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INTRODUCTION 

While the findings of many investigators, concern­

ing the use of the V/echsler Batteries, have helped to bring 

about a recognition of the usefulness of these tools in 

diagnosis, numerous articles have been published which dis­

agree strongly with such a use and emphasize the lack of 

validity of these instruments in differentiating various 

aspects of personality. This serious lack of;agreement has 

pointed to the insufficiency of experimental studies con­

cerning particular functions measured by the subtests and 

has indicated the need to investigate individually each one 

of them. 

In the present study, the writer has undertaken to 

determine one of the functions presumably measured by Block 

Design, one of the subtests of the Wechsler Adult Intelli­

gence Scale. He is concerned with the rationale or nature 

of this subtest. The survey of the literature has revealed 

numerous hypotheses which tend to overlap to a great extent 

and to create a state of confusion regarding the functions 

or processes it measures. Only one specific hypothesis 

will be investigated here. 

The first chapter deals with the general problem and 

is mainly concerned with the importance of the investigation 

and the selection of the subtest Block Design as the object 

of the study. The second chapter presents the various 



INTRODUCTION 

hypotheses available through the literature. The main the-

oritlcal and experimental rationales are discussed, and a 

list of the interpretative hypotheses is suggested to the 

reader. This chapter also includes the selection of the 

speelfic research hypothesis and the reasons for its choice. 

In chapter three, Block Design, the test under investigation, 

is considered and the instruments used to examine the hy­

pothesis are described in relation to the elements which 

they could purportedly measure in Block Design. A sub­

section deals with the manner of selection of the sample, 

while the statistical methods of analysis are presented 

subsequently. The fourth chapter is concerned with the 

presentation, analysis and discussion of the data obtained. 

Finally, a summary of the findings la presented and 

suggestions for further research are offered. 



CHAPTER I 

STATEMENT OF THE PROBLEM 

A review of the literature indicates that since the 

Wechsler-Bellevue was first introduced, its use has grown 

widely and extensively as an aid to psychiatric diagnosis. 

The desire of the psychologist to diagnose the whole per­

sonality and his recognition of the many potentialities of 

this tool soon led him to investigate its use in that par­

ticular field. 

A survey on the research with the Wechsler-Bellevue 

for the years 1950-55, by Guertin, Frank, and Rabin-'- re­

ported studies of Reliability and Validity of the test as a 

test of intelligence, as well as studies with a more re­

stricted orientation such as short forms, applications with 

special population, sex differences, refinement and cri­

tiques concerning administration and scoring. Great inter­

est was shown in scatter and pattern analysis. The great 

number of studies mentioned in that review concerning its 

applicability as a diagnostic aid reveals the constant in­

terest of the clinical psychologists in attempting to eval­

uate its diagnostic validity. 

1 Wilson H. Guertin, George H. Frank, and Albert I. 
Rabin» "Research with the Wechsler-Bellevue Intelligence 
Scale: 1950-55," in the Psychological Bulletin. Vol. 53, 
No. 3» issue of May 1956, p. 235-257. 
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However, its usefulness in such situations has been 

widely criticised from many angles and considerable research 

designed to validate hypotheses concerning its applicability 

in differential diagnosis eventuated in inconclusive and 

Inconsistent results. 

The present paper represents an attempt to evaluate 

the rationale of one of the subtests of the Wechsler Adult 

Intelligence Scale . namely Block Design, with specific 

reference to one Interpretative hypothesis. The writer, 

thus, intends to measure the element or elements which may 

be found in it and to determine more specifically its 

nature. 

1. Importance of the Study 

The importance of test rationale in clinical 

psychology has been stressed by several authors who have 

suggested that the lack of validity of our clinical 

instruments represents one of the greatest weaknesses of 

tha clinician who is faced with evaluation of personality 

disorder, diagnosis or prediction of the outcome of 

treatment. 

2 David Wechslar, Manual for the Wechsler Adult 
Intelligence Scale. New York, Psychological Corporation, 
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Wechsler-', while recognizing the necessity of de­

fining the validity of the subtests used in his battery, 

nevertheless neglected to investigate what they measure and 

took for granted rationales already suggested in the liter­

ature by different writers. 

However, more recently, Reichard and Schafer^ and 

especially Rapaport* have focused sharply on the absence of 

adequate test rationale. Rapaport's work probably repre­

sents the most intensive and extensive attempt at formula­

tion of test rationale and shows his concern about such a 

problem. His writings reveal a serious effort to arrive at 

further knowledge of the functions tapped by each of the 

subtests of the Wechsler-Bellevue. He stated: 

The importance of test rationale cannot be 
overly stressed because the interpretation of test 
rationale depends upon the development of such a 
rationale which defines the psychological processes 
underlying the test performance.... Without such a 

3 David Wechsler, The Measurement of Adult Intelli­
gence . Third Edition, Baltimore, Williams and Wilkins 
Company, 1944, vii-25#p. 

4 S. Reichard and Roy Schafer, "The Clinical Sig­
nificance of Scatter on the tyechslar-Bellevue Scale", in 
the Bulletin of Wenninger Clinic, tfoi. 7, No. 3, issue of 
May 1943, p. 93-98. 

5 David Rapaport, Merton Gill, and Roy Schafer, 
"The Bellevue Scale", in Diagnostic Psychological Testingt 
The Theory. Statistical Evaluation, and Diagnostic Appli­
cation of a Battery of Tests. Vol. 1. Chicago. Year Book 
Publishers, 1945, p. 5. 
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rationale, the tests and test results must remain 
meaningless to the psychiatrist, and a matter of 
automatic procedure and mechanical comparison to 
the clinical psychologist,6 

Watson7, along with Rapaport and his co-workers, 

stressed the importance of research in defining the ration­

ale of the subtests of the Wechsler-Bellevue. 

Shapiro, who has also been much concerned about the 

adequate use of psychological tests for diagnostic purposes, 

discussed, in a paper presented in 1959, the needs which 

give rise to the use of the standardized validated tests. 

He wrote: 

It is necessary to know as much as possible 
about the factors affecting the performance of the 
task in question, and to what extent it really doe3 
involve the function under investigation,° 

He maintained that validation of a test before it can be 

used clinically is one of the three essential character­

istics of a test. As he pointed out, the error of misclassi 

fication arising from unknown, imperfect or low validity 

are crucial. Every one would agree that a test of perfect 

reliability is of little use to the clinician if validity 

6 Id., op. cit., p. 5. 

7 Robert I. Watson, "The Use of the Wechsler-
Bellevue Scale: A Supplement", in the Psychological Bulletin. 
Vol. 43, No. 1, issue of January 1946, p. 66-67. 

£ M.B, Shapiro, HAn Experimental Approach to Diagnos­
tic Psychological Testing", in the Journal of Mental Science. 
Vol, 97, No. 409, issue of October 1951, p. 749-750. 
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is very low. However, many psychologists neglect to 

consider this factor in the clinical use of the Wechsler-

Bellevue. 

In the light of the many criticisms directed at the 

lack of adequate rationale and of poor validity of the sub­

tests of the Wechsler-Bellevue. some writers have attempt­

ed to investigate the diagnostic validity of this test. The 

results are rather inconclusive. 

Wittenborn and Holssberg reported their attempt to 

evaluate the diagnostic validity of the Wechsler-Bellevue 

test using two different types of criteria with a group of 

mixed patients from a mental institution. They concluded: 

From the data provided by this sample, it 
appears that the possibilities of using the Wechs­
ler-Bellevue subtests in differential diagnosis or 
in the prediction of the type of symptoms the 
patient will manifest are limited and may also be 
restricted as to be of no practical value. There 
is certainly little about the present data which 
would encourage the hope that these subtests 
would be used profitably in the descriptive diag­
nosis of an individual,9 

More recently, Frank, 0orris, and Fogel10 noted that 

most investigators who have been concerned with the appli-

9 J. Wittenborn, and J. Holaberg, "The Wechsler-
Bellevue and Descriptive Diagnosis", in the Journal of Con­
sulting Psychology. Vol. 15, No. 4, issue of August 1951, 
p. 329. 

10 G.H, Frank, G.C. Corrie, and J. Fogel, "An Empir­
ical Critique of Research with the Wechsler-Bellevue in 
Differential Psychodiagnostic", in the Journal of Clinical 
Psychology. Vol, 11, No. 3, Issue of July W$t p. ?M. 
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cability of the Wechsler-Bellevue test in differential diag­

noses, arrived at inconclusive and inconsistent results. 

They provide us with tentative explanations which emphasise 

the lack of validity of that tool, a test of intelligence, 

in differentiating modalities of personality. In order to 

attempt to explain further these erratic and confusing re­

sults found in the literature, Frank and his associates 

formulated an alternative hypothesis} they thought that the 

selection of subjects using their psychiatric diagnosis as 

a criterion, might have contributed to the conflicting 

nature of the results of the various investigations. They 

decided to investigate this aspect of past research data 

derived from the literature. They noted that "the invest­

igators have been attempting to compare the characteristic 

performance of one group of unlike subjects with another."3-1 

One of their most obvious conclusions was that 

The designs of the majority of the research 
conducted thus far are incapable of testing the 
question as to the efficacity of the Wechsler-Belle­
vue in differential diagnosis.12 

The writers thus suggested that the research meth­

odology utiliasd to essay the effectiveness of the Wechsler-

Bellevue Scale might be responsible for the inconclusive 

results and not the instrument itself. 

« *» m 

J-1 M»» m>« •At., p. 292. 

12 !£•» OP. cit.. p. 293. 
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These conclusions seem to contradict previous state­

ments found in the literature regarding the weaknesses of 

the Instrument Itself and especially with regard to the lack 

of validity of the subtests due to vague rationale. 

It would seem reasonable, however, to agree with 

these writers that 

Psychiatric diagnosis, per se, does not con­
stitute an adequate criterion measure for the selec­
tion of subjects since this neglects to take into 
consideration many of the attenuating factors 
affecting performance on the Bellevua over and above 
psychopathology.*3 

Marks'1** criticisms of the Wechsler-Bellevue used 

as a diagnostic instrument appears to be one of the most 

severe to be found in the literature regarding this test. 

These criticisms stem from his understanding of the criteria 

required which are basically reliability and validity. He 

noted that 

For justifiable inclusion in a battery a 
subtest should have a unique contribution, and where 
the battery is to be interpreted diagnostically, 
this requirement is quite compelling.15 

Thus each test should as much as possible be saturated with 

13 i±*t OP. cit.. p. 293. 

14 Melvin R. Marks, "A Criticism of the Use of 
Wechsler-Bellevue Scale as a Diagnostic Instrument", in the 
Journal of General Psychology. Vol. 49, First Half, issue of 
July 1953, P. 143-144. 

15 Jtd., op. cit.. p. 144. 
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a single factor in order to measure different factors or 

functions. 

He reaches the conclusion that the Wechsler-Bellevue 

Scale is inefficient, lacks validity and univocality because 

of high subtest intercorrelations and inconsistent rationale 

of inclusion of subtests which are not separated entities. 

Other writers have also pointed out similarly that 

studies of the mental functioning of various groups demand 

more extensive and more reliable measures than are provided 

by various subtests of the Wechaler. 

The clinician who comes across such definite state­

ments is compelled to question further his use of this 

instrument in his routine diagnostic investigations and to 

investigate more thoroughly the nature of these criticisms. 

It appears evident to him that the great number of studies 

reporting on the applicability of the Wechsler-Bellevue 

Scale in differential diagnosis emphasize the lack of 

validity of the tool In differentiating different aspects 

of personality. Its usefulness in such situations has been 

widely criticized from many angles and this would seem to 

be one of its most commonly accepted limitations. 

On the other hand, it has been suggested by many 

psychologists who used the Wechsler-Bellevue as a diagnostic 

Instrument that marked variability in subtest scores can be 

considered as an evidence of mental pathology; they suggested 
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that certain types of pathology are commonly characterized 

by conspicuous failures in one or two kinds of mental 

functions* The profiles, thus, would be profitable aids to 

diagnosis because they would reveal disorder in certain 

modalities of Intellectual functioning as characterized by 

the specific failures on the subtests. 

However, the tenants of the later hypotheses have 

difficulty in demonstrating the objectivity of their approach 

due to the lack of validity of the subtests in measuring 

specific modalities of Intellectual functioning. It was 

impressively evident, in August 1949, at the Boulder Confer­

ence on Training in Clinical Psychology, that the validation 

of its own techniques and theories was considered to be the 

most urgent problem confronting clinical psychology. Myers, 

one of the members of the conference, summed the matter up: 

What emerged from the discussion was a sober 
recognition of the fact that, though society may need 
the services of clinical psychology, what clinical 
psychology needs most urgently is more dependable 
knowledge and more valid methods with which to do its 

The numerous references in the literature to the 

lack of adequacy of most of our tools should bring about a 

recognition of the necessity of valid diagnosis and 

16 C.R. Myers, "Prediction on Clinical Psychology", 
in the Canadian Journal of Psychology. Vol. 4, No. 3, issue 
of September,1950, p. 102. 
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prediction. Thome,^ Payne,^° and Meehl1^ have recently 

expressed their awareness of the weakness of our psycho­

diagnostic methods and have urged again the research 

oriented psychologist to assess the validity of our 

diagnostic instruments. It appears very important to 

detsrmine the functions or processes underlying the various 

subtests performances on the Wechsler Adult Intelligence 

Scale. The present writer is thus justified in investigat­

ing the rationale of one of the subtests of the Wechsler 

Adult Intelligence Scale if it furthers our understanding 

of the intellectual function or functions involved in its 

solution. 

2. The Choice of Block Design 

Although it has been mentioned earlier that the 

purpose of this investigation was to study the rationale 

of Block Design, one of the subtests of the Wechsler Adult 

Intelligence Scale, no reason was given for its choice. 

17 Frederick C. Thome. "Professional Insecurity: 
An Occupational Neurosis of Clinical Psychologists", in 
the Journal of Clinical Psychology. Vol. 12, No. 4, issue 
of October 1956, p. 404. 

1£ Robert W. Payne, "Diagnostic and Personality 
Testing in Clinical Psychology*, in the American Journal of 
Psychiatry. Vol. 115, No. 1, issue of July 1958, p. 25-26. 

19 Paul E. Meehl, "The cognitive Activity of the 
Clinician", In Amsriesn Psychologist. Vol. 15, No. 1, issue 
of January I960, p. 19. 
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Many reasons have led the writer to select Block 

Design as the object of his investigation. First of all, 

the numerous references to this test in the literature 

reveal both its importance in clinical diagnosis and a 

serious lack of agreement concerning its rationale. 

Secondly, its consistent reoccurrence in the short forms as 

one of the leading subtests of the Wechsler. as well as its 

use for diagnosis of organic brain pathology, call for a 

more adequate and more precise knowledge of the intellectual 

functions or modalities tapped by it. Thirdly, in order to 

respond to some urgent needs in clinical psychology, which 

call for more accurate and more objective instruments vali­

dated for the purpose of diagnosing specific.forms of human 

behavior, it appeared important to the present writer to 

investigate further a test which is employed in diagnosing 

unrelated pathological behavior. 

a) The importance of Block Design and the lack of 

agreement concerning its rationale. — Since Kohs2^ intro­

duced the Block Design test in 1927, and presented it as a 

measure of intelligence, many references have been made to 

this test and its use has spread widely attesting its 

popularity. It has been included in many test batteries and 

offered as measures of intelligence. As a single test, it 

20 Kohs, Intelligence Measurement, New York, The 
MacMillan Company, 1927, xii-312p. 
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has also become popular in the Investigation of brain 

pathology. 

Numerous Investigators have offered various interpre­

tative hypotheses in order to explain what it measures. 

While these studies succeeded in isolating certain factors 

for the whole Wechsler battery, difficulties in naming these 

factors have resulted in a complexity of hypotheses which 

seem to overlap to a great extent. Moreover, so far it has 

been impossible to find sny study whose purpose was to inves­

tigate the rationale of Block Design alone. 

b) Its importance in short forms and its use for 

diagnosis of organic brain pathology* — The interest in and 

need to develop short form scales had arisen very soon after 

the publication of the Wechsler-Bellevue. The hope was to 

devise an abbreviated scale which would meet the requirements 

of time economy, accuracy of intelligence rating and diag­

nostic screening capacity. Thus number of studies were made 

with various samples in order to determine which combination 

of subtests had highest correlation with the Full Scale. 

McNemar21, reporting on the best combinations found 

in the standardization group of Wechsler, mentioned that 

Block Design appears as th® most stable subtest, being 

present in the best three groups of correlations for the 

21 Quinn McNemar, "On Abbreviated Wechsler-Bellevue 
Scales", in the Journal of Consulting Psychology. Vol, 14, 
No. 2, issue of April 1950, p. 80. 
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four different teams. A study on the Weohsler Adult 

22 

Intelligence Scale by Maxwell**' reported the same trend as 

for the Wechsler-Bellevue. Maxwell, using a variation of 

McNemar*s formula, determined validities of all possible 

abbreviated WAIS scales of 2, 3, 4, and 5 subtests and 

observed that the subtest Block Design appears in the four 

combinations of subtests having the highest correlation with 

the Full Scale. On the basis of these similarities, it is 

reasonable to conclude that Block Design has a major contri­

bution to make in the constitution of both scales and that 

further knowledge of the intellectual modalities it measures 

would iapreve the efficacity and accuracy of our predictions. 

Numerous investigators, who were interested in diag­

nosing organic brain pathology with the Wechsler-Bellevue. 

have indicated repeatedly that the performance on Block 

Design is impaired in organic brain cases. Aita and his 

co-workers23 have reported that Block Design was one of the 

tests markedly affected by brain damage. Two studies by 

22 Eileen Maxwell, "Validities of Abbreviated WAIS 
Scales", in the Journal of Consulting Psychology. Vol. 21, 
Mo. 2, issue of April 1957, p. 125. 

23 J.A. Aita, S.G, Armitage, R.M. Reitan, and A. 
Rabinawita, "The Use of Certain Psychological Tests in the 
Evaluation of Brain Injury", in the Journal of General 
Psychology. Vol. 37, First Half, issue of 1947, p. 27-35. 
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Allen 2i* 2^ supported such findings. Similarly, severe 

impairment of the performance of brain-injured patients on 

Block Design was demonstrated by Klebanoff, Singer, and 

Wilensky ° who analyzed psychological consequences of brain 

lesions and ablations. Goldstein and Scheerer ' have also 

made an extensive use of Block Design in the investigation 

of organic deterioration. 

c) The need for more accurate and more objective 

instruments. — The studies previously reported, as well as 

a great number of references concerning the Wechsler-Belle­

vue and the WAIS. demonstrate the persistent preoccupation 

with scatter and pattern analysis and indicate a constant 

effort at better understanding of psychiatric syndromes 

through study of variations in functioning efficiency. 

24 R.M. Allen, "The Test Performance of Brain In­
jured", in the Journal of Clinical Psychology. Vol. 3, 
No. 3, issue of July 1947, p. 225-230. 

25 Idem, "The Test Performance of the Brain Diseas* 
ed", in the Journal of Clinical Psychology. Vol. 4, No. 3, 
issue of July 1948, p. 281-284. 

26 S.G. Klebanoff, J.L. Singer, and H. Wilensky, 
"Psychological Consequences of Brain Lesions and Ablations", 
in the Psychological Bulletin. Vol. 51, No. 1, issue of 
January 1954, p. 1-41. 

27 Kurt Goldstein and Martin Scheerer, "Abstract 
and Concrete Behavior: an Experimental Study with Special 
Tests", in the Psychological Monographs, Vol. 53, No. 2, 
Whole No. 239, 1941, 151 p. 
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The reports in the literature are far from agree­

ing completely as to the diagnostic significance of an 

impairment of the performance on Block Design. As noted 

previously, various investigators have reported that it is 

a good instrument for the diagnosis of organic brain damage. 

On the other hand, Rapaport, in his analysis of the data 

collected from his numerous groups of subjects, concluded 

that "Great impairment on Block Design is a generally re­

liable indicator of depressive trends, the severity of 

2$ which may be estimated by the extent of impairment." 

In contrast to depressed subjects, schizophrenics did not 

show any significant impairment. These findings most ob­

viously contradict Goldstein and Scheerer1s * reports. 

They mentioned that the Cube test is actually a test of 

abstract and concrete behavior, particularly applicable 

to organic deterioration and schizophrenia which shows 

deficiencies in abstract thinking. 

All these studies demonstrate the importance of 

Block Design in the investigation of pathological intellec­

tual functioning and indicate the necessity of studying its 

rationale more adequately. 

28 David Rapaport, Merton Gill, and Roy Schafer, 
op. cit., p. 280. 

29 Kurt Goldstein and Martin Scheerer, op. cit.. 
p. 31, passim. 
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In this first chapter the writer discussed tho 

importance of test rationale in clinical psychology and 

more specifically the need to investigate the intellectual 

functions underlying the subtest of the Wechsler Battery. 

The reasons for the choice of Block Design as the object 

of the study were presented to the reader. 



CHAPTER II 

REVIEW OF THE LITERATURE 

The writer attempted to review all the literature 

available which might be directly related to the investiga­

tion of the rationale of Block Design, a subtest of the 

Wechsler Adult Intelligence Scale. It is expected that the 

sample of literature reviewed here invorporates most, if not 

all, of the ideas and hypotheses which may be pertinent to 

this study. The discussion will present first the purely 

hypothetical rationales. Then the experimental findings 

will be discussed. These will be followed by a presentation 

of the list of interpretative hypotheses suggested in the 

literature. Finally, there will be a discussion of the hy­

pothesis to be investigated. This approach necessitates 

some concession to the chronological sequence of the de­

velopment of the subject and does not require a rigid list­

ing of opinions and experiments in order to establish pos­

sible relationships between the various Ideas. 

1. Hypothetical Rationales 

When Kohs first introduced the Block Design Test. 

he offered it as a measure of non-verbal intelligence. 

1 S.G. Kohs, Intelligence Measurement. New York 
The MacMillan cappany, lyfcy, xii-3izp. 
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Indeed, its high correlation of .84 ~ .01 with the well 

known Stanford-Blnet. of .57 - .03 with the Trabue Language 

Completion Test, and of .71 ~ .02 with the Military Test. 

sufficiently revealed the new test's potentiality as a 

measure of intellectual functioning. 

Objecting to different theories of intelligence, 

then existent, Kohs thought that 

Intelligent acts of all sorts require both 
an analysis of the situation which confronts one, 
a critical inquiry into methods of solving the 
problem, and a final synthesizing of details into 
a consistent whole.2 

He pointed out that a careful analysis of the demands made 

upon the mental operations of the individual being tested 

by the Block Designs 

Will clearly reveal that attention, adapta­
tion and auto-criticism are all involved in the 
successful accomplishment of each task. That point 
in the grade series of designs at which a child will 
begin failing to achieve further success, will be a 
rough measure of the development of his ability to 
attend, to adapt, and to critically survey his gen­
eral plan of performance and his ultimate accom­
plishment.? 

In further explanation of the functions enclosed in 

his concept of intelligence, he suggested that 

If "intelligence" involves the following 
mental operations: analyzing, combining, comparing, 
deliberating, completing, discriminating, judging, 

2 Id., op. cit., p. 169. 

3 M»» OP. cit.. p. 172. 
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criticizing, and deciding, then the block design 
tests may, with justice, be said to call upon the 
functioning of intelligence and to that extent they 
are a measure of that mental capacity.4 

Thus, from Kohs' concept of intelligance, it would 

seem that the process of solving the Block Design tasks in­

volves most, if not all, mental functions. However, since 

he considered the processes of analyzing and synthesizing 

of the greatest importance in mental functioning, it seems 

logical to hypothesize that he recognized these two process­

es as forming the cornerstone of the Block Design rationale. 

However, Kohs' attempt to measure intelligence with 

the Block Design Test was criticized by Brown* who found 

a low correlation of .46 ± .04 between the Kohs Test and 

the National Intelligence Test. He concluded that the test 

had doubtful clinical value. Brown*s main criticism was 

directed at the standardization procedures. 

Wechsler would seem to disagree also with Kohs as 

to the ability of Block Design to measure Intelligence be­

cause he believes that no single test can measure it. How­

ever, he, himself, admits that "Block Design is not only an 

4 Id. > OP. cit., p. 195. 

5 A.J.Brown, "An Inquiry into the Standardization 
of the Kohs' Block Design Test", in the Journal of Applied 
Psychology, Vol. 14, No. 2, issue of April 1930, p. 180-181. 

6 David Wechsler, The Measurement of Adult Intel­
ligence > Third Edition, Baltimore, Williams and Wilklns 
Company, 1944, p. 91. 
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excellent test of general intelligence, but one that lends 

itself admirably to qualitative analysis.1'' He explained 

that 

The test turns out to be our best single 
performance item. It conforms to all statistical 
criteria for a good test. It not only correlates 
well with total score (.73) and individual test 
items, but is one of the few performance tests that 
seemingly does measure vary much the same sort of 
thing that verbal tests measure.... It is hard to 
explain the basis for its merits other than that 
the reproduction of the type of design devised by 
Kohs in some way involves both synthetic and ana­
lytic ability.8 

However, although he made no serious attempt to 

investigate the validity of these assertions, he later on 

suggested that 

The role of the abstract approach has been 
greatly overestimated. It is, of course, reflected 
in certain types of cases, but in most, low scores 
on Block Design are due to difficulty in visual-motor 
coordination." 

As it has been shown by Kohs and Wechsler, there is 

evidence that Block Design correlates highly with varied 

measures of intelligence. There is also evidence that both 

Block Design and the Progressive Matrices measure, to a 

certain extent, similar functions. The latter test is 

7|d., op. cit.. p. 92. 

8 Id., op. cit.. p. 92. 

9 David Wechsler, The Measurement and Appraisal of 
Adult Intelligence. Fourth Edition, Baltimore, Williams and 
Wilkins Company, 1958, p. 80, 
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regarded by its author as measuring 

A person's capacity at the time of the test 
to apprehend meaningless figures presented for his 
observation, see the relations between them, con­
ceive the nature of the figure completing each 
system of relations presented, and, by so,doing, 
develop a systematic method of reasoning,iU 

This test, which is not considered as a measure of intelli­

gence by Raven, however, "correlates 0.36 with the Terman-

Merrill Scale and has been found to have a "g" saturation 

of 0.82." ^ Stacey and Gill12 reported a correlation of 

.60 for the Progressive Matrices and Block Design with a 

group of 172 subnormal adult subjects. Another investiga­

tion by Levins and Iscoe ' indicates a similar trend for a 

group of 60 undergraduates whose average age was 19.1. The 

correlation bstween these two tests was .63. 

A substantial correlation between Block Design and 

the full score on the Wechsler Adult Intelligence Scale was 

10 J.C. Raven, Guide to the Standard Progressiva 
Matrices. Sets A.B.C.D, and E, London, H.W. Lewis and Sons, 
1958, p. 1. 

11 !&• i OP* cit., p. 2. 

12 C.L. Stacey and Marie R. Gill, "The Relationship 
Between Raven's Colored Progressive Matrices and Two Tests 
of General Intelligence for 172 Subnormal Adult Subjects", 
in the Journal of Clinical Psychology. Vol. 11, No. 1, issue 
of January 1955, p. 87. 

13 B. Levine and I. Iscoe, "A Comparison of Raven's 
Progressive Matrices (1938) with a Short Form of the 
Wechsler-Bellevue", in the Journal of Consulting Psycho­
logy . Vol. 18, No. 1, issue of February 1954, p. 10. 
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also reported by Wechsler. ̂  The correlation was found to 

be .72 for two hundred subjects in the 18-19 age group. 

Goldstein and Scheerer followed a similar trend of 

thought to Kohs. In a monograph1-*, they described Block 

Design as a measure of abstract ability or attitude. They 

claimed that the normal individual may assume two distinct 

types of behavior, the concrete and the abstract, and that 

Block Design can measure a qualitative difference between 

abstract and concrete levels of mental behavior. They 

suggested that the abstract attitude 

Implies conscious activity in the sense of 
reasoning, awareness and self-account of one's doing. 
We transcend the immediately given situation, the 
specific aspect or sense impression: we abstract 
common from particular properties; we are oriented 
in our action by a rather conceptual viewpoint, be 
it a category, a class, or a general meaning under 
which the particular object before us falls. We de­
tach ourselves from the given impression, and the in­
dividual thing represents to us an accidental exam­
ple or representation of a category.16 

The concrete attitude, on the other hand, does not imply 

conscious activities in the sense of reasoning, awareness 

14 David Wechsler, WAIS Manual: Wechsler Adult 
Intelligence Scale. First Edition, New York, the Psychol­
ogical Corporation, 1955, p. 15. 

15 Kurt Goldstein and Martin Scheerer, "Abstract 
and Concrete Behavior: an Experimental Study with Special 
Tests", in the Psychological Monographs, Vol. 53, No. 2, 
Whole No. 239, 1941, 151 p. 

16 M«» OP. cit., p. 3-4. 
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or self-control on one's doing. It has none of the above 

mentioned characteristic© of the abstract attitude but it 

is characterized by rigidity, lack of shifting and quite 

often by fluidity. 

There is an obvious lack of demonstrable evidence 

for many of the statements made by Goldstein and Scheerer. 

They provided the reader neither with norms, quantitative 

data nor standardisation data; moreover, there was no de­

scription of the population from which the hypotheses were 

drawn; one could only find qualitative descriptions of the 

behavior of individual cases based exclusively on the qual­

itative findings. Under these circumstances, it is evident 

that the validity of the test becomes a subjective proposi­

tion and is liable to change with each interpreter. Thus, 

as a result, their rationale of Block Design can only be 

accepted as an hypothesis which needs to be investigated 

scientifically. 

Different attempts to quantify the Block Design Test 

as a measure of abstract and concrete behavior have been 

reported in the literature. Probably one of the most sig­

nificant contributions was made by Grass!'s work1''. Essen­

tially, the main innovation was that the patient copy not 

17 Joseph R. Grass!, "The Fairfield Block Substi­
tution Test for Measuring Intellectual Impairment", in the 
Psychiatric Quarterly. Vol. 21, No. 3, issue of July 1947, 
p.' 474-489. 
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a drawing but a set of blocks taking into account the char­

acteristic of the three faces. An attempt was made to 

measure both concrete and abstract reproduction at two 

levels. Grass! maintained that the Fairfield Block Substi­

tution Test depicts intellectual impairment due to func­

tional or organic defects. He thus fully agreed with 

Goldstein and Scheerer as to the rationale of Block Design. 

He, however, introduced some Important innovations and used 

sound standardization procedures which may bring new light 

in the interpretation of results. 

Rapaport's clinical findings with Block Design seem 

to have led him to believe that this is a test of visual-

motor co-ordination. He indicated that visual-motor co­

ordination in the Block Design subtest can be characterized 

as occupying a middle position between its role in Digit 

Symbol and its role in Object Assembly.1** He believed 

that visual-motor co-ordination and particularly visual or­

ganisation play a 'productive' role in Object Assembly while, 

1 Q Digit Symbol the role of visual-motor co-ordination is an 

'imitative' one. On the other hand, in Block Design, the 

, „ Id David Rapaport, Morton Gill, and Roy Schafer, "The 
Bsllsvue Scale", in Diagnostic Psychological Testing? The 
Theory. Statistical Evaluation, and Diagnostic Application 
of a Battery of Tests. Vol. 1. Chicago. Year Book Publishers. 
1945, p. 271. 
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role of visual-motor co-ordination is 'reproductive'. It 

would appear from these considerations that Rapaport offers 

a completely new rationale for the test. However, it may be 

misleading to come to this conclusion in the light of some 

further comments he made: 

Our emphasis on visual-motor co-ordination 
should not veil the fact that the work of visual 
organization in this test implies concept formation 
as evidence in the analytic and synthetic phases 
of performance.19 

Indeed, he appears to believe that Block Design is a 

test of concept formation as he writes: 

These tests which Goldstein considers 
tests of "abstract attitude" are considered by the 
present authors as tests of concept formation. The 
analytic and synthetic task implied by Block De­
sign is related to the conceptual analysis under­
lying successful performance of concept forma­
tion tests.20 

There appears to be no strict evidence, from his 

writing, of what he considers the main rationale. It may 

be that he consider visual-motor co-ordination as the 

necessary and most important step in performing the task, 

and as leading gradually to the formation of a concept 

about a specific design; thus, what Block Design would 

measure would be that first step. On the other hand, Block 

Design might measure the analytic and synthetic phases of 

19 !£•» OP. cit.. p. 275. 

20 Id., op. cit.. foot note 101, p. 273. 
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performance; visual-motor co-ordination would appear, then 

as a result of concept formation. However, it is usually 

recognized that he considers Block Design as a measure of 

visual-motor co-ordination, and as such, h@ adds a new el­

ement to the rationale already hypothesized. 

Other writers have expressed opinions similar to 

the ones already discussed and have contributed to a much 

smaller degree to the formation of a Block Design ration­

ale. 

The rationales that have been discussed so far are 

all hypothetical ones; they are based on clinical observa­

tion or empirical findings although some attempt was made 

to validate thera through qualitative analysis of perform­

ance in individual cases. However, there appears to be 

some similarity of opinion in regards to the functions meas­

ured by Block Design. Indeed, Kohs, Wechsler, and Rapaport, 

all suggested that the analytic and synthetic functions are 

somehow being measured by the Block Design Test. Goldstein 

and Scheerer, in somewhat different terms, also suggested 

that these functions are revealed by the subject's perform­

ance since the abstract ability is fundamentally dependent 

upon thera. Rapaport, however, brought a new element when 

he suggested that visual-motor co-ordination is the main 

function measured in Block Design performance. 
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2. Experimental Findings 

Balinsky21 reported a study of the Wechsler-Bellevue 

consisting of an analysis of the various factors appearing 

in different age groups and their importance for such 

groups. Using 600 cases from the standardization group of 

the Wechsler, he found that Block Design measures different 

functions or modalities at different ages. He suggested 

that Block Design measures in a certain way visualization 

involving perception of form and space relations especially 

at the age of 12 where the factor has its highest loading in 

Block Design. He called this factor the non-verbal or per­

formance factor. It appears consistently in every group 

except at the age of 9, and it has, in each of these groups, 

a high loading in Block Design. The highest loadings appear 

in the age groups 12, 25 to 29, 35 to 44, and 50 to 59; they 

are respectively .602, .743, .707, and .428. A 'G' factor, 

which seems to correspond to the Spearman 'G', is present in 

age group 9 with its highest loading of .801 in Block De­

sign. A factor called reasoning with high loading in Block 

Design is also found in age groups 35 to 44 and 50 to 59. 

For the age group 15 he also found the factor 'awareness of 

21 Benjamin Balinsky, "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 1941, p. 191-234. 
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environment' with significant loadings in Information, 

Object Assembly, and Block Design. 

It is evident from Balinsky's findings that differ­

ent factors seem to appear at different ages. This is ex­

plained by the author as a change and reorganization of 

mental traits and functions over a span of years. This has 

a direct bearing on the rationale of Block Design since it 

might be measuring different functions at different ages. 

Findings by Smith Indicate the importance of the 

reasoning element in the Block Design subtest. In a study 

of grade 8 and 9 students, he found a correlation of .50 

between Block Design and Thurstone's test of reasoning abil­

ity. The correlation was significant at the .01 level of 

confidence. 

Divergent findings were reported by Becker •* who 

found a very low and non-significant relationship, for a 

group of 50 high school juniors, between the Thurstone's 

space factor and Block Design. The Block Design correla­

tion with reasoning factor was still lower. These results 

22 Arthur Smith, A Comparison of the 3RA Primary 
Mental Abilities Test with the Wechsler-Bellevue Intelli­
gence Scale, unpublished Master's thesis presented to 
Illinois State Normal University, 1947, p. 17. 

23 George Becker, The Relationship Between the 
Thurstone, SRA Primary Mental Abilities and the Wechsler-
Bellevue Intelligence Test, unpublished Master's thesis 
presented to the Fordhara University, New York, 1948, p. 27. 
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contradict the findings reportei by Estcs ^ who claimed that 

Block Design is the most valid test, among a battery of 

five tests of spatial ability, in predicting achievement in 

descriptive geometry. An experiment was conducted in which 

the Wechsler-Bellevue Block Design Test and the Minnesota 

Paper Form Board were administered. The correlation found 

between these two tests was .40. DeWit ' appears to agree 

with both Estes and Balinsky. In a study jf the results of 

63 college students between the ages of IS and 24, recruited 

from three art education courses, he revealed a correlation 

of .624 between Block Design and Revised Minnesota Paper 

Form^Board, a measure of spatial perception ability. He 

also found a significant relationship between Block Design 

and drawing ability and concluded that this test seems to be 

the best predictor of drawing ability if used with college 

students. 

2D 
This spatial factor was also identified by Corter 

24 Stanley G. Estes, "A Study of Five Tests of Spa­
tial Ability", in tho Journal of Psychology. Vol. 13, 
Second Half, issue of April 1942, p. 270. 

25 Frederick W i t , The olock Jesign Test Drawing 
Ability, unpublished Master's thesis presented to the Penn­
sylvania ^tate College, Pennrylvania, 1951, p. 4-5. 

26 Harold M. Corter, "A Factor Analysis of iiome 
Reasoning Tests", in the Psychological Monographs. Vol. 66, 
No. 3, issue of March 1952, p. 1-31. 
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who thinks that the ability to recognize size, shape, and 

congruence plays a predominant role in Block Design per­

formance. He also believed that Block Design measures 

'productiveness' as well as 'concept' ab&Lity and 'flexi­

bility'. Concept ability apparently involves the ability 

to recognize essential similarities, to abstract and gener­

alize and to think Inductively. This factor is very similar 

to the 'G' factor suggested by Kohs, Wechsler, and Balinsky. 

The factor flexibility was also believed to be found in 

Block Design both by Goldstein and Meili. 

27 

Meili*"' published a report on studies involving 

Block Design using two groups of children between the ages 

of 9 and 13 and one ,?roup of 30 adults. The reporter iden­

tified the factor 'plasticite'' and the factor ' complexite'' 

i n Block Design. The factor plasticity, which is the u.ost 

important, is defined as the ability to break a structure 

and reorganize the material into a new organization or 

structure. Meili explained: "Nous pensons que cette facili-

te' de briser une structure ou tout supplement de la trans­

former, depend de la plasticite' de 1'organisation raentale".2l 

27 Richard Meili, ttL'analyse de ^intelligence", in 
Les Archives de Psvchologje. Vol. 31, No. 121, issue of 
March 1946, p. 1-64. 

23 Id., op. cit.. p. 20. 
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This factor corresponds to the ability to shift reported by 

Goldstein. Meili indicated that this factor is more im­

portant for children than for adults because children have 

more difficulty in breaking down a structure in order to an­

alyse its components. 

The factor complexity is defined in the following 

terms: 

II se rapporte a la capacite de re'aliser 
clairement et avec precision des structures com­
plexes. 29 ...II determine la facilite avec laquel-
le une personne peut realiser des structures com­
plexes ou le degre de complexite que les ensembles 
intellectuels d'un sujet peuvent atteindre.30 

This factor seems to be associated with the abili­

ty to analyse and to synthesize suggested as a rationale of 

Block Design by Kohs and Wechsler, and implied by Rapaport. 

Birren's-'1 findings in his investigation of an eld­

erly sample revealed that four main factors have significant 

loading in Block Design. These included a verbal factor in­

dicating ability to deal with stored information thought to 

be simil.. to the 'G» factor found by Balinsky, as reported 

29 Id., op. cit.. p. 21, 

30 Id., op. cit.. p. 47. 

31 J.E. Birren, "A Factorial Analysis of the Wechsler-
Bellevue Scale Given to an Elderly Population", in the Jour­
nal of Consulting Psychology. Vol. 16, No. 5, issue of 
October 1950, p. 399-405. 
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earlier. Another factor called closure WHS believed to be 

based mainly on visual processes and to include perceptual 

speed and spatial relations. It involved the ability to 

fuse the perceptual field into a single percept. This fac­

tor has been identified by Balinsky as a non-verbal factor, 

Birren's analysis also reported a factor called memory which 

he associated with Balinsky*s reasoning, A final factor of 

induction would appear to support Goldstein's rationale of 

Block Design. 

Davis^* with a population of 356 junior high school 

students isolated a factor of visualization which has been 

interpreted by Birren, Cohen, and Balinsky respectively as 

closure, non-verbal, and performance. This factor was also 

reported by Simkin, but his findings were not avaixable for 

analysis. According to Davis, Block Design would also meas­

ure a mechanical element as well as perceptual speed and in­

formation. The mechanical and perceptual functions have 

been reported by many authors under different names; the 

factor mechanical might be what Rapaport called reproduc­

tive visual-motor co-ordination. 

32 Paul C, Davis. "A Factor-Analysis of the Wechsler-
Bellevue Scale", in the Educational and Psychological Meas­
urement" , Vol. 16, No. 1, issue of Spring,,1956, p. 127-146. 
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In his study, Bolle-^ found that the ability to e-

valuate and organize visual material had a high loading in 

Block Design. He suggested that evaluation, pictorial, plan 

ning, visual-motor co-ordination and ability to pick up in­

formation were all involved in Block Design performance. 

Holzberg and Belmont compared Block Design to spe­

cific factors found in the Rorschach. The results did not 

support the hypothesis that Block Design is significantly 

related to W % and M. These writers believed that all meas­

ures were related to conceptualized thinking and to the ab­

stract attitude. They also hypothesized that Block Design 

and M were a good measure of creative thinking. However, 

their results were not conclusive as they explain: 

The three Rorschach factors which were 
predicted to be related to the Block Design test 
do not show a significant relationship.... Sev,<t 
eral Rorschach factors for which no relationship 
with Block Design was predicted yield si/nlficant 
correlations. One of th© refined measures of F % 
shows a relationship at the .05 level of confi­
dence. In addition FC-, CF-, is negatively re­
lated at the .01 level and FC approaches signifi­
cance at the .10 level of confidence.-^ 

33 Arthur Bolle, A Factor Analysis of the Echelie 
d*Intelligence Ottawa-Wechsler, unpublished Master's thesis 
presented to the Institute of Psychology and Education of 
the University of Ottawa, 1954, p. 59. 

34 J- Holzberg and L. Belmont, "The Relationship 
Between Factors of the Wechsler-Bellevue and Rorschach Having 
a Common Psychological Rationale", in the Journal of Consult­
ing Psychology t Vol. 16, Ho. 1, issue of February 1952, 
p. 2*. 
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Karson-^ and his co-workers reported a somewhat sim­

ilar investigation with a group of 50 male patients whose 

age mean was 31.1 years. Their purpose was to search for 

common factors in a wide variety of clinical psychological 

instruments which are assumed to measure the abstract think­

ing abilities of psychiatric patients. Their results were 

somewhat inconclusive. However, they found three factors of 

which only one, the factor of abstract ability or general 

intelligence, had loading in Block Design. This finding 

supports the rationale formulated by Kohs, Wechsler, Gold­

stein, and to a lesser degree, by Rapaport and Blrren. 

A more serious attempt was made by Cohen^0 to inves­

tigate the functions measured by the Wechsler-Bellevue with 

psychiatric patients between the age of 20 and 40. Among 

the factors isolated by Cohen, two have direct bearing on 

the rationale of Block Design. A non-verbal organization 

factor, with loading in Block Design in all three groups, 

35 Samuel Karson, Pool and Kenneth Bryner, "The 
Abstract Thinking Abilities of Mental Patients", in the 
Journal of Clinical Psychology. Vol. 13, No. 2, issue of 
April 1957, p. 126-132. 

36 Jacob Cohen, A Comparative Analysis of the Factors 
Underlying Intelligence Tsst Performance of Different Neuro­
psychiatry Groups. Multiple Factor Analyses of the Wechs­
ler-Bellevue InteTllgence Scale Performance of Schizophrenic, 
Psychoneurotic, and Brain-Damaged Groups, microfilmed Doc-
tor's thesis presented to the University of New York, New 
York, March 1950, vii-162 p. 
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was interpreted as "involving the ability to organize non­

verbal material, visually perceived into meaningful wholes 

against a time limit."2' More specifically, Block Design 

was thought to involve abstract spatial visualization in the 

organizational task and some kind of Gestalt. This non­

verbal organization factor had been defined as performance 

by Balinsky. 

Another factor, factor C, or freedom from distracta-

bility, had loading in Block Design in the psychoneurotic 

group only.3* Cohen™ thought that the complexity of Block 

Design as seen in the many relationships among the block 

faces, and the many possibilities of pattern organization, 

as well as the element of speed, were factors that permit 

the test to measure the sensitivity of the effect of dis-

tractability. This factor had not been isolated previously 

as such. However, Balinsky, as was reported earlier in this 

study, found, in comparable age groups, a factor which he 

identified as a memory factor. Cohen suggested that the 

discrepancy may well be solely on the interpretive level, 

since freedom from distractability is a necessary prerequi­

site to memorization. Balinsky's factor had no loading in 

37 Id., op. cit.. p. 69. 

3# l&'i OP. cit.. p. 73. 

39 Id., OP. cit.. p. 75. 
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Block Design. 

In a later report of his findings, Cohen, realizing 

the difficulty involved in interpreting the factors found, 

concluded that Block Design 

Offers some ambiguity in its interpreta­
tion. It measures Non-Verbal Organization well in 
the Schizophrenic and brain-damaged, and no other 
factor. In the psychoneurotic, however, it meas­
ures both this factor and Freedom from Distracta-
bility, both relatively poorly-... Despite the am­
biguity of common factor interpretation, this test 
is useful because of its correlation with "G". In 
all the groups, it is at least the most closely re­
lated to "G" among the performance tests, and for 
the schisophrenics, it is best in this regard to 
all the test. The Block Design Test is therefore 
an excellent single measure of present general 
functioning.40 

Some of the ideas in the interpretation presented above 

were suggested by Kohs, Wechsler, and Rapaport in their 

discussion of the rationale of Block Design. 

An attempt, by Cohen^ , to study the factorial 

structure of the VJechsler Adult Intelligence Scale between 

early adulthood and old age resulted in the identification 

of five factors in all but the 60 to 75 years old group, 

which proved deficient in factor E. The perceptual 

40 Jacob Cohen, "A Factor Analytically Based Ration­
ale for the Wechsler-Bellevue", in the Journal of Consulting 
Psychology, Vol. 16, No. 4, issue of August 1952, p, 276. 

41 Jacob Cohen, "The Factorial Structures of the 
WAIS Between Early Adulthood and Old Age", in the Journal 
of Consulting Psychology. Vol. 21, No. 4, issue of August 
1957, p. 283-290. 
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organization factor that he identified previously in a study 

of the Wechsler-Bellevue was present again and Block Design 

with Object Assembly were the only two subtests loading it 

consistently in all four age groups. Many factor analyses of 

the Wechsler-Bellevue have isolated this factor although it 

has been identified as performance, spatial-perceptual, 

closure, non-verbal organization or ability to evaluate and 

organize visual material, and visualization. Cohen explain­

ed that 

The common content of these interpretations 
is the non-verbal, perceptual, organizational charac­
teristics. Because of the loadings of Picture Ar­
rangement, and Digit Symbol this factor resists in­
terpretation as a spatial factor. Clearly, however, 
both speed and quality of perceptual performance 
and organization are involved; hence it is here 
named Perceptual Organization. It very likely rep­
resents a few highly correlated factors such as 
Thurstone's Perceptual Speed, Closure, and Spatial 
Relations, which do not emerge separately because 
of the paucity of tests in this subdomain of the in­
tellectual sphere.42 

These consistent findings seem to disagree with the 

main hypotheses put forward by such authors as Kohs, Gold­

stein, and Wechsler who based their rationale on observation 

and empirical clinical findings. They are not consistent 

either with other experimental findings reported by Balinsky, 

Corter, Meili, Birren, and Karson who suggested that Block 

42 Jacob Cohen, "The Factorial Structures of the 
WAIS", p. 235. 



REVIEW OF THE LITERATURE 3* 

Design measures some form of reasoning, abstract ability, 

plasticity, and induction. 

Analysis of Cohen's findings suggests that the or­

ganization of intellectual functions is essentially invari­

ant between the age of 1# and 54. As h© pointed out, "The 

present findings although incomplete, cast serious doubt on 

the notion that the general factor "differentiates" into 

quasi-independent factors by the late teens". •* These find­

ings appear to cast a shadow on Balinsky's claims that men­

tal traits change and undergo reorganization over a span of 

years and that the same test may measure different abilities 

or modalities at different ages. 

Thus far, it seems very difficult to isolate factors 

that will be generally agreed upon. The studies reported 

hav«a attempted to identify factors pertaining to the whole 

test and there has been very few attempts to study separate­

ly each individual subtest. Evidently, there is a need for 

studies oriented toward the evaluation of the specific func­

tions measured by each subtest. 

3. List of Interpretative Hypotheses 

The present survey of the literature has revealed a 

great number of hypotheses based on either empirical findings 

43 Jacob Cohen, "The Factorial Structures of the 
WAIS", p. 2BX. 
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or on experimental evidence. Very often, however, differ­

ent suggested rationales appear to be representing a simi­

lar function. Difficulties in naming derived factors have 

resulted in a complexity of hypotheses which seem to over­

lap to a great.extent. An attempt will be made here to put 

under the same category suggested rationales which appear 

to be closely related and to represent similar functions or 

mental processes. These hypotheses could be grouped in the 

following manner: 

1. Block Design measures "general intelligence", 
(Kohs, Wechsler, Balinsky); "ability to analyse and synthe­
size", (Kohs, Wechsler, Schafer); "ability to abstract, 
generalize and think inductively", (Corter); "concept for­
mation" or "analytic and synthetic behavior", (Rapaport); 
"concept ability" or "ability to rscognize essential simi­
larities, to abstract and generalize, think inductively", 
(Corter); "complexity" or "ability to realize clearly and 
concisely, complex structures", (Meili). 

2« Block Design measures "abstract and concrete ap­
proach or attitude", (Goldstein and Scheerer); "abstract 
approach" (Wechsler. Karson, Grass!); "abstract conceptual 
approach", (Schafer). 

3. Block Design measures "reasoning", (Balinsky, 
Goldstein and Scheerer); "evaluation and planning", (Bolle), 

4. Block Design measures "flexibility", or "ability 
to change one's mental set", (Corter); "plasticity" or 
"ability to break a structure, to reorganize the material 
into a new structure", (Meili); "ability to shift", (Gold­
stein and Scheerer), 

5* Block Design measures "spatial ability", (Estes); 
"spatial-perception ability", (DeWit); "spatial", or "ability 
to recognize size, shape,and congruence"^ (Corter); "ab­
stract spatial visualization", (Cohen); "pictorial", (Bolle). 
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6. Block Design measures "reproductive visual-
motor co-ordlliatTic^TirRapsport^ Schafer); "mechanical", 
(Davis); "visual-motor co-ordination, (Bolle). 

?• Block Design measures "perceptual organization" 
or the "organization of non-verbal, visually perceived ma­
terial against a time limit", (Cohen); "non-verbal organi­
zation, (Cohen); "visualization involving perception of 
form and space relations", "non-verbal", or "performance", 
(Balinsky); "closure or perceptual speed and spatial rela­
tions", (Birren); "visualization", (Davis); "perceptual 
speed", (Davis); "ability to evaluate and organize visual 
material", (Bolle); "productiveness", (Corter). 

£• Block Design measures "memory", (Birren); "in­
formation" , (Davis). 

9. Block Design measures "gestalt", (Cohen). 

10. Block Design measures "freedom from distracti-
bility", (Cohen). 

11. Block Design measures "induction", (Birren). 

12. Block Design measures "awareness of environ­
ment", (Balinsky). 

13. Block Design measures "verbal ability" or "abil­
ity to store information", (Birren); "ability to pick up 
information", JBolle). 

The presence of so many factors which have been sug­

gested as rationales for the Block Design Test has created a 

state of confusion regarding the functions or processes it 

measures and points to the need for further investigations 

concentrated on the study of the teat alone. It has bean 

suggested by different writers that the subtests of the 

Wechsler do not measure distinct psychological functions. 

Cohen concluded in one of his reports that 
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The relatively small degree of subtest spec­
ificity makes suspect any rationale which attributes 
quasi-unique measurement functions to the subtests, 
and helps account for the disappointing outcome of 
ten years of research in pattern analysis with the 
Wechsler-Bellevue.44 

Although one might be tempted to agree with this statement, 

it seems premature to conclude that the investigations pur­

sued with the intent of determining the functions measured 

by the Wechsler subtests have given the clinician a satis­

factory answer. First of all, most of the studies have been 

done with psychiatric patients. Frank, Corrie, and Fogel 

have demonstrated the ambiguity of such studies. They noted 

that 

Investigators have been attempting to com­
pare the characteristic performance of one group of 
unlike subjects with another. The effect of the at­
tempt to differentiate two such heterogeneous groups 
of subtest scores is to structure the data for fail­
ure by attempting to compare incomparables. There 
is no reason to assume that psychiatric diagnosis, 
as a criterion measure for the selection of groups, 
will automatically eventuate in a random sampling 
of homogeneous subject's subtests when we know var­
iables as age, sex, and even length of hospitaliza­
tion affect subtest patterns in their own right.** 

Secondly, it is evident from this review that there 

has been very few investigations directly concerned with the 

44 Jacob Cohen, "The Factorial Structures of the 
WAIS", p. 290. 

45 G.H. Frank, C.C. Corrie, and J. Fogel, "An Em­
pirical Critique of Research with the Wechsler-Bellevue in 
Differential Psychodiagnosis", in the Journal of Clinical 
Psychology. Vol. 11, No. 3, issue of July 1955, p. 292. 
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rationale of any one single subtest of the Wechsler. Such 

studies with a normal population would possibly be a great 

asset. There is a great need for well defined rationales. 

It is necessary to know as much as possible about the func­

tion or functions measured by the tools the psychologist 

uses and about the factors affecting the performance on 

these tools. Knowing exactly the particular functions, 

processes, or modalities underlying a particular subtest 

in regard to normal subjects would open the door to better 

understanding of the functional or organic disturbances of 

the patients. Such knowledge would presumably permit the 

clinician to arrive at a more valid diagnosis and help him 

to predict more accurately the outcome of treatment. 

The present research intends to investigate some as­

pect of the rationales suggested for Block Design, and to 

gain further knowledge of the mental process involved in 

the accomplishment of the task. 

4. Selection of the Hypothesis to be Investigated 

Among the numerous assumptions which have been made 

regarding the processes involved in the performance on Block 

Design some can more easily be investigated than others. 

Yet, in most cases, very few instruments are available 

which satisfy the requirements of construct validity and 
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which are adequate for the measurement of the suggested hy­

potheses. The availability of such instruments is then, an 

important factor in the selection of the rationale to be in 

vestigated. 

The choice of the specific hypothesis for the study 

has been suggested mainly by the nature of the assumptions 

reported in the literature. The multiplicity of the hy­

potheses and the obvious overlapping of functions have de­

monstrated that Block Design does not measure a single abil­

ity or factor. However, it is important to determine as 

clearly as possible which function or functions are mainly 

involved in solving the task and to what extent they are 

measured by the test. 

As demonstrated by Kohs and Wechsler and consist­

ently reported by others, Block Design has a high corre­

lation with varied measures of intelligence. On the other 

hand, factor analyses of the main tests of intelligence 

with which Block Design correlates well have revealed that 

many functions or abilities are measured by these tests. 

As a result, since Block Design correlates well 

with these tests, it is reasonable to assume that it meas­

ures to a great extent some of the factors found in them. 

Moreover, it has been suggested in a number of investiga­

tions reported in the review of the literature, that 
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reasoning ability was one of the functions being tapped by 

these tests. It is thus hypothesized that reasoning is one 

function being measured by Block Design. 

Balinsky's findings would tend to support such a 

hypothesis, except that the present study deals with a sam­

ple of subjects of a different age. It would appear that 

this assumption does not hold here, because, as he suggested 

himself, mental traits change and undergo reorganization 

over a span of years and the same test measures different 

abilities at different ages. However, as indicated before, 

Cohen disagreed with Balinsky and claimed that the organi­

zation of intellectual functions is essentially invariant 

for the ages Id to 54. Thus, the reasoning factor which 

has been isolated for two age groups by Balinsky could ap­

pear for other age groups under different conditions. 

Considering these factors, the writer arrived at 

the specific hypothesis under Investigation, namely, whether 

or not Block Design measures the reasoning ability, and, if 

so, to what extent. The null hypothesis would be that Block 

Design does not correlate with any of the measures of 

reasoning ability employed nor does it measure to any extent 

any of the independent variables. No specific definition 

of reasoning ability is given here; however, it should be 

understood that the operational definitions accepted for 

the present study will be the ones provided by the respective 
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authors of the tests used to verify the hypothesis. 

The selection of reasoning as an assumption to be 

verified does not necessarily exclude some other functions 

which might be very closely related to it. Indeed, due to 

the nature of the tools used in this study, other rationales 

might also be indirectly involved. For, example, planning 

and anticipation, and the ability to analyze may be measured 

to some extent since Thurstone's Primary Mental Abilities. 

Reasoning subtest^ supposedly contains these factors. This 

test will be discussed later. Similarly, the judgment fac­

tor, which has been found in the reasoning factor*', and 

"...has weight in the Reasoning test of Thurstone" , might 

be revealed indirectly. Other suggested rationales such as: 

ability to abstract and generalize and think inductively, as 

well as some perceptual factor may also be indirectly under 

investigation. The tests of reasoning ability, which are 

used in this study and found in the Differential Aptitude 

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

47 J»?» Guilford, Editor, and J.I. Lacey, Research 
Associate, Army Air Forces Aviation Psychology Program Re­
search Reports. Printed Classification Tests. Report Mo, 5. 
Washington, Superintendent of Documents, U.S. Government 
Printing Office, 1947, p. 129. 

4# Harold M. Corter, "A Factor Analysis of Some 
Reasoning Tests", in the Psychological Monographs, Vol. 66, 
No. #, issue of March 1952, p. 28. 
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Tests battery^, which are used in this study, measure dif­

ferent modalities of the reasoning ability. 

The material which has been discussed in this chap­

ter consisted of a review of the different hypotheses sug­

gested in the literature in order to explain the function 

or functions measured by Block Design, This was followed 

by a list of the interpretative hypotheses and an attempt 

was made to group together the ones which appeared to rep­

resent similar functions or mental processes. Finally, the 

selection of the specific hypothesis under investigation 

was presented and reasons for its choice were given. 

The elements which contributed to the general hy­

pothesis have been considered in this chapter. In the next 

portion of this report, the experimental design will be 

discussed and special attention will be paid to the test 

under investigation, to the tools used, to the selection of 

the population, and to the methods of analysis employed. 

49 George K. Bennett, Harold G. Seashore, and Alex­
ander G. Wesman, X Manual for the Differential Aptitude 
Tests, New York, The Psychological Corporation, 1952, iv-
78 p. 



CHAPTER III 

THE EXPERIMENTAL DESIGN 

The discussion, thus far, has been centered around 

two main topics, namely, the statement of the problem and 

the review of the literature directly concerned with the 

problem under investigation. Block Design, the test to be 

investigated, and the instruments used for the verifica­

tion of the assumption will now be considered. This will be 

followed by a presentation and a justification of the cho­

sen population. Finally the procedure which was followed 

in investigating the assumption will be considered and spe­

cial attention will be paid to the methods of statistical 

analysis employed. 

1, Test under Investigation 

a) Description - The Block Design subtest consists 

of ten items. There are two sample items which are demon­

strated to the subject for which he receives credit upon 

completion within the time limit. These two sample items 

and the next four test items consist of 4 block, each to 

be juxtaporad so as to form a given pattern; the last four 

items consist of 9 blocks each. Some changes have been in­

troduced in the Block Design subtest of the v/AlS. The 

blocks are somewhat different than the ones used in the 
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Koh's Block Test and in the Wechsler-Bellevue. The colors 

blue and yellow have been eliminated and only red and white 

remain. Each block has two red, two white and two red/white 

sides; any side can be used to reproduce the design accord­

ing to the requirements of the pattern. Each block takes 

the form of a cube and the olocks in each completed design 

form a square, nil tne designs show some symmetry. 

As to the items themselves, seven patterns have 

been retained from the vu'echsler-Bellevue and three new ones 

have been introduced; the new items being the first sample 

and the laot two designs which appear to be more difficult. 

The items are timed, as previously, but tne Lime allowance 

has been reduced to 60 seconds for the first six designs 

and to 120 seconds for the last four tasks. By introducing 

these changes Wechsler has increased the discriminating 

quality of the test. 

Successful completion of each design within the time 

limit is credited with four points, and additional time-

credits from one to two points are awarded for speedy per­

formance on the last four test items. No credit is given 

for partially correct or incomplete patterns, Successful 

performance on all items without time credit - forty points -

yields a weighted score of twelve, while a maximum score of 

forty-eight points gives a weighted score of seventeen. 
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c) Reliability - The reliability of Block Design 

presents another important problem. Such subtest reliabil­

ity information is Important since it determines in great 

part, the confidence which may be attached to statements 

about the abilities possessed by the subject and about 

patterns of subtest variation. As Lindquist pointed out: 

"If a test is unreliable, that is, if it is not measuring 

anything consistently, it, of course, cannot be valid, that 

is, it cannot be measuring accurately what it is intended 

to measure...."^ This problem was overlooked by Wechsler 

who quoted reliability figures for the full scale of the 

Wechsler-Bellevue but not for the separate subtests. 

Investigators, using psychiatric samples, have re­

ported some measure of reliability. Two studies by Rabin 

on test-retest with the Wechsler-Bellevue are available. 

In the first, the reliability for a group of miscellaneous 

patients was .74. A second study*' compared test-retest 

results of 30 schizophrenic with 30 non-schizophrenic 

state hospitalized subjects. The Block Design reliability 

1 E.F. Lindquist, A First Course in Statistics, 
Boston: Houghton Mifflin Co., 1942, p. 207. 

2 A.I.Rabin, "Test Constancy and Variation in the 
Mentally 111", in the Journal of General Psychology. Vol. 
31, Second Half, issue of October 1944, p. 233. 

3A.li Rabin, "Fluctuations in the Mental Level of 
Schizophrenic Patients", in the Psychiatric Quarterly, Vol. 
13, No. 1, issue of January 1944, p. 73-31. 
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coefficient was .71 for the schizophrenics and .70 for the 

non-schizophrenics. Hamister\ using a nouropsychiatric 

sample, found a test-ratest reliability of .71 for the 

group of miscellaneous patients and a reliability of .67 

for the schizophrenic group. 

The few reliability studies reported here have era-

ployed abnormal subjects with little attention paid to reli­

ability obtained with normal populations. Derner, Aborn, 

and Canter-' investigated that problem with a group of 15$ 

normal subjects and found a coefficient of reliability of 

.#4 which is much higher than the coefficients reported 

above. This test placed third after Vocabulary and Inform­

ation, with reliabilities of .SB and .8*6, respectively. A 

split-half method of estimating reliability was used by 'vebb 

and DeHaan6 with two groups of female subjects. The coeffi­

cient of reliability for the normal subjects was .76 and for 

the psychotic group, .86. Block Design again appeared as 

4 Richard C. Hamister, "The Test-Retest Reliability 
of the Wechsler-Bellevue Intelligence Test (Form I) for a 
Neuropsychiatry Population", in the Journal of Consulting 
Psychology. Vol. 13, No. 1, issue of February 1949, p. 43» 

5 Gordon F, Derner, Murray Aborn, and Aaron H. Can­
ter, "The Reliability of the Wechsler-BelTevue Subtests 
and Scales", in the Journal of Consulting rsychology. Vol. 
14, No. 3, issue of June 1950, p. 176. 

6 Wilse B. Webb and Henry DeHaan, "Wechsler-Belle­
vue Split-Half Reliabilities in Normals and Schizophrenics", 
in the Journal of Consulting, Psychology. Vol. 15, No. 1, 
issue of February 1951, p. 70. 
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one of the most reliable subtests, placing second for the 

psychotic group and fourth for the normal subjects. These 

writers pointed out: 

These results, showing the higher relia­
bilities of psychotics in performance tests are 
quite surprising in view of the fact that one 
would logically expect paranoid schizophrenics to 
obtain test reliabilities either similar to or 
lower than normals'. 

However, in an examination of these data, Hcilnicku 

suggested that the failure to consider the differences in 

variability between the two groups wfc.s primarily responsi­

ble for the obtained differences in reliability figures. 

hy computing the standard errors of measurement and by 

correcting the coefficients of correlation for differences 

in range, he found that the psychotics were more variable 

in their test performance than the normals. He obtained a 

reliability of .35 with the normals and of .77 with the 

psychotics. 
Q 

In 1953, Botwinick investigated the retest relia­

bility of three groups of subjects: a young normal group, 

7 Id., op. cit., p. 70. 

3 John i>. Helmick, "reliability or Validity?", in 
the Journal of Consulting Psychology. Vol. 16, No. 2, issue 
April 1952, p. 154. 

9 J. Botwinick, ".Vechsler-Belluvue Split-Half Sub­
test Reliabilities: Differences in Age and Mental states," 
in the Journal of Consulting Psychology. Vol. 17, No. 3, 
issue of June 1953, p. 226. 
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an old normal group and a group of senile patients. He 

found a reliability of .76 for the first group, of .84 and 

.89 respectively for the other two groups, /irmitage and 

Pearl reported study results on groups of schizophrenics, 

non-schizophrenics, and normals. Although the purpose of 

the study was not to determine the reliability of the sub­

tests, the test-retest correlations can, nevertheless, be 

accepted as a measure of reliability. They i dicated that 

Block Design has a reliability of .84 with the normals. 

The reliability for the group of 53 schizophrenics was .71. 

These references have dealt with Block Design as a 

subtest of the Wechsler-Bellevue Intelligence Scale. No 

report could be found in the literature, except for the re­

sults published by Wechsler, regarding the reliability of 

Block Design as a subtest of the .vechsler Adult Intelligence 

Scale. The reliability coefficients presented by Vechsler11 

are based on his re-standardization of the Wechsler-Bellevue 

Intelligence Scale. The data are available for three age 

groups only. For the age group 18-19, the reliability coef­

ficient of Block Design is .86. The reliability for the age 

10 Stewart G, Armitage and David Pearl, "Wechsler-
Bellevue Changes Over Time", in the Journal of Clinical Psy 
chology« Vol. 14, No. 1, issue of January 1958, p. 23. 

11 David Wechsler, WAIS Manual: Wechsler Adult 
Intelligence Scale, First Edition,New York, The Psycholog­
ical Corporation, 1955, p. 13. 
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groups 25-34 and 45-54 is .83 and .82 respectively. 

In general, it appears that the reliability of 

the Block Design subtest merely satisfies the sophisticat­

ed statistician who recommends reliability coefficients 

no lower than .80 and preferably above the .90 level. 

Since all the reported coefficients are below .90, judg­

ments with respect to the validity of the test must be 

made with caution. 

2. Selection and Description of Tools 

An important problem to be considered is the se­

lection of the tools. The choice of the tests will be 

explained with special reference to the rationale under 

Investigation. The definition of the function or modality 

measured by these tests is also important because it de­

termines the rationale of the tools themselves and the 

final interpretation of the results. Since for each test 

a definition has usually been given by its author, it ap­

pears quite essential to accept this meaning for the pre­

sent study. 

Closely connected with the question of definition 

is the problem of finding a measure of a unique factor. 

The purpose of this investigation being to determine the 

importance of the reasoning function in Block design per­

formance, special attention has been gi"*en to this problem. 
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Although it is questionable whether or not such tests 

exist, some do correspond better to this requirement than 

others and an effort was made to select the most adequate 

ones. In spite of the severe criticisms formulated a-

gainst the method of factor analysis one test which has 

been standardized through such a method has been included 

here because it appeared adequate for the purpose of this 

study. Three other tests, for which numerous data are 

available, have been found suitable because of the nature 

of their rationale. 

The tools selected to investigate the hypothesis 

are the Reasoning subtest of the Primary Mental Abilities 

12 Test and the Abstract Reasoning. Verbal Reasoning, and 

Mechanical Reasoning subtest of the Differential Aptitude 

Tests13. 

a) Reasoning subtest of the Primary Mental Abili­

ties Test - The early literature concerning the Thurstone 

Test was quite controversial. Thurstone intended to iso­

late the primary abilities by objective experimental pro­

cedures. His test is a result of his efforts to isolate 

12 L.L. Thurstone and T.G. Thurstone, Examiner 
Manual for the SRA Primary Mental Abilities. Preliminary 
Edition, Chicago, Science Research Associates, 1947, p. 5-6 

13 George K. Bennett, Harold G. Seashore, and 
Alexander G. Wesman, A Manual for the Differential Apti­
tude Tests. New York, The Psychological Corporation, 1952, 
P. 5. 
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the fundamental abilities, to describe their nature, to 

ascertain the loading of each fundamental ability in 

each test, and to describe each subject as regards each 

of the fundamental abilities.1'* l*/hile recognizing Thur­

stone's outstanding experimental contribution, McNemar 

expressed some criticism. He indicated that 

Aside from the subjectivity involved in 
giving meaning to the factor, one also notes a 
disturbing arbitrariness in the selection of 
tests utilized in rationalizing some of the fac­
tors.... So far as the factorial methods are 
concerned 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 sam­
ple and universe values. In fact, the latter 
link is practically missing, and from the re­
viewer's viewpoint this constitutes a serious 
limitation.15 

Spearman's analysis revealed a somewhat similar 

trend of thought. He deplored such conditions as small 

correlations, large increase of errors of sampling, and 

the exceedingly large number of factors Introduced. He 

noted thfst 

14 L.L. Thurstone, "Primary Mental Abilities", in 
the Psychometric Monographs. No. 1, Chicago, The Univer­
sity~of^hTc^g^Pr^ssV19j^, p. 4. 

15 L.L. Thurston®, "Primary Mental Abilities", in 
the Psychometric Monographs, No. 1, as reviewed by Quinn 
McNemar. in the Journal oT~Kducational Psychology. Vol„ 30, 
No. 1, issue of January 1939, p. 76. 
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On the whole, then, the present revolu­
tionary results would appear to derive not from 
any cogent facts or logic, but only from a sta­
tistical accident.... The new method generates 
many further factors which can claim little or 
no support anywhere else.... Thurstone not only 
analyses the data in his own preferred manner: 
he makes little suggestion that other modes of 
analyses are also possible, even at the same 
time. Again, he not only adopts his principle 
of maximizing the number of zero entries, but 
does so, apparently without concern for any en­
suing violation of the standard principle of min­
imizing the number of factors.... The new method 
... is liable to go completely astray in a cer­
tain application of questionable principles to 
inadequate data.16 

These comments represent early adverse opinions 

which have :.<-w subsided as the application of factor anal­

ysis has gained popularity and the theory of multiple a-

bilities has gained acceptance. Many studies have report­

ed findings that support Thurstone's results. Michael and 

his associates ' also identified factors which were simi­

lar to those reported by Thurstone except for S, (spatial 

relations), and Vs, (visualization). More primary abili­

ties were found through intensive work by Guilford and 

16 C, Spearman, "Thurstone's rfork Reworked", in 
the Journal of Educational Psychology. Vol. 30, No. 1, 
issue of January 1939, p. 10-14 and 16. 

17 William B. Michael, Wayne S, Zimmerman, and J. 
P. Guilford, "An Investigation of the Spatial Relations 
and Visualization Factors in Two High School Samples," in 
the Educational and Psychological Measurement. Vol. 11, 
No. 4, issue of Winter 1952, p. 572. 
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his co-workers-*-®. However, the results were not conclusive 

and Identification of abilities are still in process. 

The choice of this test as a measure of reasoning 

ability rests mainly on its definition. Thurstone states 

that the Reasoning test measures 

The ability to solve logical problems,... 
to foresee and plan... The person with good 
reasoning ability can solve problems, foresee 
consequences, analyse a situation on the basis of 
past experiences, and make and §&rxx¥ oa^ pl a n s 

according to recognizable faetsl9. 

It has been mentioned earlier that foresight and planning, 

the ability to analyse, and judgment would not be specif­

ically investigated. However, these different abilities 

have all been found to exist to a certain degree in the 

factor reasoning and might b© essential to th© process 

of reasoning. A number of investigators, such as Green^O, 

18 J.P, Guilford, Editor, and J.I. Lacey, Re­
search Associate, Army Air Forces Aviation Psychology 
Program Research Reports,'Tri'nf^ Tests, 
Report No. 5* Washington, Superintendent of Documents, 
U.S. Government Printing Office, 19i|7» p. 823-838, passim. 

19 L.L. Thurstone and T.G. Thurstone, Examiner 
Manual", op. cit., p. 1. 

20 Russel Frank Green, A Factor-Analytic Study of 
Reasoning Abilities, Unpublished Doctoral tflsseriatibn^ 
presented to the University of Southern California, 1951, 
p. 191, passim. 
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Adkins and Lyerly2^, and Guilford and his associated , 

have indicated the difficulty of defining the reasoning 

ability and have suggested that it involves a complexity 

of modes. Thurstone recognized such a possibility when 

he stated that 

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 rea­
son from stated premises to a logical conclusion. 
The present test is a composite measure of both 
abilities.2> 

These investigations have revealed that the nature of tne 

reasoning process varies with quite a number of variables 

and is almost too complex to permit a highly positive and 

adequate evaluation with any single test. 

The reliability of the test is quoted at .93 by 

Thurstone ^, using a sample of 500 tenth grade students. 

This was presumably based on a test-rstest situation 

21 Dorothy G. Adkins and Samuel B. Lyerly, Factor 
Analysis of Reasoning Tests, Chapel Hill, University of 
North Carolina Press, 1952, pp. IV, 122, as reviewed by 
Edward S. Cureton, in the Journal of Educational Psychol-
ogy, Vol. 44, No. 3, issue of March 1953, p. 189-191. 

22 J.P. Guilford, Norman tf. Klttner, and Paul K, 
Christensen, "The Nature of the General Reasoning Factor", 
in the Psychological Review. Vol. 63, Ho. 3, issue of May 
1956, p. 169-172. 

23 L.L. Thurstone and T.G. Thurstone, "Examiner 
Manual". op. cit.. p. 2. 

24 Id., op. cit.. p. 13. 
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although it is not clearly stated in the Manual whether 

this was the actual procedure. This reliability coeffi­

cient is high. However, an investigation by Traxler*^, 

who used a sample of 104 high school girls, revealed 

lower reliability, lie found a test-retest reliability 

coefficient of =5$ for grade ten, of .73 for grade eleven, 

and of .76 for grade twelve. In a similar study by 

Jacobs with 97 tenth grade students the reliability was 

found to be .87. This finding supports Thurstone's claims 

of the test's dependability and is also in agreement with 

other investigation reported in the literature. 

Thurstone's Reasoning test consists of thirty items 

to be solved by the subject within a six minutes period. 

Each item is made up of a series of letters which follow 

each other according to a certain rule. The subject must 

discover the rule and indicate his answer by crossing on 

the answer pad the letter that would logically follow if 

the line were to be continued. For example, if a line 

read "cdcdcd", it would be correct to cross the letter "c" 

25 Arthur Traxler, "Stability of Scores on the Pri­
mary Mental Abilities Tests", in School and Society, Vol. 53, 
No. 1365, issue of February 1941, p. 256. 

26 Robert Jacobs, "The Reliability and Intercorre-
lation of the Scores on the SRA Primary Mental Abilities 
Test", in the Educational Record Bulletin. Vol. 49, No. 3, 
issue of Kay 1949, p. 54. 



THE EXPERIMENTAL DESIGN 60 

on the answer pad; or if it read "axbyasbyaxb" the letter 

that would logically follow would be "yn. The score is the 

total number of correct answers with no correction formula 

for guessing. A maximum score of 30 points is possible. 

b) Reasoning subtests of the Differential Aptitude 

Tests - Although the Differential Aptitude Tests battery 

is still at an early stafre of development, it has been wide­

ly used and promising results have been reported in the lit­

erature. Bennett and his co-workers, in constructing the 

battery, were primarily concerned with the evaluation of the 

individual's power in the particular ability or skill. They 

stated that 

The principle underlying the Differential 
Aptitude Tests is that the level of operation is 
usually the most important aspect of abilities 
which the counselor and his client need to consider-
For this reason the Differential Aptitude Tests are 
power tests, except for the Clerical Speed and Ac­
curacy test which is intended as a direct measure­
ment of speed.27 

As they pointed out, their intention was not so much to con­

struct pure tests of the various dimensions as to develop 

highly reliable, valid,and useful tests. Numerous studies 

have been reported which suggest that such a goal has been 

27 George K. Bennett, Harold G. Seashore, and 
Alexander G. Wesman, Differential Aptitude Tests. Manual. 
New York, Psychological Corporation, 1952, p. 4. 
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achieved. Super-*8 considers that the Differential Aptitude 

Tests battery is one of the only two batteries which is 

ready for use in counseling. He believes that, with one 

or two possible exceptions, the tests are excellent in 

format, item construction, standardization, and validation. 

However, he noted that the overlap of abilities apparently 

measured by the subtests of the battery might at times be 

disturbing. In some cases, therefore, the separate tests 

appear to measure a combination of factors or abilities. 

Carroll stated: 

At the present time, it can be said that 
considering the tests themselves and all the sup­
porting data, the DAT constitutes the best avail­
able foundation battery for measuring the chief 
intellectual abilities and learned skills which 
one needs to take account of in high school coun­
seling. 29 

Most of the available studies are concerned with the problem 

of reliability and the prediction of achievement with cer­

tain academic courses. No investigation could be found 

whose specific purpose was the validation of the rationale of 

2^ Donald E. Super, "The Differential Aptitude Tests: 
An Overview", in the Personnel Guidance Journal. Vol. 35, 
issue of October 1956, p. 81-93. 

29 G.K. Bennett, H.G. Seashore, and A.G. Wesman, 
Differential Aptitude Tests. Manua1. New York, Psychological 
Corporation, 1952, pp.IV, 78 p., as reviewed by John B. 
Carroll, and quoted by O.K. Buros, Ed., The Fifth Mental 
Measurements yearbook. Highland Park, N.J., The Gryphon 
Press, 1959, p. 673. 
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the tests. Nevertheless, as the authors suggested 

There is no 'validity of a test', there are 
only empirical 'validities' describing the useful­
ness of the test in numerous situations. Out of 
the mass of data, p;eneralizations emerge regarding 
the test's effectiveness. Validation is a never 
ending process.30 

Three subtests of the Differential Aptitude Tests 

battery which measure different modalities of the reasoning 

ability were selected; Abstract Reasoning, Verbal Reason!ng, 

and Mechanical Reasoning. Sach r.f these will now be consid­

ered. 

Bennett and his co-workers believe thfit the Abstract 

Reasoning test measures certain functions which are associa­

ted with general intelligence. They indicate that 

The Abstract Reasoning test is intendei as 
a non-verbal measure of the student's reasoning a-
bility. The series presented in each problem re­
quires the perception of an operating principle in 
the changing diagrams. In each instance, the stu­
dent must discover the principle or principles gov­
erning the change of the figures and give evidence 
of his understanding by designating the diagram 
which should logically follow.... It involves the 
ability to perceive relationships in abstract fig­
ure patterns - generalization and education of 
principles from nonlanguage designs.31 

The authors have compiled numerous data which indicate that 

this test predicts best the future performance of students 

30 George H. Bennett, Harold G. Seashore and Alex-
c3nder G. Wesman, Differential Aptitude Tests. Manual, Hew 
York, Psychological Corporation, 1952, p. 39. 

31 Id., op. cit., p. 6-7. 
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in science courses. High correlations have also been found 

with industrial arts and mechanical drawings. Comparison be­

tween the Reasoning subtest of the Primary Mental Abilities 

and the Abstract Reasoning; test has been reported in Bennett's 

Manual32 a mj a correlation of .60 has been quoted for a 

group of male subjects. This test also appears to measure 

certain functions which are closely associated with intelli­

gence as measured by the OTIS and the Henmon-Nelson test. 

Comparing the Abstract Reasoning test with the Henmon-Nelson 

IQ. a correlation of .71 has been quoted for a group of fe­

male subjects, while one of .69 was found between the former 

and the OTIS S-A: Higher Examination with a group of 20# fe­

males. 33 

The Abstract Reasoning portion of the Differential 

Aptitude Tests battery is made up of fifty items to be 

solved by the subject within a period of twenty-five minutes. 

It Is a non-verbal type of test which consists of rows of de­

signs. Each row is a problem which is made of four figures 

to form a series. The subject must discover the operating 

principle or principles which govern the evaluation of the 

diagram in each series. He also is required to indicate 

32 Id., op. cit., p„ 72. 

33 Id., OP. cit.. p. 72. 
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which of a series of five choices properly carrier out the 

logical development shown by the sequence of figures. 

The test is well constructed and the autuors have 

succeeded in making all diagrams clear and the differences 

between diagrams self-evident. The progressive changes witn-

in a series from one design to another are clues to the oper­

ating principles which will influence the choice of the last 

diagram. 

The scoring method is quite simple. The maximum 

score is 50. The formula is the sum of right answers minus 

one quarter the sum of errors. 

Bennett and his associates reported reliabilities of 

the Abstract Reasoning test for groups of boys and girls. A 

reliability of .64 was obtained3** on test-retest data gath­

ered from a group of 90 grade nine girls whose scores were 

compared with those received when they reached grade twelve. 

A reliability of .62 was indicated3-> for a group of 71 grade 

nine boys under siroilar conditions. The three years period 

that elapsed between test and retest sessions might account 

for these low reliabilities. Substantial test-retest coef­

ficients of .91 for grade ten and eleven, and of .15 for 

rrade twelve were quoted-7 by the same authors. They also 

34 Id., op. cit., p. 6%. 

35 Id., op. cit.. p. 64. 

36 Id., op. cit., p. 66. 
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mentioned an average coefficient of reliability of .89 for 

a group of 1,064 high school girls.3' 

The Verbal Reasoning test has something in common 

with Abstract Reasoning in that it is supposed to measure 

intellectual functions which are associated with general in­

telligence. Bennett and his associates indicate that it is 

A measure of ability to understand con­
cepts framed in words. It is aimed at the eval­
uation of the student's ability to abstract or 
generalize and to think constructively, rather 
than at simple fluency or vocabulary recognition. 
The analogies form of test item is peculiarly ap­
propriate for the measurement of reasoning abili­
ty.... The item thus samples the student's knowl­
edge and his ability to abstract and êneralizne 
relationships inherent in that knowledge.38 

This test appears to predict with reasonable accuracy 

successes in many academic fields. Its correlation with suc­

cessful achievement in college courses such as English, 

Science and Social Studies probably confirms the authors' 

hypothesis that it measures verbal intelligence. Comparing 

the Reasoning subtest of the Primary Mental Abilities with 

the Verbal Reasoning test, a correlation of .49 has been 

quoted for female subjects.39 There is statistical evidence 

that these tests both measure to a certain extent a ;)ir;,ilar 

37 Id., op. cit., p. 66. 

3$ Id., op. cit., p. 5-6. 

39 Id., op. cit., p. 72. 
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function. Nevertheless, the coefficients are sufficiently 

low to suggest that they also measure something different; 

therefore, their inclusion is worthwhile in order to tap 

different aspects of the reasoning ability. Very substantial 

correlations with measures of intelligence have been reported 

by Bennett. when a rrroup of 204 female subjects was tested 

with both the Verbal Reasoning test and the ACE Psycholojgical 

Examination test a coefficient of correlation of .$6 was 

found.^ Comparisons of the Henmon-Nelson 1.^. and the 

OTIS S-A: Higher Examination with the Verbal Reasoning test 

were also reported**1 and the correlations were .77 and .#4 

respectively for two groups of girls. 

The Verbal Reasoning tert consists of an analogies 

form of test item. There are fifty sentences whose first 

word and last word are left out. The subject must select, 

from two sets of four words each, the appropriate words for 

the analogy. The authors claim that the iteras are highly 

reliable "in that the chances are only one in sixteen that 

any correct answer will be guessed; in most multiple-choice 

test items, the chances ore one in four or five".* Special 

attention was devoted, in the construction of the test, to 

40 Id., op. cit.. p. 72. 

41 Id., op. cit., p. 72. 

42 Id., op. cit., p. 6. 
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the selection of versatile, varied, and relatively complex 

Items without loading it with rare items of knowledge or 

very unusual vocabulary terms. 

The scoring system of Verbal Reasoning is simple. 

The maximum score that a person may get is fifty points, one 

mark being given for each correct answer. There is no retal­

iation for wrong answers. 

The coefficients of reliability reported in Bennett's 

Manual indicate that Verbal Reasoning is one of the most re­

liable tests of the battery and certainly the most stable of 

the three reasoning tests. A reliability of .32 for girls 

and .37 for boys was obtained on test-retest data gathered 

from grade nine boys and girls whose scores vvere compared with 

those they received in grade twelve.*3 An average test-retest 

coefficient of reliability of -90 was quoted by Bennett and 

his associates** for a population of female subjects from 

grade eight to twelve inclusively. Reliabilities as high as 

.93 and .92 have been reported by the same authors*'* for two 

groups of grade eleven and grade twelve female subjects re­

spectively. 

The Mechanical Reasoning test used in this 

43 Id., op. cit., p. 63. 

44 Id., op. cit., p. 66. 

45 Id., op. cit., p. 66. 
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investigation is essentially a new form of a test prepared 

earlier by Bennett. The authors express considerable con­

fidence in it and suggest that It fulfils a need in the in­

vestigation and understanding of mechanical and physical 

principles in familiar situations. Their claim is supported 

by reports in the literature which have shown the usefulness 

of this approach to reasoning in the mechanical field. Al­

though this test is supposed to measure the capacity for 

understanding mechanical relationships, the rationale of the 

test, nonetheless, appears quite unspeclfic, as the authors 

write that 

The ability measured by the Mechanical 
Reasoning test may be regarded as one aspect of 
intelligence, if intelligence is broadly defined. 
The person who stands high in this characteristic 
finds it easy to learn the principles of operation 
and repair of complex devices. The score is af­
fected by the previous experience of the subject 
but not to a degree that introduces serious diffi­
culties in interpretation. Formal training in 
physics produces an increase in score of only a 
few points.4o 

This test, used mainly In school situations, has been 

useful in predicting achievement in physical science, tech­

nical, and manual training courses. Comparisons with some 

tests of intelligence indicate that the ability measured by 

the Mechanical Reasoning test may be closely associated to 

some aspect of intelligence as suggested by Bennett and his 

46 Xc|., op. cit., p. 7. 
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associates. A sample of 204 female subjects has been test­

ed both with the Mechanical Reasoning test and the AC& Psy­

chological Examination test and a correlation of .60 has 

been found. ' Similar comparisons with the Henmon-Uelson 

I.Q. test and the OTIS S-A: Higher Examination test with 

two groups of female subjects resulted in correlations of 

.56 and .61 respectively.^ On the other hand, a correla­

tion of .40 was found for a group of 37 females in a compar­

ison of their results on Mechanical Reasoning and the Reason­

ing subtest of the Primary Mental Abilities.*'^ 

The Mechanical Reasoning test consists of a number of 

pictures presenting a mechanical situation together with 

simple questions about those pictures. The subject has 30 

minutes to complete the test of sixty-eight problems which 

requires understanding of mechanical and physical principles. 

Considerable care was taken to prevent complicated and rare 

mechanisms that require special knowledge. Two forms are 

available for this test. 

The scoring system takes into account right and wrong 

answers. The formula is the sum of correct answers rainus one 

half the sum of errors. The highest possible score is 63. 

47 Id., op. cit.. p. 72. 

43 Id., OP. cit.. p. 72. 

49 Id*» OP. cit.. p. 72. 
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Bennett5° reported a reliability of .63 which was 

obtained in test-retest data gathered frora a group of 90 

grade nine girls whose scores were compared to those they 

received in grade twelve. Reliabilities of .70, .72, and .69 

were also found for three samples from grade ten, eleven, 

and twelve respectively-*1 The average reliability coeffi­

cient for a population of IO64 girls was quoted-' as .71, 

compared to .35 for a sample of 960 boys. Frora Manual data, 

this difference between boys and girls can be found from 

grade eight to twelve inclusively. This test's reliability 

is low. 

At this point, the writer wants to re-emphasize that 

he had no desire to question the rationale of the tests 

selected for the investigation of the hypothesis under study, 

nor did he intend to debate their relative validities and 

reliabilities. He, thus, accepted the definitions suggested 

by the authors of the tests as possible measures of diverse 

modalities of the reasoning ability as measured by Block 

Design. 

50 Id., op. cit.. p. 63. 

51 Id., op. cit.. p. 66. 

52 Id., op. cit., p. 66. 
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3. Selection and Description of the Population 

The method of selecting the subjects as well as 

explanations of the reasons for choosing a selected rather 

than random sample are matters that will be considered along 

with the description of the population. The study involved 

a certain number of subjects to whom Block Design and the 

experimental test battery were administered. A description 

of this sample will be included. For reasons that need to 

be discussed it was thought necessary to control variables 

such as age, education, sex, and language. 

Numerous criticisms of studies dealing with the 

Bellevue Tests have stressed vigorously the need to control 

certain variables. Johnson noted that 

Most authors have contributed to the confu­
sion by not carefully defining their groups and in 
general, samples are limited. Little effort has 
been made to equate groups for such factors as age, 
sex, education, or intelligence.53 

Schofield was not less severe and suggested that 

There have been sufficient demonstrations 
of the need to control the age, general ability, and 
educational achievement variables as to discourage 
acceptance of findings when these factors have been 
permitted to introduce distorting variance.54 

53 Thomas F, Johnson, "Some Needs in Research with 
the Wechsler-Bellevue Scale", in the Journal of General Psy­
chology . Vol. 41, First Half, issue of July 1949, p. Jk» 

54 William Schofield, "Critique of Scatter and Pro­
file Analysis of Psychometric Data", in the Journal of Clini­
cal Psychology. Vol. 3, No. 1, issue of January 1952, p. 19. 
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a) Age - The need to control the factor age has been 

repeatedly mentioned in the literature. Benton'* reported 

that the ability to deal with Block Design declines signifi-

cantly with age. Balinsky-'0 gathered data that led him to 

believe that mental traits change and undergo reorganization 

over a span of years. On the other hand, Cohen suggested 

that "organization of intellectual functioning is essential­

ly invariant between the ages of lit and 54. Such differ­

ence of opinion stresses the importance of controlling the 

age variable and indicates the necessity of determining more 

specifically the traits or factors measured by Block Design 

at different ages. 

53 
Data published by Wechsler indicated that the high­

est mean for this test was found with the 17 to 19 years 

55 A.L. Benton, "A Study of the Performance of Young 
Adults on the Kohs Block Designs Tests", in the Journal of 
Applied Psychology. Vol. 25, No. 4f issue of August 1941, 
p. 425. 

56 Benjamin Balinsky, "An Analysis of the Mental Fac­
tors of Various Age Groups frora Nine to Sixty", in the Gene­
tic Psychology Monographs. Vol. 23, First Half, issue of5 

February 1941, p. 231. 

57 Jacob Cohen, "The Factorial Structure of the WAIS 
between Early Adulthood and Old Age," in the Journal of Con­
sulting Psychology. Vol. 21, No. 4, issue of August 1957, 
p. 289. 

53 David Wechsler, The Measurement of Adult Intelli­
gence , Third Edition, Baltimore, Williams and Wilkins, 1944, 
p. 222. 
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age group. Of importance, also is the fact that the high­

est Block Design reliability coefficient was reported for 

the age group 13 to 19, in the standardisation of the 

WAIS.59 it may be, then, that the different traits of fac­

tors measured by Block Design are more accurately tapped at 

this age. Wechsler commented that 

Beyond the age of 15, mean scores on practi­
cally all intelligence scales cease to increase sig­
nificantly with age. Psychologists hav© generally 
interpreted this fact to mean that intellectual a-
bility stops growing at that age.00 

Considering all these facts, it appeared important to select 

a population whose age mean would be in the late teens. The 

sample in the present investigation was thus limited in age 

range and consisted of a group of fifteen to nineteen year 

old subjects. 

b) Education - In a study of the performance of 

young adults on the Kohs Block Designs Tests, Benton found 

that educational level is a Significant cause of score vari­

ance. This finding was re-ewphasized later on by other 

writers. Referring to the use of the Wechsler-Bellevue» 

59 David Wechsler, The Measurement and Appraisal of 
Adult Intelligence. Fourth Edition, Baltimore, Williams and 
Wilkins, 1959, p. 103. 

60 David Wechsler, The Measurement of Adult Intelli­
gence, op. cit., p. 21. 

61 A.L. Benton, op. cit.t p. 425. 



THE EXPERIMENTAL DESIGN 74 

both Garfield"2 and Schofield^ also stressed the factor 

education. Although little is actually known of the effects 

of schooling on Block Design, there has been sufficient 

demonstration of the high correlation between Block Design 

and the Intellectual quotient, which is highly correlated 

with educational achievement, to render its control neces­

sary, especially in investigations of the rationale of this 

test. In the present study, the educational level was 

therefore controlled by limiting the choice of the subjects 

to a High School population. The sample included all the 

students of a High School from grade ten to thirteen in­

clusively. 

c) Sex - Wechsler^* reported no significant differ­

ences between male and female subjects in the Block Design 

subtest of the Wechsler-Bellevue Scale. Jastak found that 

"the percentage of successful performance in Block Design 

test is somewhat higher for men than for women in five out 

of seven times. Yet women tend to get higher total scores 

62 Sol L. Garfield, "An Evaluation of Wechsler-
Bellevue Patterns in Schizophrenia," in the Journal of Con­
sulting Psychology. Vol. 13, No. 4, issue of August 1949, 
p. 236. 

63 William Scholfield, op. cit.. p. 19. 

64 David Wechsler, The Measurement of Adult Intelli­
gence . op. cit., 253 p. 
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on this test than men."^ Norman's study ^° on sex differ­

ences also supports Jastak's findings. A similar investi­

gation by Goolishian and Foster ' revealed that sex differ­

ences exist strengthening the latter conclusions* Moreover, 

Wechsler himself found a significant difference between 

male and female scores on this test in the standardization 

of the WAIS. Because of the nature of these comments, it 

seemed Important to control the influence of the sex factor. 

The sample was composed exclusively of female subjects in 

order to obtain greater homogeneity. 

d) The Language - The language is a factor that need­

ed to be controlled since one of the instruments of the 

study, the Verbal Reasoning subtest of the D.A.T. battery, is 

a test which depends significantly on the mastering of the 

English language and on the ability to deal with verbal 

65 Joseph Jastak, "An Item Analysis of the Wechsler-
Bellevue Tests", in the Journal of Consulting Psychology. 
Vol. 14, No. 2, issue of April 1950, p. 93. 

66 R.D. Norman, "Sex Differences and Other Aspects 
of Young Superior Adult Performance on the Wechsler-Belle­
vue", in the Journal of Consulting Psychology. Vol. 17, No. 
6, Issue of December 1953, p. 412. 

67 H.A. Goolishian and Austin Foster, "A Note on Sex 
Differences on the Wechsler-Bellevue Test", in the Journal of 
Clinical Psychology. Vol. 10, No. 3, issue of July 1954, p. 

63 David Wechsler, The Measurement and Appraisal of 
Adult Intelligence, op. cit.. p. 147. 
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concepts. This study excluded all students who could not 

speak English fluently. The judgment of the director of 

studies regarding the subject's ability to understand and to 

speak adequately the English language, was used as the de­

finitive criterion. A certain number of subjects were, 

however, bilingual, the French or Spanish languages being 

the mother tongue in such cases. 

The choice of subjects was thus made according to 

the principles of selection discussed in the foregoing para­

graphs. The sample consisted of one hundred and twenty-two 

High School English speaking female students whose age rang­

ed from fifteen years and two months to nineteen years and 

eight months. They were all students form grade ten to 

thirteen inclusively and were unevenly distributed among the 

six classes composing the High School population. The age 

distribution is presented in Table I. The subjects have 

been divided into ten classes using an interval of six months 

per class. The mean age of the sample is 17.24 years, with 

a standard deviation of 11.32 months. 

Analysis of the table indicates a distribution which 

tends toward the younger side, the bulk of subjects belong­

ing to the sixteen and seventeen year age groups. A tend­

ency toward bimodality is suspected when a curve is drawn, 

although the most apparent characteristic is small negative 

skewness. 
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TABLE I.-

Age Distribution of Sample in Intervals of Six 
Months. 

Age Frequency 

19 
19 
13 

13 
17 
17 
16 

16 
15 
15 

yrs. 
yrs. 
yrs. 

yrs. 
yrs. 
yrs. 
yrs. 

yrs. 
yrs. 
yrs. 

6 
0 
6 

0 
6 
0 
6 

0 
6 
0 

BIOS. 

mos. 
mos. 

mos. 
mos. 
mos. 
mos. 

mos. 
mos. 
mos. 

to 
to 
to 

to 
to 
to 
to 

to 
to 
to 

19 
19 
13 

13 
17 
17 
16 

16 
15 
15 

yrs. 
yrs. 
yrs. 

yrs. 
yrs. 
yrs. 
yrs. 

yrs. 
yrs. 
yrs. 

11 
5 
11 

5 
11 
5 
11 

5 
11 
5 

Total Number 

mos. 
mos. 
mos. 

mos. 
mos. 
mos. 
mos. 

mos. 
mos. 
mos. 

1 
4 
9 

14 
20 
25 
22 

13 
7 
2 

122 
Arithmetic Mean 17 . 24 yrs. 
Standard Deviation ll . 32 mos. 
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In order to get a fairly large sample representative 

of the Kingston High School female population, the investi­

gator had planned to use all the students of a High School 

whose population consisted of one hundred and sixty-five fe­

males. However, this number was gradually reduced to a to­

tal of one hundred and twenty-two subjects which formed the 

experimental sample. The testing sessions coincided with the 

regular school hours, but were carried out during a period 

of time devoted to special projects, except for the last 

testing session which was held on a Saturday morning. 

Different factors influenced the reduction of the 

chosen population to a sample of 122 subjects. Since the 

testing sessions were spread over a period of approximately 

seven weeks, thirty-five students were eliminated missing 

one or more sessions through absenteeism. From this group 

twenty were absent from testing sessions during school hours 

and fifteen missed the last testing session which coincided 

with a week-end holiday* ?he latter were boarders whose 

families either lived outside the city or the province of 

Ontario, or resided in another country. Eight students were 

dropped for other reasons. Among these were one subject who 

was eliminated due to an arm Injury which impaired her abil­

ity to deal with the manipulation of the blocks, and seven 

students who ware rejected because of their inability to 
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speak English and to understand adequately the meaning of 

some words. 

The method of selection described above indicates 

that the aim of the writer was to obtain an homogeneous 

group with respect to certain characteristics such as age, 

sex, education, and language. Obviously, the essential pur­

pose in controlling these variables was to reduce or to 

eliminate the variations or effects due to their influence. 

This control of variables would thus make it possible to 

infer that, when differences are found with respect to the 

homogeneous group, greater differences would be expected in 

an heterogeneous group where such variables have not been 

controlled. 

4. Statistical Methods of Analysis 

The main purpose of the study was to determine the 

degree of relationship existing between Block Design and the 

reasoning factor as indicated by four different measures of 

reasoning ability. In the treatment of the statistical raeth 

ods, the choice of formulae and procedures was made accord­

ing to the requirements of the very nature of the investiga­

tion. The investigator was thus primarily concerned vdth 

the discovery and analysis of: 

1. The degree of relationship existing between each 
of the measures of reasoning ability used for the study and 
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the total score on the Block Design test; 

2. The degree of relationship existing between all 
the tests of reasoning ability taken together and the total 
score on the Block Design test; 

3. The contribution of each variable to the total 
predicted variance in the total score on the Block Design 
test. 

The statistical approach to the analysis of data will 

now be considered in relation to each of these specific aims 

and explanations will be provided where necessary for clari­

fication. 

a) The degree of relationship existing between each 

of the measures of reasoning ability and the full score on 

the Block Design test was one of the important aspects of the 

investigation. The nature of this problem seemed to favour a 

correlational approach. It was thus decided that the Pearson 

product-moment coefficient of correlation would be employed 

if the two most important requirements for its use were met, 

that Is, If the conditions of linearity and homoscedasticity 

were present. The analysis was also to be carried on with 

the use of the raw-score formula: 

r „ NSXY - (£X) (ZY) . 

>\J [NSX2-(SX)2] [NIY2-(JY)2] 

In order to determine whether the obtained correlations were 

genuine ones, the standard error of an assumed simple 
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correlation of aero was estimated by the formula: 

ffr6. 1 , 

VN - x 

while the reliability of the obtained significant relation­

ships and those approaching significance was estimated by 

the general formula: 

(Tr 1 - r* 

V*"7 

The test for significance of the simple correlation 

was performed and the following formula was employed: 

F r* 
r _ 12 

(l-r22)/(N-2) 

b) Since the investigator was mainly interested in 

the amount or strength of relationship existing between Block 

Design and the numerous independent variables taken together, 

a multiple coefficient of correlation needed to be employed. 

The Doolittle method seemed to fulfil the purpose well and 

was used. In the verification of the reliability of the 

multiple correlation, the standard error was measured by the 

formula: 
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0"r „ 1 - R2 , 

^ N - ra 

which is suggested for most samples and more specifically 

for small samples. 

The test for significance of the multiple correla­

tion was performed by the use of the following formula: 

FR - R2/m . 

(l-R2)/{N-m-l) 

Since it is generally accepted that the multiple correlation 

is an inflated value, thus, a biased estimate of the multiple 

correlation In the population, a correction was applied. A 

common procedure of reducing It to a more probable population 

value is by the formula: 

0R
2
 = 1 - (1 - R

2) (jf^i) , 

which was used in the present study. 

c) The last step in the statistical approach to the 

investigation had to do with the discovery of the contribu­

tion of each variable to the total predicted variance in the 

total score on the Block Design test. This was accomplished 

through the analysis of the beta weights In the multiple cor­

relation formula. The formula reads as follows: 
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R2 = 6 12r12 - 3 13p13 - P> 14r14 - @ 15r15 . 

The analysis of the significance of the results was 

based on the accepted confidence levels which are described 

below. The relationship was interpreted as: 

1} approaching significance if the simple or multiple 

correlation is 1.96 times as great as the standard error of 

the correlation, placing it at the .05 level of confidence, 

ii) significant if the simple or multiple correlation 

is 2.53 times as great as the standard error placing it at 

the .01 level of confidence, and 

iii) very significant if the simple or multiple co­

efficient is 2.31 times as great as the standard error of 

the correlation, placing it at the .005 level of probability. 

In order to obtain a relationship which would ap­

proach significance at the .05 level of confidence, a simple 

coefficient of .1731 would be required, while one of .2345 

would be necessary to achieve significance at the .01 level 

of confidence. The relationship at the .005 level of confi­

dence would be considered very significant if the simple co­

efficient reaches .2554. As for the multiple correlation, 

the importance of the relationship would vary according to 

the values obtained due to the use of a slightly different 

formula. A multiple coefficient of .1031 would be necessary 

to be considered as approaching significance at the .05 level 
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of confidence, while one of ,1357 would be required to be 

statistically significant at the .01 level of confidence. 

Finally, in order to obtain a relationship which would be 

very significant at the .005 level of confidence a multiple 

coefficient of correlation of .1473 and above is essential. 

This method of evaluating the significance of the 

relationship between variables which has just been presented 

dealt with the number of standard deviations away from the 

mean, that is, 2.31, 2.53, or 1.96 times the deviations ob­

tained. This Is one of the methods used for the purpose of 

testing the significance of the obtained correlations; it 

was included in the analysis mainly because it has been ex­

tensively used. However, another method, the analysis of 

variance or what is commonly called the "F" test was employ­

ed in order to obtain a more adequate measurement of the 

significance of the relationships. In this case, the signi­

ficance of the obtained relationships will be determined by 

the use of a table of "F" according to the levels of confi­

dence already suggested. 

This third chapter was divided into four main sec­

tions. The first two sections included material related to 

the description of the Block Design subtest, the Primary 

Mental Abilities. Reasoning test, and the three subtests of 

the Differential Aptitude Tests. Abstract Reasoning. Verbal 

Reasoning, and Mechanical Reasoning, together with some 
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aspects of the literature concerning thera. There was mention 

of the reasons for the choice of each test and a brief re­

view of the reliabilities and validities available through 

the literature. In the next two sections, the discussion 

was centered around two main topics: the population used for 

the investigation and the statistical methods. With refer­

ence to the population, the problem of selection of variables 

such as education, age, sex, and language was discussed and 

a description of the sample was presented. The last section 

of the chapter dealt with the statistical methods. This 

involved explanation of the choice of formulae and the pro­

cedures of analysis, as well as indication of the methods 

of evaluating relationships between variables. The criteria 

for evaluating the significance of relationships were out­

lined taking into account the bias estimate of the multiple 

correlation coefficient. 

The forecoming discussions were introduced in order 

to put the investigation in its perspective. The next chap­

ter will be dealing with the presentation, analysis, and 

discussion of the results obtained. 



CHAPTER IV 

PRESENTATION AND ANALYSIS OF DATA 

The primary aim of the proceeding chapters was to 

indicate to the reader the nature of the problem, to ac­

quaint him with the literature relevant to zhe investigation 

and more specifically to reveal to him the method of study 

employed for the investigation of the hypothesis. A discus­

sion of the tools, population, and statistical methods used 

in the treatment of the data has finally led the investiga­

tor to the presentation and analysis of the results obtain­

ed. One of the purposes of the first section is to discover 

the relationship of each of the tests of reasoning ability 

to the total Block Design score. Then, the extent of the 

relationship of all the tests taken together to the total 

Block Design score will be studied. Lastly, a discussion of 

the contribution of the independent variables to the total 

variance in Block Design will follow. The second section, 

dealing with the analysis of the data, will give meaning to 

the results obtained with the experimental sample. 

1. Presentation of Data 

Although the raw scores obtained by the subjects are 

necessary to measure the relationships existing between and 

among the tests, they have not been included in this 
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discussion, except as a resume' which will be found in Table 

II. This table contains information such as the range of 

scores, the means and standard deviations for each test ad­

ministered to the sample. However, since the raw data might 

be of interest to some readers, they will be available for 

reference in the appendix. 

a) Degree of relationship existing between each of 

the measures of reasoning ability and the total score on 

Block Design. - This aspect of the investigation deals with 

the simple correlations computed from the raw scores, using 

the formula described previously in the section of statisti­

cal methods. 

Since the Pearson coefficient of correlation cannot 

legitimately be used unless the trend of relationship be­

tween the two variables being compared is rectilinear and 

homoscedasticity is present, it was necessary to investigate 

each of the coefficients in order to find out if these con­

ditions were fulfilled. The Dayhaw Correlation Chart was 

employed, and the F test of linearity of regression was used, 

basing the regression function for the dependent variable 

(the total Block Design score) on each of the Independent 

variables (the tests of reasoning ability). The same test 

was repeated, basing the regression function for each of the 

independent variables on the dependent variable. In either 

case, as it is seen in Table III and Table IV, no evidence 
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TABLE II.-

Range of Scores, Means, and Standard Deviations for 
Each Test of the Battery with a Sample of One Hundred and 
Twenty-Two Subjects. 

Test Range Mean Sigma 

B. D.a 

Total Score 20 to 47 33.41 7*33 

D. A. T.b 

Abstract Reasoning 0 to 46 33.30 3.53 
Verbal Reasoning 4 to 46 29.44 9.05 
Mechanical Reasoning 0.5 to 54.5 27.46 10.69 

P. M. A.c 

Reasoning 3 to 30 19.63 4.51 

a B.D. stands for Block Design 

b D.A.T. stands for Differential Aptitude Tests 

c P.M.A. stands for Primary Mental Abilities 
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TABLE III.-

Test of Linearity of Regression for the Simple Cor 
relations Between Block Design and the Tests of Reasoning 
Ability. 

Variables F. Test Ratio 

B.D. and P.M.A., Reasoning 

B.D. and D.A.T., Verbal Reasoning 

B.D. and D.A.T., Abstract Reasoning 

B.D. and D.A.T., Mechanical Reasoning 

a Test ratio when the regression function for the 
dependent variable is based on each of the independent var­
iables. 

.2763 

.4126b 

l.l623b 

.3490b 

b Not significant. 
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TABLE IV.-

Test of Linearity of Regression for the Simple Cor­
relations Between Block Design and the Tests of Reasoning 
Ability. 

Variables F. Test Ratio 

P.M.A., Reasoning and B.D. 

D.A.T., Verbal Reasoning and B.D. 

D.A.T., Abstract Reasoning and B.D. 

D.A.T., Mechanical Reasoning and B.D. 

a Test ratio when the regression function for each 
of the independent variables is based on the dependent var­
iable. 

1.0424 

.6721b 

1.4031b 

1.4143b 

b Not significant. 
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was found to reject the hypothesis of a straight line of re­

gression in any of the correlations. 

As for the condition of homoscedasticity, the scat-

tergrams indicated clearly that for each coefficient of 

correlation computed the dispersions of the raw scores were 

approximately equal. The distributions were thus fairly 

symmetrical and homoscedasticity prevailed. 

After verification of the assumptions underlying 

the product-moment correlation, the intercorrelations were 

obtained and tabulated. Since only the relationships between 

the dependent and independent variables are of immediate 

interest in this investigation no reference has been made to 

intercorrelations among the independent variables. However, 

these are available for reference since a complete tabula­

tion has been included in Appendix I. The degree of rela­

tionship between Block Design and each of the independent 

variables has nevertheless been reported and will be found 

in Table V. The standard error of an assumed coefficient 

of zero for the sample used in this study is .0909. 

As It has been mentioned earlier, two methods were 

used in the evaluation of the significance of the relation­

ship between the variables. Where the standard error of a 

coefficient of zero was employed, all the correlations were 

found to be statistically significant at the .005 level of 

confidence and above. The relationship between Block Design 
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TABLE V.-

Correlations Between the Various Elements of the 
Test Battery and the Total Score of Block Design, with a 
Sample of One Hundred and Twenty-Two Subjects. 

Independent Variables Block Design 

Differential Aptitude Test 
Abstract Reasoning .5329, 
Verbal Reasoning .5292° 
Mechanical Reasoning .6174 

Primary Mental Abilities 
Reasoning .3436 

The Standard Error for a correlation coefficient 
of zero for a sample of 122 subjects is .0909. 

a Significant at the .005 level of confidence. 
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and the P.M.A. Reasoning was the lowest of the group al­

though it was significant at the .005 level of probability. 

The use of the F test to verify the significance 

of the relationship between each of the independent vari­

ables and Block Design revealed a similar trend. Table 

VI shows that the F ratio for all the correlations was 

significant beyond the .005 level of probability. A def­

inite relationship was found to exist between each of the 

measures of reasoning ability and the dependent variable 

(Block Design). The relationship between the D.A.T.. Me­

chanical Reasoning and Block Design was found to be the 

most significant. 

b) Relationship of all the tests of reasoning a-

bility taken together to the total Block Design score. -

The main purpose here was to evaluate the strength of re­

lationship found between all the independent variables 

and the Block Design score. The Doollttle method for com­

putation of the multiple coefficient was employed. 

A multiple coefficient of correlation (R) of 

.6567 was obtained when all the tests of reasoning ability 

were compared to the total Block Design score. 

As previously, two methods were employed to eval­

uate the significance of the relationship among the var­

iables. First of all, the multiple coefficient of correla­

tion was checked for significance by means of the F test. 
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TABLE VI.-

Test of Significance for the Simple Correlations Be­
tween Block Design and Each of the Independent Variables. 

Independent Simple Standard Variance 
Variables Correlations Error of r Ratioa 

b 

b 

P. M. A. 
Reasoning .3436 .0302 16.13 

D. A. T. 
Verbal 
Reasoning .5292 .0654 46.63 

D. A. T. 

Reasoning .5329 .0651 47.33 

D. A. T. 
Mechanical b 

Reasoning .6174 .0562 74.74 

a For formula used refer to page 31. 

b Significant at the .005 level of confidence. 
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Table VII indicates a significant relationship beyond the 

.005 level of confidence. The same trend could be found 

when the standard error of a multiple coefficient was used 

as the criterion of significance. The relationship is also 

significant beyond the .005 level of probability. After 

the formula for the correction of the inflated value had 

been applied to the multiple coefficient obtained, the F 

test revealed once more that the relationship between the 

dependent variable (Block Design) and the independent vari­

ables (tests of reasoning ability) is significant at the 

.005 level of confidence and above. 

c) Contribution of each variable to the total pre­

dicted variance in the total score on Block Design. - One 

of the main purposes of the investigation was to discover 

the amount of variance loading of each test in Block Design. 

This was accomplished through the analysis of the beta 

weights in the multiple correlation formula, which was dis­

cussed earlier in the section concerning the statistical 

methods. The results presented here In the form of a table, 

will be found in Table VIII. 

Considering that all the relationships were found 

to be significant beyond the .005 level of probability it 

can be seen that the contribution of each variable to the 

total predicted variance in Block Design varies greatly. 

As revealed by Table VIII, the D.A.T.. Abstract Reasoning 
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TABLE VII.-

Test of Significance for the Obtained Multiple Cor­
relation Coefficient with the Dependent Variable. 

Dependent Multiple Standard Variance 
Variable Correlation Error of R Ratioa 

Block Design , 
Total Score .6567 .0526 17.59° 

a For formula used refer to page 32. 

b Significant at the .005 level of confidence. 
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Design. 

TABLE VIII.-

Amount of Variance Loading of Each Test in Block 

Independent Variable Variance Loading 

Differential Aptitude Test 
Abstract Reasoning .0303 
Verbal Reasoning .1212 
Mechanical Reasoning .2667 

Primary Mental Abilities 
Reasoning .0131 

Total Variance Loading .4313 
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controlled 3$ of the variance while the D.A.T.. Verbal Rea­

soning accounted for 12*1$ of the variance loading. The 

D.A.T.. Mechanical Reasoning test explained 26.7$ of the 

variance as compared to the P.M.A., Reasoning which control­

led 1.3$ of the variance in the Block Design total score. 

The sum total of the variance accounted for by all four 

tests was 43.1$. Since only 43.1$ of the variance loading 

in Block Design was accounted for, 56.9$ of the total pre­

dicted variance in the total Block Design score still re­

mained to be controlled. 

The first section of this chapter has been dealing 

with the results obtained from the sample studied and var­

ious modes of presentation have been used. The raw data 

was summarized in a table which contained information such 

as the range of scores, the means, and standard deviations 

for each test administered. The various correlations be­

tween each of the independent variables and the Block De­

sign total score were also reported in a tabular form and 

the sise of relationship needed for significance was noted. 

The multiple correlation coefficient accompanied with its 

standard error and variance ratio was also introduced in a 

similar manner. The contribution of each independent vari­

able to the total predicted variance as well as the sum to­

tal of the variance accounted for by all four tests of rea­

soning ability were also considered and presented in a table. 
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Having presented all the data for consideration, 

there still is an important question to be discussed; that 

is, the analysis of results, which forms the core of the 

following section. 

2. Analysis of Data 

The discussion at this point will be centered a-

round the significance of the relationships obtained in 

terms of the criteria used. More precise explanations will 

thus be given as to the meaning of the relationships be­

tween the Block Design score and the different modalities 

of the reasoning ability as measured by the different tests 

of the battery employed. 

a) Block Design and each independent variable. -

As previously noted all relationships were significant at 

the .005 level of confidence. The highest correlation oc­

curred for the D.A.T., Mechanical Reasoning; and was found 

to be .6174 ± .0562. The D.A.T.. Abstract Reasoning and 

Verbal Reasoning had a correlation of *5329 £ .0651 and 

.5292 £ .0654, respectively, 'fhe lowest relationship was 

reported for the P.M.A., Reasoning test with a correlation 

of .3436 £ .0302. 

As suggested by the else of the correlations obtain­

ed, a substantial relationship exists between the three 

D.A.T. measures of reasoning and the dependent variable. 
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The relationship between P.M.A. Reasoning and Block Design 

is, however, rather small. The results, thus, suggest that 

the factors which are supposedly measured by these four 

tests are also measured to a certain degree by Block Design. 

Block Design, then, to some extent, measures "the ability to 

solve logical problems — to foresee and plan"1, "the ability 

to perceive relationships in abstract figure patterns -

generalization and eduction of principles from non-language 

designs"2, as well as, "the ability to understand concepts 

framed in words — to abstract or generalise and to think 

constructively".3 It also measures the ability "to learn 

the principles of operation and repair of complex devices".* 

The reasoning ability, as described by the authors of the 

measures employed, appear to be involved in the solution of 

the task. 

b) Multiple Correlation and the relative contribu­

tion of each independent variable. - Although each compo­

nent of the multiple correlation has been analyzed In terms 

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

2 George K. Bennett, Harold G. Seashore, and Alex­
ander G. Wesman, A Manual for the Differential Aptitude 
Testa. New York, Psychological Corporation, 1952, p. 7. 

3 Id., op. cit.. p. 5. 

4 Id., OP. cit.. p. 7. 
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of its contribution to the total predicted variable, noth­

ing has been said of the nature of this contribution. 

Table VIII, as presented in the proceeding section, 

enabled the reader to obtain a more definite idea of the 

relative importance of each variable. The table revealed 

that the P.M.A.. Reasoning test contributed .0131 or 1$ to 

the total predicted variance, thus indicating that "the 

ability to solve logical problems — to foresee and plan"* 

contributes a little to solving the Block Design task. A 

somewhat higher contribution was reported for the D.A.T., 

Abstract Reasoning. In this case, "the ability to perceive 

relationships in abstract figure patterns — generalization 

and eduction of principles from non-language designs"® 

contributed .0303 or 3$ to the total predicted variable. 

However, the D.A.T., Verbal and Mechanical Reasoning taken 

together appear to be the main components; they represent 

39$ of the total explained variance. The D.A.T.. Verbal 

Reasoning, or the "ability to understand concepts framed in 

words — to abstract or generalize and to think construc­

tively"? contributes 12$ or .1212 to the Block Design score, 

while the D.A.T., Mechanical Reasoning or the ability "to 

5 L.L. Thurstone and T.G. Thurstone, op. c,it.. p. 1. 

6 George K. Bennett, Harold G. Seashore, and Alex­
ander G. Wesman* PP.. cit., p. 7. 

7 Id., op. cit.. p. 5. 
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learn the principles of operation and repair of complex de­
ft 

vices" account for .2667 or 27$ of it. 

The analysis of the results has indicated so far 

that .4313 or 43$ of the variance is accounted for by what­

ever is measured by the four tests of the battery which has 

been used in this investigation. It appears quite clearly 

also that two tests or whatever is measured by them, elim­

inating from double consideration things that they have in 

common, explain over one third of the variance. It is inter­

esting to note that the verbal and mechanical factors are 

prominent. 

These factors have been reported previously although 

they might, at times, have been Interpreted differently. 

As it has been noted in the review of the literature, a 

verbal element has been suggested by Wechsler^ and Birren 

in order to explain the performance on Block Design. 

Wechsler11 has also suggested, as did Goldstein and 

3 Id., OP. cit.. p. 7. 

9 David Wechsler, The Measurement of Adult Intelli­
gence , Third Edition, Baltimore, Williams and Wilkins Com-
pany, 1944, p. 92. 

10 J.E. Birren, "A Factorial Analysis of the Wechsler' 
Bellevue Scale Given to an Elderly Population", in the Jour­
nal of Consulting Psychology. Vol. 16, No. 5, issue of 
October 1950, p. 402. 

11 David Wechsler, op. cit.. p. 93. 
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12 
ScheererA , that it measures in a certain way the abstract 

attitude. A similar factor has been isolated by Corter1^ 

who named It "concept ability". Meili1* discovered a fac­

tor which could be associated with the verbal reasoning 

element identified by the test used in this investigation. 

The reasoning element was also reported by Balinsky1^ for 

the age groups 35 to 44 and 50 to 59. 

While the present findings indicate that Block De-

sign measures to a certain extent the Verbal Reasoning a-

bility or the ability to abstract or generalize and to 

think constructively, they also strongly suggest that the 

Mechanical Reasoning ability Is being tapped to a greater 

degree by this test. Cohen's interpretation of the non­

verbal organization factor that he Isolated might contain, 

to a certain extent, the mechanical reasoning ability or 

12 Kurt Goldstein and Martin Scheerer, "Abstract and 
Concrete Behavior: an Experimental Study with Special Tests", 
in the Psychological Monographs. Vol. 53, No. 2, Whole No. 
239, 1941, p. 32-33. 

13 Harold M. Corter, "A Factor Analysis of Some Rea­
soning Tests", in Psychological Monographs. Vol. 66, No. 3, 
issue of March 1952, p. 23, 

14 Richard Meili, "L»analyse de 1'intelligence", in 
Les Archives de Psychologie. Vol. 31, Mo. 121, issue of March 
1946, p. 20. 

15 Benjamin Balinsky, "An Analysis of the Mental Fac­
tors of Various Age Groups from Nina to Sixty", in the Genet-
lc Monographs. Vol, 23, First Half, Issue of February 1941, 
p. 229. 
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the ability to learn the principles of operation and repair 

of complex devices. His later suggestion, however, that 

Block Design is useful for the purpose of measuring percep­

tual organization seems to agree better with the present 

1 ft findings. Davis also reported that Block Design measures 

a mechanical element. 

The foregoing discussion has been mainly concerned 

with the presentation and analysis of the results obtained. 

A first section studied the significance of the relation­

ship of each independent variable to Block Design, as well 

as of all the independent variables taken together with the 

dependent variable. This was followed by a discussion of 

the contribution of the independent variables to the total 

variance in Block Design. The second section dealt with 

the significance of the relationships obtained in terms of 

the criteria used. More precise explanations were furnish­

ed as to the meaning of the relationships discovered and 

the findings were interpreted in the light of some studies 

reported in the literature. 

16 Paul C. Davis, "A Factor-Analysis of the Wechsler 
Bellevue Scale", in the Educational and Psychological Meas­
urement. Vol. 16, No. 1, issue of Spring, 1956, p. 141. 



SUMMARY AND CONCLUSIONS 

This report deals with an investigation of some as­

pect of the rationale of Block Design, a subtest of the 

Wechsler Adult Intelligence Scale. The difficulty of 3x-

plsinin^ adequately the nature of the function or functions 

involved in Block Design performance has pointed to the ne­

cessity of studying further the rationale of this test which 

appears as an important tool in clinical practice. Both 

the importance of such a study and the choice of the prob­

lem to be investigated were considered in the first chapter. 

A review of the literature has Drought to the fore 

numerous interpretative hypotheses which were discussed in 

the second chapter. An extensive survey included the most 

significant assumptions made on empirical grounds and find­

ings based on experimental data. The suggested rationales 

were presented and the choice of the specific research hy­

pothesis was proposed. 

The procedure necessary for the investigation of 

the specific hypothesis was analyzed In the following chap­

ter- In a first section, Block Design, the test under in­

vestigation, was described and its reliability was consid­

ered. Then, the instruments related to the hypothesis to 

be studied were introduced and special attention was given 

to the problem of the reliability of the tools. The popu­

lation was described subsequently and certain factors such 
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as age, education, language, and sex were taken into con­

sideration. A last section dealt with the choice of for­

mulae and statistical procedures according to the re­

quirements of the nature of the Investigation. 

The last chapter was concerned with the presenta­

tion and analysis of the obtained data. The writer dis­

cussed the degree of relationship existing between each of 

the measures of reasoning ability and the total score on 

Block Design. This discussion led to the consideration of 

the two conditions necessary for the use of the Pearson co­

efficient of correlation, namely, linearity of regression 

and homoscedasticity. Both conditions were met. Two meth­

ods for evaluating the significance of the relationship be­

tween the dependent and independent variables were used and, 

in either cases, all relationships were found significant. 

The strength of relationship found between all the Inde­

pendent variables taken together and the Block Design score 

was then presented and checked for significance. All re­

lationships were found significant. The contribution made 

by each of the independent variables to the total predicted 

variance was also examined. 

The discussion, in the last section, was centered 

around the significance of the relationships obtained in 

terms of the criteria used. Although a substantial re­

lationship exists between the three D.A.T. measures of 
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reasoning and Block Design, the most important correlation 

occurred with the Mechanical Reasoning test. A rather small 

correlation between the P.M.A., Reasoning test and the de­

pendent variable was reported. The results, thus, indicated 

that the functions which are supposedly measured by these 

four tests are also measured to a certain degree by Block 

Design. The relative contribution of each independent vari­

able was also reported and the Mechanical Reasoning factor 

accounted for 27 percent of the total explained variance. 

The analysis of the results indicated that 43 percent of the 

total variance is accounted for by whatever is measured by 

the four tests employed. 

From the nature of these findings emerges a general 

conclusion, namely, Block Design measures a reasoning element 

or factor. This factor, moreover, can be differentiated into 

various modalities. It is possible to say that the mechani^-

cal reasoning ability is the reasoning modality which stands 

out in this study. There is also evidence that Block Design 

measures a verbal modality and to a lesser extent it includes 

an abstract reasoning element. These conclusions, however, 

could be applicable only to a female population whose age 

range is between fifteen and nineteen. 

Many assumptions remain to be investigated if Block 

Design is to be used with maximum efficacity in clinical 

diagnosis. Some suggestions for further research can be 
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made in relation to the findings reported here. Since there 

is evidence that three reasoning modalities are found in 

Block Design performance when the results of fifteen to 

nineteen years old high school girls are analyzed, it is sug­

gested that similar findings could be duplicated with experi­

mental groups of a different age. Investigations whose pur­

pose would be to verify this hypothesis are in order. Assum­

ing that the same modalities are found for different age 

groups it would be of diagnostic interest to investigate the 

relative importance of these modalities with various clini­

cal groups. Investigations with a male sample which would 

compare in terms of criteria to the one used in this study 

would presumably be of value. It might be hypothesized that 

the relative contribution of each independent variable would 

~be different due to the sex differences. Studies which would 

take into account the qualitative approach to the solution 

of the task might also be revealing. 
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mon factors were identified. The author reported 
that Block Design measures four different modalities: 
a spatial factor or the ability to recognize sis®, 
shape, sad congruence; productiveness; concept abil­
ity or the ability to recognize essential similari­
ties, to abstract and generalize, to think inductive­
ly; and flexibility or plasticity. 

Davis, Paul C , "A Factor-Analysis of the Wechsler-
Bellevue Scale, In the Educational and Psychology Measure­
ment, Vol. 16, No. 1, issue of Spring 19^6, p. 127-146, 

An attempt was made to relate Wechsler's findings to 
those factors well established by other research. 
It is reported that Block Design had the highest 
comraunality of all the performance tests. It con­
tributed significantly to the measurement of its 
three leading factors: visualization, mechanical 
knowledge, and perceptual speed. 
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results obtained in testing the efficacity of the 
Wechsler-Bellevue in differential diagnosis, were due 
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herent to the tool itself. 
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chology , Vol. 13, No. 4, Issue of August 1949, p. 279-287. 

Studies concerned with diagnostic patterns were crit­
icized because of the neglect of sampling problems, 
the inadequacy of criteria for diagnostic classifica­
tion of subjects, and the limitation of various meth­
ods of study employed. The importance of controlling 
variables such as age, education, I.Q., and proper 
classification were emphasized. 

Goldstein, Kurt and Martin Scheerer, "Abstract and 
Concrete Behavior: an Experimental Study with Special Tests", 
in the Psychological Monographs. Vol. 53, No. 2, Whole No. 
239, 1941, 151; p" 

The rationale of a battery of tests is explained in 
terms of the concrete and abstract intellectual atti­
tude involved In the solution of a task. Observation 
and empirical findings are reported. Block Design is 
offered as one of the instruments which measures the 
concrete and abstract intellectual behavior. 

Kohs, S.G., Intelligence Measurement. New York, the 
MacMillan Company, 1927, xil-312 p. 

A manual which includes an analysis of the current 
definitions of intelligence, comparison of Block 
Design results with other measures of intelligence, 
and discussion of the value of this test as a tool 
to evaluate the mental capacities. The Block Design 
Test Is offered as a non-verbal measure of intelli-
gence. More specifically, it is considered as a 
measure of the ability to analyse and to synthesize. 
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The use of the Wechsler-Bellevue as diagnostic in­
strument was analyzed for adequacy with respect to 
suggested criteria of efficiency, validity, and uni­
vocality. The author reached the conclusion that the 
test is not efficient, lacks validity, and is not 
univocal as a diagnostic tool. 

Meili, Richard, "L'analyse de 1'intelligence", in 
Les Archives de Psychologie. Vol. 31, No. 121, issue of March 
1946, p. 1-64. 

In an attempt to explain the fundamental intellectual 
organisation, thirteen tests were used with children 
and adult subjects. The factors plasticity and com­
plexity were found with a very high loading in Block 
Design both with children and adults. 

Rapaport, David, Merton Gill, and Roy Schafer, "The 
Bellevue Scale", in Diagnostic Psychological Testing; The 
Theory, Statistical Evaluation, and Diagnostic Application 
of a Battery of Tests. Vol. 1. Chicago, Year Book Publishers, 
1945, p. 44-318. 

A thorough analysis of the Wechsler-Bellevue consist­
ing mainly in the description of each subtest, a 
statistical demonstration of the significance of 
scatter, and a statistical analysis of data obtain­
ed from control and clinical samples. Block Design 
is seen as a measure of visual-motor co-ordination 
which implies concept formation. 

Schofield, William, "Critique of Scatter and Profile 
Analysis of Psychometric Data", in the Journal of Clinical 
Psychology. Vol. &, No. 1, issue of January 1952, p. 16-22. 

A critique of pattern studies based mainly on the 
discussion of the lack of well defined rationales, 
the inadequate control of pertinent variables and the 
deficiencies of research designs. The patterning 
effect of age, educational level, I.Q. level, actual 
symptomatic status, and duration of illness is con­
sidered very important. 
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Shapiro, K.B., "An Experimental Approach to Diagnostic 
Psychological Testing", in the Journal of Mental Sciences. 
Vol. 97, No. 409, issue of October 1951, p. 743-764. 

This article was concerned with the utilization of 
psychological tests for diagnostic purposes. The au­
thor discussed the needs which give rise to the use 
of the standardized validated test, and the diffi­
culties that arise when the results are being evalu­
ated. The main thesis put forward was that the diffi­
culties can, to a large degree, be met by making ex­
plicit the principles of experimental method. 

Watson, Robert I., "The Use of the Wechsler-Bellevue 
Scales: A Supplement", in the Psychological Bulletin. Vol. 43, 
No. 1, Issue of January 1946, p. 61-63. 

It is suggested that the psychological functions 
underlying the subject's performance should be inves­
tigated more thoroughly either by means of a corre­
lation approach or by factorial analysis. Education­
al and cultural background are believed to influence 
the research findings even if the subtests were pure 
functional entities. 

Wechsler, David, The Measurement of Adult Intelli­
gence , Third Edition, Baltimore, Williams and Wilkins Company, 
1944, vii-25* p. 

A manual which contains administration and scoring 
methods, interpretative data, standardisation proce­
dures, as well as practical applications of the 
Wechsler in the clinical field. The author suggests 
that Block Design is an excellent test of general 
intelligence; it involves both synthetic and analy­
tic ability. 

Wechsler, David, The Measurement and Appraisal of 
Adult Intelligence, Fourth Edition, Baltimore, Williams and 
Wilkins Company, 1958, x-297 p. 

This manual includes a discussion of the nature of 
intelligence and of its measurement, a presentation 
of the methods of administration, scoring, and in­
terpretation of the WAIS. as well as suggestions and 
advices regarding the practical utilization of the 
Bellevue Scales. Block Design, is regarded as an ex-
cellent test of general intelligence. Difficulty 
in visual-motor organization, however, affects the 
scores. 
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THE RAW DATA 

The raw data is presented in the following pages. 

The scoring methods used by the writer in this study are the 

ones devised by the respective authors. In order to obtain 

further information about the scoring methods, the reader 

could refer to chapter three which deals with the experi­

mental design and more specifically with the description of 

the tools. 

The Block Design subtest scores tabulated in 

Table IX are composed of both the accuracy and time bonus 

scores. 

The test used in the battery can be identified in 

Table IX by symbols which are explained in the following 

manner: 

Code 
Tl 
T2 
T3 
T4 
T5 

• Test' 
Block 
P. M. 
D. A, 
D. A. 
D. A. 

s identification number; 
Design; 
A. Reasoning; 
T. Verbal Reasoning; 
T. Mechanical Reasoning; 
T. Abstract Reasoning,. 

Table I includes the correlations which were com­

puted between the dependent and independent variables as 

well as the intercorrelations between the independent vari­

ables. 
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TABLE IX.-

Raw Data Obtained from the Test Battery 

Code T-l T-2 T-3 T-4 T-5 

1 
2 
3 
4 
5 

6 
7 
3 
9 
10 

11 
12 
13 
14 
15 

16 
17 
13 
19 
20 

21 
22 
23 
24 
25 

26 
27 
23 
29 
30 

31 
32 
33 

40 
29 
34 
32 
24 

24 
24 
24 
20 
37 

30 
3? 
26 
40 
39 

32 
22 
30 
40 
33 

37 
36 
23 
35 
23 

47 
47 
23 
42 
33 

24 
23 
2# 

20 
15 

3 
21 

17 
17 
19 
3 
13 

19 
24 
9 
22 
20 

20 
21 
13 
14 
20 

19 
19 
19 
24 
19 

26 
25 
26 
19 
13 

13 
12 
15 

16 
21 
21 
13 
16 

22 
17 
14 
xi 
26 

23 
41 
4 
25 
41 

41 
16 
31 
36 
43 

32 
20 
23 
33 
23 

39 
41 
30 
33 
24 

23 
21 
24 

32.5 
17 
17 
37 
12.5 

12.5 
20 
7 
7 
12 

3^ 
30.5 
2 
29 
20 

33.5 
3 
27.5 
29 
36.5 

34.5 
17 
12.5 
3d 
23 

39.5 
41.5 
21.5 
30.5 
20,5 

27.5 
.5 

24.5 

31 
24 
25 
16 
24.5 

24 
17.5 
21 
7.5 
30 

32 
36.5 
0 
35.5 
33.5 

39 
23 
32.5 
36 
40 

34.5 
21 
22.5 
39 
44 

37^5 
33 
33 
33.5 
29 

30 
16.5 
23.5 
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TABLE IX.-

Raw Data Obtained from the Test Battery (Continued) 

Code T-l T-2 T-3 T-4 T-5 

34 
35 

36 
37 
33 
39 
40 

41 
42 
43 
44 
45 

46 
47 
43 
49 
50 

51 
52 
53 
54 
55 

56 
57 
5* 
59 
60 

61 
62 
63 
64 
65 

66 

33 
30 

33 
24 
23 
23 
24 

47 
24 
22 
24 
24 

2$ 
33 
22 
43 
26 

46 
45 
24 
29 
41 

23 
26 
35 
37 
36 

23 
23 
32 
32 
40 

24 

19 
20 

17 
24 
11 
21 
15 

21 
22 
10 
19 
21 

27 
23 
13 
14 
22 

22 
20 
12 
22 
16 

16 
11 
17 
x l 
13 

26 
20 
14 
22 
19 

17 

21 
23 

17 
20 
36 
24 
17 

43 
25 
12 
34 
16 

23 
37 
24 
30 
33 

3* 
32 
27 
21 
24 

13 
11 
41 
16 
26 

37 
36 
29 
29 
30 

34 

35.5 
40 

32 
5.5 
20 
24 
3 

53 
23 
16 
24.5 
24 

20.5 
35 
11 
34.5 
33.5 

42.5 
43.5 
17 
17 
26 

12.5 
10 
23 
44 
31.5 

23 
29.5 
23 
24.5 
17.5 

36.5 

23 
39.5 

20 
29 
24 
31 
29 

39.5 
37.5 
25 
29 
23 

36 
3^ 
16.5 
29 
35 

45 
39 
32 
30 
31.5 

19.5 
3 
43 
35 
37 

35 
36.5 
35 
37.5 
40.5 

35 
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TABLE IX.-

Raw Data Obtained frora the Test Battery (Continued) 

Code T-l T-2 T-3 T-4 T-5 

67 
63 
69 
70 

71 
72 
73 
74 
75 

76 
77 n 
79 
30 

31 
32 
33 
34 
85 

36 
$7 
33 
39 
90 

91 
92 
93 
94 
95 

96 
97 
93 
99 
100 

20 
25 
36 
26 

32 
44 
25 
23 
32 

41 
3^ 
35 
39 
24 

41 
34 
37 
30 
45 

45 
46 
35 
39 
34 

39 
37 
30 
39 
44 

35 
20 
33 
33 
32 

21 
16 
20 
13 

19 
20 
14 
25 
26 

22 
21 
20 
20 
13 

23 
14 
15 
12 
24 

13 
22 
30 
23 
20 

16 
24 
17 
22 
13 

24 
24 
14 
21 
20 

26 
13 
42 
12 

26 
27 
33 
19 
21 

30 
34 
21 
26 
25 

23 
23 
21 
26 
36 

46 
31 
43 
33 
40 

11 
33 
44 
40 

33 
26 
32 
34 
26 

13.5 
25.5 
33 
19 

29.5 
42 
29.5 
32.5 
41 

42.5 
26 
36.5 
27.5 
14.5 

21.5 
16 
14 
22 
30 

54.5 
39.5 
43.5 
40.5 
27 

23.5 
35 
29.5 
34.5 
44 

26,5 
20 
35 
23 
21 

20 
30 
42 
22.5 

33 
23 
33 
35 
41 

35 
34 
45 
40 
27.5 

31 
31 
21 
35 
43 

34.5 
42 
45 
39 
32 

32.5 
31.5 
39 
41 
45 

35 
39 
31 
32 
34 
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TABLP: IX.-

Raw Data Obtained from the Test Battery (Continued) 

Code T-l T-2 T-3 T-4 T-5 

101 
102 
103 
104 
105 

106 
107 
103 
109 
110 

ill 
112 
113 
114 
115 

116 
117 
113 
119 
120 

121 
122 

39 
33 
39 
43 
25 

32 
3^ 
38 
30 
29 

42 
39 
33 
46 
45 

33 
34 
46 
38 
36 

38 
34 

23 
21 
14 
19 
21 

23 
25 
26 
15 
24 

26 
22 
24 
30 
26 

20 
23 
29 
22 
24 

22 
16 

35 
31 
40 
33 
25 

33 
45 
29 
30 
46 

38 
44 
31 
45 
42 

28 
34 
38 
45 
25 

44 
22 

29.5 
33.5 
26.5 
43.5 
27 

23 
33 
39 
20 
30 

39.5 
40 
25.5 
25 
40.5 

18.5 
31.5 
36.5 
37 
21.5 

36 
36.5 

44 
34 
35 
29 
29 

34 
45 
39 
36 
34 

40 
43 
37.5 
39 
45 

41 
41 
46 
44 
44 

35.5 
30.5 
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TABLE X.-

Correlotions Between and Among the Dependent and 
Independent Variables. 

K M. A. D. A. T. D. A. T. D. A. T. 
Reasoning Verbal Abstract Mechanical 

Reasoning Reasoning Reasoning 

Block Design .3436 .5292 .5329 .6174 

P. M. A. 
Reasoning .4496 .4364 .4117 

D. A. T. 
Verbal 
Reasoning .6779 .5662 

D. A. T. 
Abstract 
Reasoning .7044 
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ABSTRACT OF 

A Study of the Rationale of the VJAIS Block 
DQQi^n Subtest. FWm II 

In the present study, the writer undertook to deter­

mine one of the functions presumably measured by Block De­

sign a subtest of the Wechsler Adult Intelligence Scale, and 

to what extent it is measured by this subtest. A survey of 

the literature has revealed numerous hypotheses which could 

have been investigated. The choice of the specific hypoth­

esis for this investigation has been suggested mainly by the 

availability of adequate instruments and the nature of the 

assumptions reported in the literature. 

Thus, considering these factors, the writer arrived 

at the specific hypothesis under investigation namely, wheth­

er or not Block Design measures the reasoning ability, and, 

if so, to what extent. This hypothesis was studied through 

the use of the P. M. A. Reasoning subtest and the 3. A. T. 

Abstract Reasoning, Verbal Reasoning, and Mechanical Reason­

ing subtests. 

The sample selected consisted of one hundred and 

twenty-two High School English speaking female students whose 

1 M.A. Thesis presented by Jean Marie Labrecque, 
in 1961, to the School of Psychology and Education of the 
University of Ottawa, 121 pages. 
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age ranged from fifteen years and two months to nineteen 

years and eight months. They were all students from grade 

ten to thirteen inclusively and were unevenly distributed 

among the six classes composing the High School population. 

The results obtained frora the sample studied were 

tabulated and intercorrelations were computed in order to de­

termine the extent of relationship among the dependent and 

independent variables. The multiple correlation coefficient 

was also reported. The contribution of each independent var­

iable to the total predicted variance as well as tho sum to­

tal of the variance accounted for by all four tests of rea­

soning ability were also considered. 

From the analysis of the data emerges a general con­

clusion, namely, Block Design apparently measures a reason­

ing element or factor. This factor, moreover, can be differ­

entiated into various modalities. The mechanical reasoning 

ability stands out and is being tapped to greater degree by 

this test. 


