may, Thurstone's Primary Mental Abilities, 

Reasoning subtestr, supposedly contains these two factors. 

More will be said in the discussion of this test in con­

nection with the "reasoning" sub-hypothesis. Nor was 

"Judgement" to be tested for; rather, the "reasoning" 

element is to be studied because the former has been found 

to contain the latter element4, and conversely, that the 

"Judgement" factor "...had weight in the Reasoning test of 

2 Harold G* Seashore, Director of the Test Division, 
Psychological Corporation, letter to the Author, November 
29, 1955. 

3 L.L. Thurstone and T.G. Thur stone, Examiner 
Manual for the SRA Primary Mental Abilities, Preliminary 
Edition, Chicago, Science Research Associates, 1947, p. 1. 

4 J.P. Guilford, Editor, and J.I. Lacey, Research 
Associate, Army Air Forces Aviation Psychology Program 
Research Reports, Printed Classification Tests, Report 
No. 5, Washington, Superintendent of Documents, U.S. 
Government Printing Office, 1947, p. 129. 
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Thurstone"5. 

b) Sub-hypotheses investigated. — V'ith the elimin­

ation of the "Judgement", "social intelligence" and 

"planning ability and anticipation" elements, those which 

remain for investigation give rise to the speoifio problem, 

namely, whether Picture Arrangement measures reasoning or 

logical sequence and relationships, verbal conceptuali­

zation, attention and distractibility, and to what extent 

each of these are to be found in the subtest. Only those 

factors which could come under scrutiny will be included 

primarily because the necessary instruments are available 

and also because they are thought to be valid and reliable 

measures. 

3. Sub-Hypotheses and the Instruments 

In considering the tests, their oholce will be 

explained with special reference to the sub-hypotheses 

which they are supposed to examine. Because of the diffi­

culties involved in choosing one definition in preference 

to another and in the rapprochment between the one chosen 

and the one given to a test by its author, it was decided 

to accept those given to tests which are thought to 

5 Harold M. Corter, "A Factor Analysis of Some 
Reasoning Tests", in the Psychological Monographs, Vol. 66, 
No.8, issue of March 1952, p. 28. 
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compare best with the elements of the hypothesis which 

were selected for study. Since for each test a definition 

is usually given as to what it is supposed to measure, that 

meaning which best described what apparently occurs in the 

arrangement of the pictures In Picture Arrangement was 

chosen to verify a particular element of the hypothesis. 

Besides the question of definitions, the problem 

of "pure" tests also arises. Although it cannot be claimed 

that such tests exist, some do approximate this requirement. 

Those that have been subjected to factor analysis have in 

most cases shown to be closest. Others have not been so 

analysed but they are also thought to be useful here 

because of the singularity of content. Thus, the tools 

selected to study the various aspects of the Picture 
6 Arrangement subtest are: the Primary Mental Abilities Test , 

Verbal-Meaning and Reasoning subtests; the Differential 
7 

Aptitude Tests , Abstract Reasoning portion; the Minnesota 
Q 

Clerical Test , Number and Name Checking. 

6 L.L. Thurstone and T.G. Thurstone, SRA Primary 
Mental Abilities, Chicago, Science Research Associates, 
1947, p. 1-2 and 6-6. 

7 G.K. Bennett, H.G. Seashore, A.G. Wesman, 
Differential Aptitude Tests. Abstract Reasoning, Form A, 
New York, Psychological Corporation, 1947. 

8 D.M. Andrew, D.G. Paterson and H.P. Longstaff, 
Minnesota Clerical Test. New York, Psychological 
Corporation, 1933. 
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Various reasons presented themselves for this 

ohoioe of tests. These will be considered in the follow­

ing subsections together with other relevant material. 

Since the main concern is the Picture Arrangement 

subtest, it would be well to begin with Its description 

and to follow through with the relation of the other tests 

to their specific hypotheses. The characteristics of the 

tools, methods of scoring, a general apercu of the litera­

ture, and a word on their validities and reliabilities 

will also be put forth. 

a) Picture Arrangement. — The Picture Arrangement 

subtest consists of seven items, the first of which is a 

•ample or demonstration series of three separate picture 

cards— much like cartoon drawings. And Just like cartoons, 

these series can be arranged in such a way that they will 

tell a story. The first series (House) contains three 

cards— as in the sample set. The second and third items 

(Holdup and Elevator) have four cards each, while the 

fourth (Flirt) contains five. In the last two series 

(Taxi and Fish) six cards are Included in each. A certain 

amount of manipulation of the cards is necessary and the 

test Is timed. The timing is not similar to that of a 

speed test since the time alioted is quite generous— one 

minute being allowed for each of the first three series 

and two minutes for each of the last three. The timing is 
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necessary e s p e c i a l l y for the l a s t two s e r i e s where a time 

bonus of three points i s given i f an accuracy score of two 

or three i s obtained within twenty seconds, or a bonus of 

two points within th ir ty seconds, or one of one point with­

i n for ty seconds. 

For the l a s t two items the accuracy score varies 

from three points to one point according to a s e t arrange­

ment while a score of three or two points i s given for the 

fourth s e r i e s . A score of zero i s given when the arrange-
9 

stent does not oonform to the l i s t given by Wechsler, or 

when an indiv idual goes beyond the a l l o t e d time for any one 

s e r i e s . The f i r s t three items have a score of two each i f 

accurate, with no time bonus, or a score of zero i f i n ­

accurate . 

An important point to be considered centers on the 

r e l i a b i l i t y of the s u b t e s t . Nothing d e f i n i t e has been 

mentioned about i t by Wechsler. However, Derner and h i s 

a s soc ia t e s , using a sample of 158 ind iv idua l s , found a 

t e s t - r e t e s t r e l i a b i l i t y to be .64 and concluded that i t 

9 David Wechsler, The Measurement of Adult I n t e l l l -

fence, Third Edit ion, Baltimore, Williams and Wiikins Co., 
TO7p. 179. 

10 G.F. Derner, M. Aborn, and A.H. Canter, "The 
R e l i a b i l i t y of the Wechsler-Bellevue Subtests and Scales", 
i n the Journal of Consulting Psychology, Vol. 14, No.3, 
i s s u e of June 1950, p . 177. 
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appears to be one of the l e a s t s tab le s u b t e s t s . Yet the 

procedure of r e - t e s t i n g i s worthy of note . Out of the 158 

subjeots , s i x t y were r e - t e s t e d af ter one week, s i x t y a f t er 

four weeks, and t h i r t y - e i g h t a f ter s i x months. They noted 

that scores Increased by 2 .8 weighted score points a f ter 

one week using s i x t y i n d i v i d u a l s . This tends to show that 

practioe e f f e c t may have had quite an inf luence on the 

r e s u l t s and was a fac tor to be contro l l ed . Once the content 

i s known by the subject , i t would be easy for him to think 

over the arrangement u n t i l such time as he i s to take the 

r e t e s t , and poss ib ly have an ink l ing that he had i t wrong. 

Another p o s s i b i l i t y concerns the technicians who adminis­

tered the t e s t . I f any ind ica t ion was given that the 

arrangement was not correct , the subject would be more 

careful i n the next t e s t i n g , or again there may have been 

d i scuss ion among the subjec t s . A l l kinds of controls may 

have been lacking s ince none of them were e x p l i c i t l y 

mentioned. However, apart from these comments, the proced­

ure used i s rather quest ionable . Due to I t s very nature, 

Picture Arrangement i s not amenable to a t e s t - r e t e s t 

method. The content already being known, i t would be d i f ­

f i c u l t to draw any conclusions for purposes of assess ing 

i t s r e l i a b i l i t y . The method used would be more appropriate 

i n discovering the e f f e c t of pract ice i n th i s subte s t . 
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Another consideration, brought out by Wechsler, 

might affect to some extent the reliability of the subtest: 

It Is of some moment whether the story 
told by the pictures is that of a bird building 
its nest, or a policeman pursuing a thief in a 
radio car. The former is a situation a country 
boy may grasp at once, the latter may puzzle him 
a good deal; and what holds for such simple 
situations plays an even greater role when the 
story told by the piotures is more complicated. 
...we found that subjects of a particular 
oultural level were rather favored by one or 
another of the series. For example, some of the 
Soglow pictures, which are not only among the 
best, but also among the most difficult, were 
surprisingly easy for the sophisticated type of 
individual.11 

This would indicate that cultural factors have a definite 

influence on the Picture Arrangement scores. On the other 

hand, depending on the interpretation given the statement, 

"Educational and social factors made very little dif­

ference"12. If "educational and social" factors are taken 

to mean cultural factors, then there is disagreement 

between Wechsler and Gurvitz. However, it will depend on 

the type of groups chosen as to how much of an Influence 

these factors will have on performance. If the groups are 

homogeneous, intra-group comparisons of the results should 

not vary to any great extent as far as these elements are 

11 David Wechsler, op., clt., p. 88. 

12 Milton S. Gurvitz, "An Alternate Short Form of 
the Wechsler-Bellevue Test", in the American Journal of 
Orthopsychlatry, Vol. 15, No.4, Issue of October 1945, 
p. 728. 
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concerned. 

b) Ploture Arrangement measures a verbal and a 

reasoning element. --It was said that a test which had 

been factor analyzed would approach a "pure" test. The 

one which suggests itself as a measure of both the verbal 

and reasoning factors is Thurstone's SRA Primary Mental 

Abilities Test. The literature in general has tried to 

show whether or not there are "primary abilities" and how 

many there actually are, while other studies dealt with the 

prediction of academic achievement and success at the 

college level. The former investigations were conducted at 

a time when factor analysis was still in its early stage. 

In connection with this McNemar, in 1939, stated that 

So far as the factorial methods are con­
cerned it would seem that the weakest links in an 
otherwise strong chain are those which bridge the 
gap between mathematical factors and psychological 
meaning and the chasm between sample and universe 
values. In fact the latter link is practically 
missing, and from the reviewer's viewpoint, this 
constitutes a serious limitation. This not only 
has to do with how many centroid factors are of 
non-chance significance, but also with the stability 
of test projection.13 

Spearman argued somewhat along the same line, though he 

went further: 

13 L.L. Thurstone, "Primary Mental Abilities", in 
Psychometric Monographs No.l, as reviewed by ^uinn McNemar, 
In the Journal of~Educatlonal Psychology, Vol. 30, No.l, 
Issue of January 1939, p. 76-77. 
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The r e s u l t s are the opposite to anything 
ever obtained in previous researches . . . there has 
been found a complete absence of any general 
faotor . . . . t h e new method . . . I s l i a b l e to go 
completely astray In a oerta in appl icat ion of 
questionable pr inc ip le s to inadequate d a t a . 1 4 

These comments were made when l i t t l e was known about 

the appl icat ion of fac tor analys i s and when i t was d i f f i c u l t 

to accept the theory of mult iple a b i l i t i e s . To-day, how­

ever, th is theory has become widely accepted and many more 

fac tors have been found other than the seven found by 

Thurstone, although the problem of I d e n t i f i c a t i o n of factors 

i s ever present . In 1951, Michael and h i s co-workers found 

that "with the exception of S. [ spat ional r e l a t i o n s ] and Vs 

[ v i s u a l i z a t i o n ] the factors i d e n t i f i e d are cŝ sraon with 

those of Thurstone"1 5 . Guilford and h i s as soc ia tes found 

many more "primary a b i l i t i e s " though as ye t they have not 

been f u l l y va l idated . Much work i s s t i l l being done in 

ascerta in ing the ir presence. 

14 C. Spearman, "Thurstone1s Work Re-Worked", i n 
the Journal of Educational Psychology, Vol. 30, No. l , Issue 
of January 1939, p . 16. 

15 W.B. Michael, W.S. Zimmerman, and J .P . Guilford, 
"An I n v e s t i g a t i o n of the Spat ia l Relations and Visua l i za t ion 
Factors i n Two High School Samples", i n Educational and 
Psychological Measurement, Vol. 11, No.4, i s sue of Winter 
1951, p . 572. 

16 J . P . Guilford, Editor, and J . I . Lacey, op. e l t . , 
p . 823-838, passim. 
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The above was given by way of i n t r o d u c t i o n to the 

Primary Mental A b i l i t i e s Tes t . Only a p a r t of the t e s t 

has been used in t h i s p r o j e c t , namely, the Verbal-Meaning 

and Reasoning s u b t e s t s . 

1) Verbal-Meaning. — The choice of t h i s s u b t e s t i s 

based on the d e f i n i t i o n given to i t by Thurs tone . He 

def ined Verbal-Meaning as the " . . . a b i l i t y to unders tand 

i dea s expressed i n w o r d s " 1 7 . But what r e l a t i o n s h i p could 

t h i s have to P i c t u r e Arrangement which i s a non-language 

t e s t ? Following Cohen ' s 1 8 l i n e of thought and f i n d i n g s , 

t he p i c t u r e s are v i s u a l s t i m u l i r e q u i r i n g t h e i r arrangement 

by the s u b j e c t t o make them " t e l l a s t o r y " , n e c e s s i t a t i n g 

ve rba l conceptua l manipula t ion in coping wi th the problem 

p resen ted by the s u b t e s t . Paraphras ing t h i s s t a t ement , 

t he sub j ec t must f i r s t have an idea of what he i s to do 

and a c t u a l l y does , then t e l l h imsel f the s t o r y to see i f 

a l l the p a r t s f i t t o g e t h e r . Although he i s n o t asked the 

s t o r y o r a l l y , he must produce and manipulate t h a t s t o r y 

m e n t a l l y . To produce t h a t s t o r y , the i n d i v i d u a l must use 

17 L.L. Thurstone and T.G. Thurs tone , Examiner 
Manual fo r the SRA Primary Mental A b i l i t i e s , Pre l iminary 
E d i t i o n , Chicago, Science Research A s s o c i a t e s , 1947, p . 1. 

18 Jacob Cohen, Mult iple Fac to r Analyses of the 
Wechsler-Bel levue I n t e l l i g e n c e Scale Performance of Schizo­
p h r e n i c , Psychoneuro t ic , end Brain-Damaged Groups, micro­
fi lmed Doc to r ' s t h e s i s p resen ted t o the U n i v e r s i t y of 
New York, New York, March 1950, p . 78 . 
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words or give "mental voice" to his Ideas. It will also 

be necessary for him to know the meaning of the words he 

uses for the proper expression of those ideas. 

Reasoning thus, a test is needed to fulfill the 

above requirement. Since the definition ascribed to the 

Primary Mental Abilities Verbal-Meaning subtest is such 

that it coincides with the hypothesis, it was chosen as one 

of the tests to be included in the battery. 

The subtest consists of fifty items, each of which 

requires the subject to choose one of four words which has 

the same meaning as the first or given word. The testes 

has four minutes in which to complete the test. Each indi­

vidual answers on a self-scoring pad and the score on this 

test is the sura of the number of correctly marked items, 

with no correction for guessing. 

Before considering the reliability of the subtest, 
19 a critical note should be added. Wesman and Seashore 

caution that there may be a difference between so-called 

verbal ability and vocabulary. These may be two entirely 

different concepts. In line with this it is noted that 

Thurstone included a Verbal-Meaning test in his battery 

which may be simply recognition of words having the same 

19 A.G. Wesman and H.G. Seashore, "Frequency Vs. 
Complexity of ir'ords in Verbal Measurement", in the Journal 
of Educational Psychology, Vol. 40, No.7, Issue of 
November 1949, p. 395. 
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meaning, or, possibly "verbal ability" or facility with 

words and their correct usage, and a V ord-Fluency test 

which may possibly be what is called the "ability to 

verbalize". 

Although the Verbal-Meaning subtest is supposedly 

loaded with a verbal faotor, one study revealed that It 

...has significant weights on the "academic" 
factor, the "judgement" factor and the "pro­
ductiveness" factor. In terms of the parameters 
used in this test it can be described as a measure 
of learned activity that requires discrimination 
and evaluation in its solution.20 

The first factor, A, was called an "academic" 
or learned activity factor. It found Its expression 
in vocabulary tests ... a reasoning test, and 
others. This factor was believed to be similar 
to a "restrictive task" factor of Thurstone and a 
"central Integrative field factor" found in 
Halstead's work. 

The third factor, J, was called a "judgement" 
faotor. It Involves discrimination, ability to 
weigh and evaluate, to exercise control in one's 
thinking, and to function wisely as In a mature 
person. 

The factor, P, called "productiveness" was 
primarily concerned with speed of outgut, although 
Ideational richness played some role. 

This information tends to clarify what the subtest measures. 

Though the verbal factor was present, three additional 

factors were found to be included. It will be noted that 

20 Harold M. Corter, op.clt., p. 22. 

21 Id., Ibid., p. 28. 

22 Id., ibid., p. 28. 
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th i s statement of what i s contained i n the subtes t coincide 

quite we l l with the hypothesis of the present study a l ­

though the third factor was not included as such. 

The r e l i a b i l i t y of the t e s t i s quoted at .92 by 
23 Thurstone , using a sample of f i v e hundred tenth grade 

s tudents . This was presumably based on a t e s t - r e t e s t 

s i t u a t i o n although i t i s not c l e a r l y s tated i n the Manual 
24 whether th i s was the actual procedure. However, Traxler , 

using a sample of 104 g i r l s , found a t e s t - r e t e s t r e l i a ­

b i l i t y c o e f f i c i e n t of .81 for grade e leven, and .83 for 

grade twelve. He went on to say that from these r e s u l t s 

the t e s t seems to be r e l i a b l e . 

1 1 ) Reasoning. — Thur s t o n e ' s d e f i n i t i o n of 

"reasoning" was a primary factor i n the choice of th i s 

s u b t e s t . The d e f i n i t i o n s t a t e s that the Reasoning t e s t 

measures "the a b i l i t y to so lve l o g i c a l problems,— to f o r e ­

see and p lan" 2 5 . I t was sa id e a r l i e r that "fores ight and 

planning" would not be inves t iga ted because of the lack of 

23 L.L. Thurstone and T.G. Thurstone, Examiner 
Manual for the SRA Primary Mental A b i l i t i e s , Preliminary 
Edi t ion , Chicago, Science Research Assoc ia t e s , 1947, p. 7. 

24 Arthur Traxler, " S t a b i l i t y of Scores on the 
Primary Mental A b i l i t i e s Tests", i n School and Soc ie ty , 
Vol. 53, No. 1365, Issue of February 1941, p"7~256\ 

25 L.L. Thurstone and T.G. Thurstone, Examiner 
Manual for the SRA Primary Mental A b i l i t i e s , Preliminary 
Edit ion , Chicago, Science Research*'Associates, 1947, p. i . 
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a measuring i n s t r u m e n t . I t might be argued t h a t the 

Reasoning t e s t could have been used fo r t h i s purpose , bu t 

26 

s t u d i e s conducted by Army Air Force Psycholog is t s appar ­

e n t l y show t h a t there i s more to "p lanning and f o r e s i g h t " 

than the d e f i n i t i o n would seem to i n d i c a t e . However, the 

f i r s t p a r t of the d e f i n i t i o n , the so lv ing of l o g i c a l 

problems, seemed to f i t i n wi th the s p e c i f i c hypothes i s i n 

which there i s a mention of l o g i c a l sequences . 
T n a Reasoning p o r t i o n of the Primary Mental A b i l i t i e s 

i s made up of t h i r t y i tems which a re to be solved w i t h i n a 

s i x minute p e r i o d . Each i tem c o n s i s t s of a s e r i e s of 

l e t t e r s which fo l low each o the r aocording to a c e r t a i n r u l e . 

The s u b j e c t must s tudy the l i n e , d i scove r the r u l e and mark 

the nex t l e t t e r t h a t would l o g i c a l l y fol low i f the l i n e 

were to be con t inued . For example, i f a l i n e read "abababab", 

the nex t l e t t e r would be "a " ; or i f I t read "abghcdi jef" , 

the l e t t e r t h a t would l o g i c a l l y fol low would be "k" . The 

score I s the t o t a l number of c o r r e c t answers wi th no c o r ­

r e c t i o n formula f o r g u e s s i n g . 
27 

C o r t e r ' s s tudy , mentioned i n connect ion wi th the 

Verbal-Meaning s u b t e s t , found the same three f a c t o r s 

26 J . P . Gui l ford , E d i t o r , and J . I . Lacev, op. c i t . , 
p . 823-838, pass im. ~~ 

27 Harold M. C o r t e r , op. c i t . , p . 22 and 28 . 
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applicable to the Reasoning subtest except that these were 

highly loaded, with moderate loadings in an unnamed faotor, 

and thus would presumably be measuring the same things as 

the Verbal-Meaning subtest. However, Thurstone28 found a 

correlation of only .178 between the two subtests* 

A noteworthy item was mentioned by Thurstone in 

connection with the "reasoning" factor: 

Recent research has shown that R is really 
two separate abilities: inductive reasoning, the 
ability to reason from specific cases to a general 
rule; and deductive reasoning, the ability to 
reason from stated premises to a logical conclusion. 
The present test is a composite measure of both 
abilities.2® 

Although the test is a composite measure of both abilities, 

it might have been better had they been separated to yield 

two scores so that the influence of each could have been 

advantageously explored in relation to the problem of this 

research. 

The t e s t - r e t e s t r e l i a b i l i t y of the Reasoning t e s t 

i s quoted a t .93 by Thurstone3 0 us ing the same population 

as for the Verbal-Meanlng t e s t . 

28 L.L. Thurstone and T.G. Thurstone, Examiner 
Manual for the SRA Primary Mental A b i l i t i e s , Preliminary 
Edi t ion , Chicago, Science Research Assoc ia tes , 1947, p. 7. 

29 I d . , i b i d . , p . 2 . 

30 I d . , i b i d . , p. 7. 
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c) Picture Arrangement measures logical sequence 

and relationships. -- Although one test had already been 

included to study the "reasoning" factor, another was 

chosen as possibly measuring what the other did not and 

also as a probable check on the other. Because of the 

similarity with Picture Arrangement, of the reasoning 

involved, and also that it is a non-verbal test, the 

Abstract Reasoning portion of the Differential Aptitude 

Teats will be used to investigate this aspect of the hypo­

thesis. The test's Authors comment as follows: 

The Abetraot Reasoning test is intended as 
a non-verbal measure of the student's reasoning 
ability. The series presented in eaoh problem 
requires the perception of an operating principle 
in the changing diagrams. In each instance, the 
student must discover the principle or principles 
governing the change of the figures and give 
evidence of his understanding by designating the 
diagram which should logically follow. 3 1 

From this statement it can readily be seen why it was 

thought that the Abstract Reasoning subtest would be a 

likely measure of "logical sequence and relationships". 

Since the battery is still at an early stage of 

development, though being widely used, not enough time has 

•lapsed for the completion of any great number of investi­

gations. Much of the work that has been accomplished 

31 O.K. Bennett, H.G. Seashore and A.G. Wesman, 
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was ooncerned with the question of reliability as well as 

with the prediction of achievement In certain school sub­

jects. With referenoe to the Abstract Reasoning test, no 

study was found whioh had any dlreot bearing here. 

The Abstract Reasoning subtest consists of fifty 

items whioh are to be solved within a twenty-five minute 

period. It is a non-verbal or non-language type of test In 

which the subject is required to reason through a series of 

four diagrams to see what is going on, and then to select 

one out of five choices which would logically follow the 

given sequence of designs. The test resembles Picture 

Arrangement to some extent in that the procedure Is some­

what similar. The resemblance carries through as far as 

noticing details quickly and accurately, seeing the differ­

ences between them, and making a choice which would logi­

cally follow. The differences arise from the fact that 

Picture Arrangement deals mostly with human situations, 

with the individual cards requiring some manipulation, 

while Abstract Reasoning deals with symbols, the first four 

diagrams being already arranged and necessitating the 

choice of a fifth. 

The test is so constructed that it makes all dia­

grams clear, and the differences between one diagram and 

another self-evident. However, the progressive differences 

between designs in one series are clues to the rule which 
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will Influence the choice of the fifth diagram. 

The method of scoring is such that an individual is 

punished for guessing. The formula is the sum of the 

number of items correct less one quarter the sum of errors. 

The reliability of the test has been reported to 

be .62. This was obtained on test-retest data gathered 

from grade nine boys whose scores were compared with those 

they received when they reached grade twelve. However, test 

retest coefficients of .90 and of .92 were reported33 for 

grades eleven and twelve respectively. 

Comparing the Reasoning subtest of the Primary 

Mental Abilities with the Abstract Reasoning test, a corre­

lation of .60 has been quoted, while one of .44 was found 
34 

between the latter and the Verbal-Meaning of the former 

Nonetheless, the coefficients are thought to be suffi­

ciently low for the inclusion of both reasoning tests, and 

also because one purportedly taps both inductive and deduc­

tive reasoning while the other attempts to measure abstract 

reasoning or "The ability to perceive relationships in 

abstract figure patterns, generalization, and eduction of 

32 Id., ibid., p. 68. 

33 Id., ibid., p. 66. 

34 Id., ibid., p. 72. 
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principles from nonlanguage designs"35. 

d) Picture Arrangement measures attention and 

distractibllity. — The verification of both of these 

elements must be carried out by a test or tests which will 

investigate each factor either directly or indirectly. It 

is thought that the attention factor could best be measured 

by the Minnesota Clerical Test, using both the Number and 

Name Checking portions. However, the distractibllity factor 

is also to be verified by means of the same test. The 

choice of this instrument is based on the definition 

aseribed to it, namely, that it measures "The ability to 

observe and compare, to discriminate small differences 

rapidly, to adjust to a new situation, and to give attention 

to a problem"36* Each element in this definition apparently 

applies to picture Arrangement as is evident from obser­

vation. 

The attention factor is to be studied directly, but 

distractibllity is to be investigated indirectly. A 

critical note on scoring seems to be in order at this point. 

An article by Gandee and Blum suggests a revised scoring 

system so as to have both a speed and an accuracy score: 

35 Id., ibid., p. 7. 

36 D.M. Andrew, "An Analysis of the Minnesota Voca­
tional Test for Clerical Workers", in the Journal of Applied 
Psychology, Vol. 21, No.2, issue of April 1937, p. 169. 
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The scoring technique of right minus wrong 
does not apply to the test because an answer is 
not determined by chance, but is a result of a 
comparison of two series of items. The answer is 
based upon an individual's ability to pay atten­
tion to all the parts of the numbers or names to 
be compared.37 

Although the study had been undertaken from a practical 

standpoint, that ia, for the hiring of clerical staff, It 

also has practical applications here. The present writer 

has refined the statement further and has assumed that the 

error score would effectively represent a measure of dls-

traotibility or lack of attention. Of course, this 

assumption is also based on the definition given to the 

Clerical Test. 

The test consists of two parts— one being Number 

Checking, the other Name Checking. The first part has a 

time limit of eight minutes while the latter is limited to 

seven. Each portion consists of two hundred pairs of items. 

The subject is instructed to check the left hand items with 

those on the right, and if they are the same, to place a 

check mark in the space provided between each pair. If 

they differ, he is to make no mark in the apace. The 

Number Checking portion consists of series of numbers, some 

short, some rather long. The idea is to note whether one 

37 B. Candee and M. Blum, "A New Scoring System 
for the Minnesota Clerical Test", in the Psychological 
Bulletin, Vol. 34, No.8, issue of October 1937, p. 545. 
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or more of the numbers In a series does or does not coincide 

with the other of the pair- Similarly, in Name Checking; it 

is a question of noting whether one or more of the letters 

of one of the pair does or does not correspond exactly with 

the other. The score on each test is the sum of the 

correct items minus the sum of errors. The scores remain 

separate for the two tests. 

A great amount of work was put into the Clerical 

Test, and muoh of what has been accomplished has consisted 

mainly in the establishment of norms, in the prediction of 

success In clerical occupations, and thus became an instru­

ment of selection in that field. Another portion of the 

work has centered on the establishment of its validity and 

reliability. 

The use of both tests, Number and Name Checking, 

was dictated by one of the authors: 

Further reason for the retention of both 
the clerical checking tests In the battery is 
that the validity of the test is considerably 
increased when both of the tests are included. 8 

The reliability of the test is given as .76 for Number 

Checking, .77 for Name Checking., and .86 for both parts 

when they were taken together in a test-retest type of 

38 D.M. Andrew, "An Analysis of the Minnesota Voca­
tional Test for Clerical Workers", in the Journal of Applied 
Psychology, Vol. 21, No.2, issue of April, p. 170. 
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situation . The validity of the test was found to be 

.65 when correlated with the personal history of employed 

clerical workers. The degree of relationship between the 
40 41 

two tests is said to be .66 . In a study by Pond , the 

reliability of the instrument was given as .70, while the 

validity was in the order of .65. The correlation between 

Number and Name Checking was cited as .92 when corrected 

for attenuation. 

In concluding this section, it would be well to 

note that the tests whioh were chosen as measures of each 

element of the hypothesis under study, are to be accepted 

at faoe value, so to speak. It is not the writer's con­

tention to either prove or disprove what is measured by 

the tests, nor to debate their relative validities and 

reliabilities, although the latter have been taken Into 

consideration. This may be taken to mean that the 

definitions offered by the authors of the tests were 

accepted as possibly only descriptions of what each one 

measures, and also that it is left to other researchers 

39 D.M. Andrew and D.G. Peterson, Minnesota Clerical 
Test, Manual Revised in 3.946 for the Minnesota Vocational 
Test for Clerical Workers, New York, Psychological Corpo­
ration, 1946, p. 31. 

40 Id., ibid., p. 6. 

41 M. Pond, "What is New in Employment Testing", In 
the Personnel Journal, Vol. 11, No.l, issue of June 1932, 
p. 11. 
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to examine and determine their validities and reliabi­

lities. 

The material which has been discussed thus far, 

then, consisted in a statement of the general procedure to 

be followed in testing the hypothesis, a word on the 

elimination of some of the sub-hypotheses, the selection 

of those elements whioh would be investigated, and finally, 

a discussion of the tests which were to be employed in 

this research to study those specific assumptions* To this 

end, a description of the Picture Arrangement subtest, the 

Primary Mental Abilities Verbal-Meaning and Reasoning tests, 

the Differential Aptitude Tests Abstract Reasoning, and the 

Minnesota Clerical Test was given and related to the sub-

hypothesis each was to Investigate, together with a brief 

mention of the literature for each one. Reasons for the 

choice of each of the tests were presented, and their 

reliabilities were reported as well as their validities 

when available. 

The above comprises only part of the experimental 

design. The population and the statistical methods yet 

remain to be discussed and are treated at length in the 

following chapter. 



CHAPTER III 

THE EXPERIMENTAL DESIGN: 
POPULATION AND STATISTICAL METHODS 

After the selection of instruments for the verifi­

cation of the hypothesis had been made, the next step was 

to be the administration of the tests on a given population. 

The choice of individuals must be Justified, and once 

selected, the methods of statistical analysis which are to 

be employed on the basis of the sample and hypothesis, are 

to be set down. These points will now be considered. 

1. The Population 

In focusing attention on the population, the method 

by whioh selection was carried out and the reasons for 

choosing a selected rather than a random sample, should be 

explained. The elements which were to be held constant 

were education, language, sex and the age range. A certain 

number of individuals was to be administered all of the 

tests. The description of the actual group which was used 

is also to be accounted for. 

a) Education. — The effects of the levels of 

education on Picture Arrangement is not definitely known, 

though there has been some suggestion that schooling has 

an influence on the results, as was reported in one of 
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the researches1 in the field of Diagnostic Testing. Educa­

tional background was therefore controlled by limiting the 

ohoioe of the sample to a senior High School population. 

All the pupils from grades eleven and twelve of one High 

School were to be used so as to obtain greater homogeneity. 

b) Language. — Since one of the tests used to 

examine the "verbal" element required a knowledge of 

English, only English-speaking subjects were to be used. 

c) Sex. — Jastak found that "The contents of the 

last three items are definitely more congenial to the 

thinking of women than men"2. Because this conclusion was 

based on an item analysis of the records of 586 men and 

586 women, it was deemed important to eliminate the 

influence of the sex factor by choosing a homogeneous 

group. An all male sample was to be used. 

d) Age.— Bolle3 found that the performance factor, 

which he named "B" and described as the ability to organize 

1 Sol L. Garfield, "An Evaluation of the Wechsler-
Bellevue Patterns in Schizophrenia", in the Journal of 
Consulting Psychology, Vol. 13, No.4, issue of August 1949, 
p. 2861. 

2 J. Jastak, "An Item Analysis of the Wechsler-
Bellevue Tests", in the Journal of Consulting Psychology, 
Vol. 14, No.2, issue of April 1950, p. 92. 

3 Arthur Bolle, A Factor Analysis of the Echelle 
D'Intelligence Ottawa-Wechsler. unpublished Master's thesis 
presented to the Institute of Psychology and Education of 
the University of Ottawa, 1954, p. 59. 
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and evaluate visual material, existed in Picture Arrange­

ment between the ages of from fifteen to nineteen inclu­

sively. From the findings, no major differences in factor 

loadings were found in this age range. Because of this, 

the sample in the present study was to be limited in age 

range and to consist of a group of fifteen to nineteen-

year-olds . 

e) The number of individuals. — In order to reduce 

the standard error of the correlations which were to be 

computed, it was planned to include at least one hundred 

subjects in the present study* 

Through the use of the above-mentioned principles 

of selection, the resulting group which was tested con -

sisted of eighty-four third and fourth year High School 

English-speaking male students, ranging in age from fifteen 

years and four months to eighteen years and six months. 

Table I presents the age distribution of the group using 

an Interval of four months per class. The mean age of the 

group was found to be 17.03 years with a standard deviation 

of 9.24 months or .77years. 

A quick glance at the table will reveal two points. 

The first is that the distribution is bimodal. This could 

perhaps be explained in terms of the two grades, more 

individuals being older in grade eleven and more being 

younger In grade twelve, although the effect of blmodallty 
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Table I.- Age Distribution of Sample in Intervals 
of Four Months. 

Age Frequency 

18 yrs. 
18 yrs. 
17 yrs. 

17 yrs. 
17 yrs. 
16 yrs. 
16 yrs. 

16 yrs. 
15 yrs. 
15 yrs. 

4 mos. 
0 mos. 
8 mos. 

4 mos. 
0 mos. 
8 mos. 
4 mos. 

0 mos. 
8 mos. 
4 mos. 

to 
to 
to 

to 
to 
to 
to 

to 
to 
to 

18 
18 
17 

17 
17 
16 
16 

16 
15 
15 

yrs. 
yrs. 
yrs. 

yrs. 
yrs. 
yrs. 
yrs • 

yrs. 
yrs. 
yrs. 

7 mos. 
3 mos. 
11 mos. 

7 mos. 
3 mos. 
11 mos. 
7 mos. 

3 mos. 
11 mos. 
7 mos. 

4 
5 
15 

14 
9 
10 
11 

7 
5 
4 

Total Number 
Arithmetic Mean 
Standard Deviation 

34 
17 . 03 yrs. 
9 . 24 mos. 
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may be due to the size of the interval used. Secondly, if 

a curve were to be fitted, the result would be a negatively 

skewed one, indicating that the sample was on the older 

side. 

Though some of the students were bilingual, all the 

subjects had a good knowledge of English. The distribution 

of scores on the Primary Mental Abilities Verbal-Meaning 

subtest justified the description of the group as English-

speaking. 

It had been hoped that one hundred students would 

be included, but since the group tests were administered 

over a period of approximately six weeks, some of the 

students were automatically disqualified by missing a day 

of school when one or more of the group tests was to be 

given. The testing sessions were so organized that they 

coincided with the school's testing and guidance programme, 

thus making the testing appear to be part of the regular 

school routine. 

Sixteen individuals were eliminated for failing to 

take one or more of the group tests. However, it does not 

seem that selective factors were operating, judging from 

the results obtained on the tests which these individuals 

did take. It would appear that the usual absenteeism was 

present rather than direct refusal to submit to the battery. 

In all but five cases, only one test was missed} but 
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unfortunately two of the tests consisted of two parts, each 

of which was given at one sitting. This means that actually 

two tests were missed in one period when one of these double 

tests was administered. 

From the method of selection of the sample according 

to education, sex, age, language and school, it can be 

readily seen that the aim was to obtain as homogeneous a 

group as possible, the purpose being the elimination of any 

possible effects that might be caused by these factors. As 

a result, were any differences to be evidenced, it could be 

inferred that greater differences would be found in a 

heterogeneous group when the results were to be interpreted. 

The sample which was finally used approximated the require­

ments quite closely. 

2. Statistical Methods 

The statistical methods of analysis took into 

account the general purpose of this study, namely, the 

discovery of the degree of relationship existing between 

Picture Arrangement and each of the elements hypothesized. 

The specific aims were the discovery of: 

1. The degree of relationship between each of the 
tests in the battery and each of the Picture Arrangement 
scores; 

2. The degree of relationship between all the tests 
of the battery taken together and each of the Picture 
Arrangement scores; 
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3. The contribution of each variable to the total 
predicted variance in each of the Ploture Arrangement scores. 

a) The degree of relationship between Picture 

Arrangement accuracy, time bonus and total scores Indivi­

dually and the scores on each of the tests selected to study 

the sub-hypotheses was to be investigated. A correlational 

approach was therefore indicated. The Pearson product-

moment coefficient was to be used on the condition that 

linearity of regression and homoscedasticity were present. 

The raw-score formula was to be used: 

^m NSXY - &X)(SY) . 

V NSX2-(XX ) 2 NSY2-(EY ) 2 

The standard error of an assumed simple correlation of 

zero was to be found by 

p« V » - 1 

while for the obtained significant relationships and those 

approaching significance, the variability was to be found 

by 

C 1 - P1 . 
</N - 1 

For the multiple correlations, the standard error 

was to be found by using the formula: 
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K - /N - m 

which is used with relatively small groups. 

Each simple and multiple correlation was to be 

tested for significance according to the formulae: 

p _ r12 or F - R / m 

rr R -
(l-r|g)/(N-2) (l-R2)/(N-m-l) 

r e s p e c t i v e l y . One other formula was to be employed for 

the mult iple c o r r e l a t i o n s . Since these are usual ly con­

sidered i n f l a t e d va lues , a correct ion for each was to be 

made using the formula: 

0R
2 = 1 - (1 - R2) <f^ |> 

thus shrinking them to a more probable population value. 

b) The degree of relationship of all the tests 

taken together with each of the three Pioture Arrangement 

scores was to be found, thus requiring the computation of 

two multiple correlation coefficients. The Doolittle 

method was to be employed. 

o) Finally, the contribution of each variable to 

the total predicted variance in Picture Arrangement accuracy, 

time bonus and total scores was to be discovered through the 

analysis of the beta weights in the multiple correlation 

formula. The formula states, in terms of the coefficient 
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of mult iple determination, that 

R 2 V*12r12 > * V l 3 -^14 r 14 "^15 r15 -^16 r 16 " ^17*17' 

In testing the significance of the results, the 

accepted levels of confidence were described as 

i) significant if the simple or multiple coefficient 

is 2.58 times as great as the standard error of the cor­

relation, placing it at the 1% level of probability, and 

ii) approaching significance if the simple or 

multiple correlation is 1.96 times as great as the standard 

error, placing it at the &% level of confidence. 

In the former instance, a simple coefficient of 

.2830 would be necessary to be statistically significant, 

while in the latter, one of .2146 would be required to be 

considered as approaching significance. For the multiple 

correlations, the necessary coefficient would vary according 

to what was obtained because of the slightly different 

formula used. 

The discussion of significance which has been 

presented dealt with the number of standard deviations away 

from the mean, that is, 2.58 or 1.96 times the deviations 

obtained. This method of evaluating the significance has 

been extensively used and was included for this reason. 

However, another method for determining significance will 

also be emoloyed, namely, the analysis of variance or what 
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is commonly called the "F" test. The use of a table of 

"F1s" will determine the significance of any obtained 

relationship, simple or multiple, at the same levels of 

confidence. 

The points which have been discussed, then, have 

covered both the population and the statistical methods. 

With reference to the former, the questions of education, 

language, sex, age, school, the final group that resulted 

and the number of drop-outs have been examined. In the 

treatment of the statistical methods, the choice of the 

formulae and procedures were explained in relation to the 

hypothesis and the population. A simple correlational ap­

proach, followed by multiple correlation was needed. 

Finally, the oriteria for statistical significance were 

presented, taking into account the probable Inflated value 

of the multiple coefficients. 

Now that all the preliminaries have been considered, 

the first step towards the realisation of the purpose of 

this research will centre around the examination and dis­

cussion of the results obtained. 



CHAPTER IV 

PRESENTATION AND ANALYSIS OF DATA 

The foregoing discussion of the population and 

statistical methods necessary in the treatment of the data 

now ushers in an examination of the results obtained. The 

primary aim of this section is to discover the relation­

ship of each test to the three separate scores of the 

Picture Arrangement subtest, namely, accuracy, time bonus 

and total. This will be followed by a study of the extent 

of the relationship of all the tests taken together to each 

of the Picture Arrangement subscores. Finally, a discussion 

of the contribution of the independent variables to the 

total variance in Picture Arrangement ensues. 

1. The Data 

The raw data was tabulated in order to calculate 

the relationships existing between and among the tests. 

Since the raw scores as such have no direct bearing In 

this discussion, they will be found in the appendix for 

reference. However, a resume of the raw scores will be 

found in Table II. The range of scores, the means and 

standard deviations for each test administered to the group 

were included. 
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Table I I . - Range of Scores, Means and Standard 
Deviat ions for Each Test of the Battery Using a Sample of 
Eighty-Four Indiv idua l s . 

Test 

P. A. 
Accuracy 
Time Bonus 
Total Score 

P. M. A. 
Verbal-Meaning 
Reasoning 

D. A. T. 
Abstraot Reasoning 

Minnesota C ler i ca l 
Number Checking 
Name Checking 

Minnesota C ler i ca l 
Error Scores in 

Number Checking 
Name Checking 

Range 

2 to 15 
0 to 5 
2 to 19 

7 to 48 
3 to 26 

8 to 45 

67 to 140 
44 to 167 

0 to 10 
0 to 20 

Mean 

9.37 
.94 

10.31 

26.80 
15.36 

28.61 

101.48 
107.13 

1.88 
6.27 

Sigma 

2.73 
.65 

3 .68 

9.53 
5 .61 

11.42 

16.43 
21.49 

1.98 
4.29 
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a) Relationship of each test to Picture Arrange­

ment accuracy, time bonus and total scores. — From the 

raw scores, the necessary correlations were computed 

according to the formula cited in the above description of 

the statistical methods. 

Each of the coefficients was then tested for signi­

ficance and linearity. Basing the regression function for 

each of the three dependent variables (the three separate 

scores of Picture Arrangement) respectively on each of the 

independent variables (the other tests), no evidence was 

found to reject the hypothesis of linearity although in one 

case (the relationship between P.M.A. Reasoning and Picture 

Arrangement accuracy) there was a tendency for departure 

from linearity. On the other hand, basing the regression 

function for each of the independent variables on the same 

dependent variables respectively, evidence for rejecting the 

hypothesis of linearity was found only in one case with only 

a tendency towards curvilinearity in two cases. However, the 

interest here centers on the former statement. 

One further consideration concerns the concept of 

homoscedasticity. From the scattergrams it was evident 

that heteroscedasticity was present when the Error Scores 

in Number and Name Checking of the Minnesota were compared 

to Picture Arrangement accuracy and total scores, and more 
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so when Fioture Arrangement time bonus score was compared 

to eaoh of the independent variables. In the former case 

this was of little importance because the obtained co­

efficients were not statistically significant, but in the 

latter, a correlation of .2340 (between Picture Arrangement 

time bonus and Verbal-Meaning) was found to approach sig­

nificance (P.05). Nevertheless, it may still be used to 

indicate the degree of relationship. However, because of 

heteroseedaaticity in all the relationships obtained be­

tween the time bonus score and each of the other variables, 

and also because of the non-significant coefficients, this 

part of the experimental design was abandoned. Thus, only 

two dependent variables remain, that Is, Picture Arrangement 

accuracy and total scores. 

After these considerations, the intercorrelations 

were then obtained and tabulated. Since the interest now 

centers around the two divisions of Picture Arrangement, only 

the relationships between each of these and each of the tests 

in the battery are included. These will be found In Table III. 

The complete tabulation has been included in Appendix I. 

The standard error of a coefficient of zero for the parti­

cular sample used is .1C97. 

The significance of eaoh relationship found in the 

Table was checked by means of the F test. Four correlations 

were found to be statistically significant at the 1$ level 
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Table I I I . - C o r r e l a t i o n s Between the Various 
Elements of the Tes t B a t t e r y and the Two Dependent 
V a r i a b l e s , u s i n g a Sample of Eighty-Four I n d i v i d u a l s . 1 

P.M.A. P.M.A. Min. Min. 
Tes t Verba l - Reason- Numb. Name 

Meaning lng Check. Check. 

D.A.T. E r r o r i n Min. 
Abst . Numb. Name 
Reas. Check. Check. 

P.A. 
Aec. .1700 
Score 

.3189 .1171 .0456 .3510 - . 1260 - . 1 7 3 0 

P.A. c 
Tota l .2130 
Score 

2750 .1432 .0770 .3190 -.0920 -.1820 

a The Standard Error for a correlation coefficient 
of zero for an N of 84 is .1097. 

b Significant at the 1% level of confidence. 

c Significant at the 5% level of confidence. 
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of probability and one at the h% level. A definite rel­

ationship was found to exist between the Picture Arrange­

ment accuracy score and the P.M.A. Reasoning and D.A.T. 

Abstraot Reasoning tests. The relationship between Picture 

Arrangement total score and P.M.A. Reasoning and D.A.T. 

Abstraot Reasoning was found to be significant at 1% while 

that between the former and P.M.A. Verbal-Meaning was found 

to be approaching significance at 5%. 

Where the standard error of a coefficient of zero 

is used, the majority of the statements in the above para­

graph remain true. The one exception is that of the re­

lation between Picture Arrangement total score and P.M.A. 

Reasoning which was significant beyond the 5% probability 

level and was very close to the 1% level of confidence. 

b) Relationship of all tests together to Picture 

Arrangement. -- Once all of the Interrelationships were 

found, the Doolittle method of multiple correlation was used 

to find the two multiple coefficients, that is, one for eaoh 

of the Picture Arrangement subscores. 

A multiple coefficient (R) of .4065 was obtained 

when Picture Arrangement accuracy was compared to all of the 

other tests, while one of .3780 was had when the total score 

was compared with the same test battery. 

Each of the multiple coefficients was checked for 

significance by means of the F test. As can be seen from 
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Table IV, neither was found to be significant at the 1% nor 

at the b% level of confidence. However, If the standard 

error of a multiple coefficient is used as the criterion of 

significance, both are found to be significantly different 

from zero. When the "t" test is applied, a multiple cor­

relation of .502 would be necessary for significance at 1% 

for both variables. 

0) Contribution of variables to variance of Picture 

Arrangement. — As was seen earlier, the multiple correlation 

formula would yield the amount of variance loading of each 

test In Picture Arrangement. Since two multiple coeffi­

cients were found, two such equations will be considered, one 

for the accuracy score and one for the total score. 

1) If Picture Arrangement accuracy score is con­

sidered, 

R2 = .0008+.0628+.0195 - .0084+.0804+.005*+.0048 = .1653 . 

Taking each relationship which was found to be significant 

at 1% by means of the F test, it was seen that the P.M.A. 

Reasoning test explained 6.3$ of the variance in the Picture 

Arrangement accuracy score. The D.A.T. Abstract Reasoning 

test controlled Q% of the variance. It was also found that 

the total variance loading of 15.5$ was the result of all 

the relationships taken together-- those which were found 

to be significant as well as those which were not. Since 

only 14.3$ can be claimed as being accounted for, the other 
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Table IV. - Test of Significance for the Obtained 
Multiple Correlation Coefficients for Each Dependent 
Variable. 

Dependent 
Variable 

Multiple 
Correlation 

S tandard 
Error of R 

Variance 
Ratio 

P.A. 
Ace. 
Score 

.4065 .0957 1.8* 

P.A. 
Total 
Score 

.3780 .0985 1.6 .a 

a Not statistically significant. 
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2.2$ remained doubtful. In the final analysis it can be 

said that while 14.3$ of the variance loading in the 

accuracy score was accounted for, 85.7$ was still to be 

explained* 

ii) With Picture Arrangement total score as the 

dependent variable, 

R2 S .0184+.0331+.0270 - .0125+.0624f. 0085+. 0060 = .1429 . 

The F test of significance was again used and relationships 

were found at the 1$ and 5% levels of confidence. In the 

first instance, the D.A.T. Abstract Reasoning controlled 

6.2$ of the variance while P.M.A. Reasoning accounted for 

3.3$ of the variance loading. In the second case, P.M.A. 

Verbal-Meaning explained 1.8$ of the variability. The sum 

total of the variance accounted for by the three tests was 

11.3$, leaving 3.6$ doubtful. This would mean that 88.7$ 

of the variance loading In Picture Arrangement total score 

still remained to be controlled. 

Up to this point, the results have been considered 

under various aspects. The raw data was summarized in 

tabular form in whioh the range of scores, means and 

standard deviations for each test were included. A seeond 

table, which comprised the various correlations between 

each of the two dependent variables and each of the tests, 

was also Introduced. The last table presented the obtained 

R's with their respective standard errors and variance 
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ratios, with the size of relationship needed for significance 

noted in the text. The significant correlations and those 

approaching significance were singled out. Finally, consider­

ation was given to the variance controlled by each of the 

tests found to contribute significantly in each of the 

dependent variables. The amount of variance which remained 

unexplained for each of the two variables was also computed. 

Now that all of the data has been presented, there 

still remains the question of giving meaning to the results 

which were obtained. 

2. Analysis of Data 

Carrying the discussion of the obtained results one 

step further, the significant correlations and those whioh 

approached significance need to be given a more precise 

explanation as to the relation of each of t he Picture 

Arrangement subdivisions to the tests involved. 

a) Picture Arrangement accuracy score. — Two 

relationships were found to be significant at 1$, the first 

being P.M.A. Reasoning with a correlation of .3189 t .0986, 

the other the D.A. T. Abstract Reasoning with a correlation 

of .3510 ± .0962 when compared to the accuracy score. The 

factors which are supposedly tapped by those two tests can 

be considered as also being contained in the accuracy score, 

that is, the accuracy score measures "The ability to solve 
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logical problems-- to foresee and plan"1 as well as "The 

ability to perceive relationships, ...generalization, and 

eduction of principles from nonlanguage designs"2. The 

reasoning faotor appears to be definitely present. There 

is also a question of arranging the pictures in a logical 

order, perception of relationships in and among the pic­

tures, foresight and planning in the sense that an indivi­

dual must look ahead in placing the pictures in an order 

whioh will make sense, and the discovery of a rule or 

principle involved In arranging them in the proper order, 

b) Picture Arrangement total score. — Two signi­

ficant relationships were obtained at the 1$ level of con­

fidence while one approached significance at 5$. The D.A.T. 

Abstraot Reasoning correlated .3190 ± .0986 with Picture 

Arrangement total score, while P.M.A. Reasoning correlated 

•2750 t .1015. At 5$, P.M.A, Verbal-Meaning correlated 

.2130 i .1048. Since the total score includes the aoouracy 

score, the discussion in the preceding subsection also 

applies here. Additionally, since the relation with Verbal-

Meaning approached significance, it is probable that the 

1 L.L. Thurstone and T.G. Thurstone, Examiner Manual 
for the SRA Primary Mental Abilities, Preliminary Edition, 
Chioago, Science Research Associates, 1947, p.l. 

2 G.K. Bennett, H.G. Seashore and A.G. Wesman, 
A Manual for the Differential Aptitude Tests, New York, 
Psychological Corporation, 1952, p. 72. 
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"...ability to understand ideas expressed in words" is 

also present. 

Before concluding this disoussion, one fact remains 

to be explained. It was noted that though significant 

simple correlations were obtained, they were relatively 

low. It will be recalled that the sample chosen was a 

homogeneous one so that were any differences evidenced, the 

differences would have been much greater in a heterogeneous 

population. In other words, the fact that a homogeneous 

group was used tended to restrict the variability and, as 

a result, to lower the relationships. But with a hetero­

geneous or random sample there would probably have been 

greater variability, and thus, higher correlations would 

have been obtained. 

Nothing has been said of the multiple relation­

ships because they were not found to be significant when 

the F test was used. When the obtained multiple coefficients 

were compared to their standard errors, the correlations be­

tween the test battery and Picture Arrangement accuracy and 

total scores respectively were found to be significantly 

different from zero. However, the "t" test was not found 

to be significant. These correlations too would very 

likely have been higher with a heterogeneous group, it may 

3 L.L. Thurstone and T.G. Thurstone, op. cit., p. 1. 
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also be that the F test was too stringent under the cir­

cumstances since the homogeneous group already tended to 

decrease the errors. Thus it may be stated that if they 

were considered as being significant, much of the variance 

still would remain unexplained. 

Concerning negative findings, none were present as 

such. However, because of the type of distribution of 

scores obtained in the Picture Arrangement time bonus 

variable, this aspect could not be investigated as to its 

possible contribution. On the other hand, the findings 

were inconclusive with respect to the attention and dis­

tractibllity elements, thus calling for further study in 

ascertaining their influence on the subtest. 

In summing up, the results obtained, the signifi­

cance of the simple and multiple correlations, the variance 

controlled, and the meaning of the results were presented 

and discussed. In addition, a word was said on the size 

of the relationships obtained and how they might apply to 

an unselected or random population. Finally, the incon­

clusive findings were noted. 



SUMMARY AND CONCLUSIONS 

This report has attempted to show something of the 

rationale of the Ploture Arrangement subtest of the Wechsler-

Bellevue Intelligence Scale, Form I. As was seen, the 

writer undertook this study at the instigation of those 

Authors who saw the shortcomings of interpreting the 

Wechsler subtests diagnostically according to the existing 

hypotheses. 

Thus, a survey of the literature was made to unearth 

as many of the suggested assumptions as possible which were 

in any way related to the subtest. As a result, an exami­

nation of some of the short forms, of scatter and pattern 

analysis, and of the theoretical and experimentally 

investigated rationales was made. Nine hypotheses were 

proposed. 

The second chapter was concerned with one part of 

the procedure necessary for the investigation of the 

specific hypotheses. However, because of the lack of valid 

and reliable measuring devices, not all of the suggested 

rationales could be studied. For those which could be 

examined, the necessary instruments were Introduced, 

related to each of the specific hypotheses, and described. 

Chapter III considered the remaining portion of the experi­

mental design. A description of the population which would 

be necessary for this particular study was described, 
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taking the factors of education, language, sex and age 

into consideration. The group which was actually used was 

found to compare favorably with the theoretical requirements. 

The statistical methods of analysis were also Introduced, 

basing them on the hypothesis and sample used. 

In the last chapter, the obtained data was presented. 

The relationship of each test to Picture Arrangement 

accuracy, time bonus, and total scores was discussed. A 

test for linearity was made and was generally found to hold, 

but heteroscedasticity was found to prevail with the time 

bonus variable, thus eliminating it from further consider­

ation. The statistically significant relationships were 

singled out and identified. The overall relationship of all 

the tests taken together to Picture Arrangement accuracy and 

total scores were also presented and checked for signifi­

cance. The contribution made by each of the independent 

variables which correlated significantly was also examined. 

Finally, the discussion of the results was carried one step 

further by giving meaning to the obtained data. A definite, 

though low, relationship was found to exist between the 

Ploture Arrangement accuracy and total scores and both of 

the reasoning tests used, thus indicating that the reason­

ing element was present in the arrangement of the pictures. 

Only a trend towards significance was present when Picture 

Arrangement total score was compared to the Verbal-Meaning 
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test. Thus there was apparently insufficient evidence for 

rejecting the hypothesis that verbal ability is present in 

Picture Arrangement. A final note pointed out that the 

findings were inconclusive with reference to the study of 

the attention and distractibllity elements, and that 

further investigation of their possible influence is there­

fore indicated. 

From all that has been said, three conclusions can 

apparently be drawn. Firstly, Picture Arrangement includes 

a reasoning element, secondly it measures the ability to 

recgnlze and establish relationships, and finally, it is 

probable that it also Includes a verbal factor. It should 

be remembered, however, that the relationships, though 

significant, were rather low and explained only from ten 

to fourteen percent of the variance. The above conclusions 

could be generally applicable to a male population in the 

fifteen to nineteen-year-old age range. 

At this point some suggestions for further research 

on the Picture Arrangement subtest seem to be in order. 

Many of the hypothetical rationales still remain unexplored, 

including those whioh were investigated here and found not 

to hold. However, a first suggestion would entail the 

construction of another set of pictures which would elimi­

nate the "human social situations". The two series could 

then be compared to yield an indirect measure of the 
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presence or absenoe of "social intelligence" in Picture 

Arrangement. A second idea would require a change of 

directions in the administration of the subtest. 11 might 

prove more profitable to have each Individual verbalize 

the arrangement he has chosen, thus giving rise to a 

thematic approach. This may be more fruitful than the 

mere arrangement of the pictures in definitely establishing 

the presenoe of the verbal factor. Finally, intratest 

patterning of the component elements together with pattern 

analysis of the items may possibly furnish what Intertest 

pattern and scatter analysis have failed to yield. 
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APPENDIX I 

THE RAW DATA 

The raw data which has been tabulated on the 

following pages was obtained from tests whose scores were 

derived according to the methods devised by their 

respective Authors. The one category which is not normally 

employed refers to the error scores on the Minnesota Number 

and Name Checking test. However, the scores for Number and 

Name Checking are the result of the right-minus-wrong 

formula. 

Since the total score on the Picture Arrangement 

subtest is a composite of accuracy and time bonus, this 

latter was omitted but may be obtained by subtracting the 

accuracy from the total score. 

The symbols used as column headings in Table V are 

explained as follows: 

Code: subject's identification number; 
Tl : Picture Arrangement accuracy; 
T2 : Picture Arrangement total; 
T3 : P.'.*.A. Verbal^Meanlng; 
T4 : P.l/.A. lieasonlngT 
T5 : &flnneso'Ea"~Number Checking; 
T6 : Minnesota Name Checking; 
T7 : D.A.T. Abstract Reasoning; 
T8 : Number Checking Error Score; 
T9 : Name Checking Error Score. 

The correlations which were computed between and 

among all of the variables have been Included in Table VI. 
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Table V- - Raw Data obta ined from the Test B a t t e r y . 

Code T-l T-2 T-3 T-4 T-5 T-6 T-7 T-8 T-9 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

7 
7 
15 
12 
5 

6 
9 
10 
12 
8 

9 
11 
10 
11 
8 

9 
3 
6 
11 
6 

12 
9 
9 
11 
8 

10 
10 
7 
6 
6 

12 
13 
8 
14 
12 

7 
7 
15 
13 
5 

6 
9 
10 
14 
8 

9 
14 
10 
11 
11 

12 
3 
6 
14 
6 

15 
9 
10 
14 
8 

10 
10 
7 
6 
6 

15 
15 
8 
19 
15 

19 
19 
28 
15 
15 

37 
26 
19 
19 
19 

21 
18 
15 
21 
20 

33 
21 
7 
34 
42 

38 
33 
37 
34 
39 

32 
17 
17 
22 
16 

28 
33 
43 
32 
25 

10 
23 
6 
10 
3 

18 
14 
17 
11 
20 

5 
10 
14 
16 
5 

19 
18 
10 
24 
14 

19 
22 
10 
11 
15 

26 
9 
9 
9 
15 

21 
26 
20 
23 
12 

114 
116 
113 
104 
78 

94 
105 
71 
100 
83 

106 
97 
108 
110 
99 

116 
98 
84 
111 
90 

110 
92 
93 
90 
89 

139 
122 
106 
134 
106 

103 
91 
102 
105 
119 

123 
129 
112 
99 
64 

118 
124 
69 
132 
99 

107 
110 
121 
91 
120 

126 
114 
106 
116 
128 

121 
119 
84 
106 
110 

142 
138 
100 
137 
111 

128 
111 
120 
119 
109 

1 

1 
4 
10 

3 
3 
5 
4 

5 
4 
2 
4 

2 
3 
4 
2 
2 

2 
5 
2 

1 
4 
6 
1 
6 

1 
2 
1 
1 

9 

20 
3 
20 

1 
9 
10 
3 
4 

10 
9 
5 
15 
3 

7 
7 
11 
7 
4 

3 
4 
8 
4 
8 

3 
8 
13 
10 
13 

1 
8 

5 
2 

15 
43 
15 
25 
11 

34 
23 
20 
24 
34 

26 
33 
20 
36 
0 

20 
26 
2 
43 
24 

35 
33 
18 
35 
33 

24 
11 
19 
19 
25 

38 
44 
45 
28 
29 



APPENDIX I 77 

Table V. - Raw Data obtained from the Test Battery. 
(Continued) 

Code T-l T-2 T-3 T-4 T-5 T-5 T-7 T-8 T-9 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

13 
7 

10 
9 

12 

10 
9 
4 

13 
6 

9 
9 

10 
15 

2 

4 
9 

12 
10 
12 

10 
7 

12 
13 
12 

10 
10 

7 
6 

13 

14 
10 

8 
8 

10 

14 
10 
12 

9 
15 

10 
9 
4 

15 
6 

9 
12 
10 
18 

2 

4 
9 

12 
10 
14 

10 
7 

12 
14 
12 

10 
13 

7 
6 

15 

19 
10 
1 1 

8 
10 

23 
25 
12 
30 
3 1 

18 
14 
19 
2 1 
26 

13 
29 
26 
25 
18 

13 
23 
2 0 
17 
56 

46 
26 
2 0 
28 
3 0 

23 
45 
3 1 
12 
35 

33 
15 
40 
39 
44 

20 
10 
13 
14 
19 

11 
14 

3 
10 
16 

15 
16 
14 
15 

3 

3 
13 
14 
Jkt£j 

25 

23 
10 
23 
14 
22 

17 
20 
14 
13 
20 

16 
14 
18 
17 
2 1 

140 
93 

103 
107 
120 

78 
39 
97 
83 
71 

121 
80 
95 

121 
102 

83 
102 

76 
125 
112 

117 
106 

81 
106 
102 

67 
99 
82 
96 
85 

111 
128 
106 
113 

89 

132 
116 

85 
129 
131 

65 
93 

102 
62 
75 

99 
66 
69 
84 
80 

44 
104 

74 
105 
126 

123 
108 

78 
103 
101 

110 
97 
95 
81 

116 

128 
119 
106 
116 

88 

2 
1 

6 
1 

2 

1 
2 
1 

2 

4 
4 
3 
2 
4 

1 
1 

4 

5 
2 

1 

8 
3 
8 
7 
2 

2 
4 

15 
12 
11 

5 
14 

2 
4 
6 

12 
5 
3 
2 
1 

8 
6 
8 
6 
3 

15 
6 
5 

11 
7 

5 
5 
1 
6 
5 

40 
27 
25 
33 
4 1 

- 8 
22 

7 
3 0 
33 

4 1 
36 
3 0 
27 

7 

2 
24 
29 
3 0 
29 

3 1 
2 1 
43 
37 
40 

28 
41 
35 
33 
28 

42 
39 
36 
34 
43 
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Table V. - Raw Data obta ined from the Tes t B a t t e r y . 
(Continued) 

Code T-l T-2 T-3 T-4 T-5 T-6 T-7 T-8 T-9 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

8 1 
82 
83 
34 

6 
6 

13 
8 
8 

9 
10 

8 
13 
12 

9 
5 

12 
13 

6 
6 

16 
8 
8 

9 
10 

8 
15 
14 

9 
5 

14 
13 

43 
32 
37 
30 
48 

36 
20 
3 0 
3 0 
47 

3 1 
23 
18 
26 

16 
2 0 
19 
21 
10 

25 
20 
21 
13 
16 

20 
21 
17 
15 

128 
116 
121 

78 
90 

120 
81 
95 

128 
86 

99 
120 
102 

71 

137 
167 
120 
120 

96 

120 
83 

109 
121 
100 

128 
126 
100 

99 

4 
1 
1 
1 
1 

5 

1 

1 
3 

7 
2 
7 
4 
2 

3 
8 
7 
4 

2 
1 
3 
7 

29 
22 
36 
38 
38 

40 
28 
41 
45 
39 

29 
35 

1 
36 



Table VI.- Correlations Between and Among the Dependent and Independent 
Variables. 

P. ¥. A. P. M. A. Minnesota Minnesota Errors in Errors In D. A. T. 
Verbal Reasoning Number Name Number Name Abstract 
Meaning Checking Checking Checking Checking Reasoning 

P.A. Acc. 

P.A. Total 

P. M. A. 
Verbal 
Meaning 

P. M. A. 
Reasoning 

Minnesota 
Number 
Checking 

Minnesota 
Name 
Checking 

Errors in 
Number 
Checking 

Errors in 
Name 
Checking 

.1700 

.2130 

.3189 

.2750 

.4590 

.1171 

.1432 

.0070 

.1229 

.0456 

.0770 

.3097 

.3474 

.6200 

-.1260 

-.1502 

-.2734 

-.2260 

-.1503 

-.0915 

-.1730 

-.1820 

-.3318 

-.4146 

-.2133 

-.3382 

.4370 

.3510 

.3190 

.4808 

.6223 

.1257 

.1926 

-.0767 

-.3091 

> 

3 

a 
M 
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ATTRACT OF 

A Study of the Ra t iona le of the Wechsler-Bel levuo 
P i c tu r e Arrangement S u b t e s t , Form I 1 

The aim of t h i s s tudy was to determine the func t ions 

tapped by the P i c t u r e Arrangement s u b t e s t of the Wechsler-

Bel levue and the e x t e n t to which these p a r t i c u l a r elements 

were p r e s e n t . A review of the l i t e r a t u r e suggested t h a t 

the s u b t e s t measured a t t e n t i o n , r e c o g n i t i o n and e s t a b l i s h ­

ment of r e l a t i o n s h i p s , f o r e s i g h t and p lann ing , Judgement, 

r e a son ing , and s o c i a l i n t e l l i g e n c e in a d d i t i o n to a ve rba l 

e lement . 

However, because of the lack of s u i t a b l e i n s t r u m e n t s , 

the I n v e s t i g a t i o n of f o r e s i g h t and p lann ing , judgement, and 

s o c i a l i n t e l l i g e n c e could n o t be under t aken . The remaining 

a reas were s tud i ed through the use of the P . ^ . A . Verba l -

Meaning and Reasoning, the D.A.T. A b s t r a c t Reasoning, and 

the Minnesota C l e r i c a l T e s t . 

The sample s e l e c t e d c o n s i s t e d of e i g h t y - f o u r s e n i o r 

High School Engl i sh-speaking male s t u d e n t s , ranging in age 

from f i f t e e n years and four months to e igh teen years and 

s i x months. The t e s t scores of these i n d i v i d u a l s wore then 

1 M.A. Thesis p resen ted by Pasca l J . De l l l C o l l i , 
in 1957, to the School of Psychology and Education of the 
U n i v e r s i t y of Ottawa, 81 pages . 
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tabulated and studied to determine the intercorrelations. 

Multiple correlations were also computed between the test 

battery and the Picture Arrangement accuracy score and the 

Picture Arrangement total score. Analysis of the 'beta 

weights revealed the relative contribution of the component 

elemen ts. 

From an analysis of the data, it was concluded that 

Picture Arrangement apparently measures both reasoning and 

the ability to recognize and establish relationships. More­

over, it appears likely that this subtest taps a verbal 

factor In the particular group examined. The study of the 

attention and distractibllity factors was inconclusive. 


