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ABSTRACTT

The purpose of this present research was to find the relationship
between the Raven Progressive Matrices and the Wechsler Adult Inténigem Scale
(WAIS). This study extended the investigation in this area by employing the com~
plete, rather than partial, forms of both tests. The experimental sample consisted
of 40 male university students ranging in age from 18.6 years to 24,2 years, witha
median age of 21. 8 years. | o

The correlations between the Matrices and the WAIS ranged from low
to mademﬁa. In general, these results were iowur than cmﬁmmblé gtudies in this
area. A restriction in the range of intelligence, the lack of diseriminative power
of the Matrices, the lack of a constant time limit, and the lengthy administration
period of the WAIS were some of the mamaadvmnadmexpmmthinm.

The lack of a constant time limit for the Matrices provided the basis for
a subsidiary analysis in this study. The number of éomet items on the Matrices
was recorded for each subject at 30-second intervals. Various time limits were
then selected and the total scores thus obtained were carralﬂbed with'the WAIB. The
resulting correlations were higher ﬂz&n those obtained in the main study although the
difference was not significant with the small number of cases used.

In a second subsidiary analysis, the Progressive Matrices and WAIS
scores were correlated with the subjects' School and College Ability Test scores
(SCAT). For the most part, SCAT scores tended to correlate higher than the
Matrices scores with the WAIS.

iii
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CHAPTER 1

INTRODUCTION

Intelligence tosts have proven themeselves to be one of the most valu-
able quantitative tools that psychology has developed, Despite the vast amount of
work done in this field, the term "intelligence" has navei* been uniquely or satis~
factorily defined, probably due to the fact that it is not 2 unitary phenomenon,
Guilford (1956) lists 40 different factors attributable to intelligence. Because of
this complexity of factors one test canmot measure every aspect of intelligence.
As a result, different tests have been devised to account for the many contribut-
ing factors.

One of the prime concerns for the elinical psychologist is the compari-
son of different intelligence tests, Correlations between two tests are often cited
a8 evidence that they measure approximately the same area of behavior. Usually
an adequately standardized instrument is used as a criterion to judge other tests.

Guertin, Frank sand Rabin (1966) point out that the Wechsler Scales
are now the well-accepted standard of intelligence evaluation for adults, Ag many
tests of varied composition are correlated with them, it becomes clear that the
Wechsler Scales occupy a central pcéition in evaluation of the factor of general
intelligence, Thus the correlations between the Wechsler Scales and other tests

argue well for the validity of the test.
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2
In 1855, the Wechsler-Bellevue underwent a considerable revision

and a new form was developed called the Wechsler Adult Intelligence Scale (WAIS).
With the advent of this new form there have been a number of studies comparing
the WAIS to other measures of intelligence, One such study was the comparison
of the WAIS to Raven's Progressive Matrices. Previous studies by Julia C. Hall
{1957), Kasper (1958), Levinson {(1959), and Urmer, Ann B, Morris and Wendland
(1960) have used only partial forms of these tests. The present research adds to

these atudies by using the complete forms of both tests,

Background of Related Research
The Prbgmaﬁive Matrices, as deviged by Raven (1948), is a non~
verbal test of a subject's present capacity to form comparisons, to reason by
analogy, and to develop a logical method of thinking, regardiess of previously
acquired information. The éubjeet has to apprehend the relationship between
geometric figures and designs and then complete each system of relations pre~
sented,

o Many of the studies correlating the Matrices with the Wechsler
Scales have been done with children. Raven (1949) has developed a 36-item
Scale iax‘v the testing of children., This form is primarily composed of the easi-
est problems in the standard form of the Matrices and is called the Colored Pro-
’gmss_ive Matrices {CPM).

Comparing the Weehsler Intelligence Seale for Child

en (WISC) and
the CPM as measuring instruments, Martin and Wiechers (1954) obtained a corre-

lation of . 91 while Stacey and Carleton (19586) found a correlation of . 62. Barratt
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3
(1985) showed the WISC to corvelate ,75 with the Standard Scale of the Matrices.
| Prior to the advent of the WAIS several comparative studies were done
with the Wechsler~Bellevue and the Matrices. Laurra Moya-Diaz and Matte~
Blanco (1957) found a positive correlation between both tests. Levine and Iscoe
{1954) found a correlation of . 85 between the Matrices and a short form of the
Wechsler-Bellevue, With the Verbal Scale of the Wechsler, Desal (1955) showed
the Matrices to correlate .56 with the Wechsler-Bellevue ﬁaziomme Scale.
Using subnormal subjects, Stacey and Gill (1955) obtained correlations of , 68,
.66, and .51 between the Matrices score and W-B. Full Scale, Verbal, and Per-
formance I1Q's. In general, these studies indicate a moderate, positive relation-
ship between the Matrices and the Wechsler-Bellevue.
Julia C. Hall {1957) was the first to attempt a correlation between the
Matrices and the WAIS, Using an odd-even method of selection, she devised &
30-item form of the Matrices. The experimental sample was composed of 82
neurotics, of whom 26 took partial forms of the WAIS. The correlations between
Matrices scores and WAIS weighted Full Scale, Verbal, and Performance scores
were .72, .58, and .71 respectively. Correlations between the subtests ranged
from .64 (Block Design) to .28 (Digit Span).
| Kasper (1968), using 650 mental patients, found the Matrices to corre-
late .50 with the Vocabulary test of the WAIS., With an aged population, using the
CPM and the WAIS, Levinson (1969) found correlations of .56, .49, and .55 for
the Full Scale, Wrw Scale and Performance Seale scores.
Urmer, Ann B, Morris and Wendland {1960) administered the Matrices

and WAIB (Performance Scale prorated) to 20 normal subjects and 20 brain-damaged
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4
subjects. For the normal group, the Matrices was found to correlate .47, .43,
and ,45 with the Full Scale, Verbal Scale, and Performance Scale scores. For
the brain-damaged group, correlations of .40, .03, and .78 were found for these

same scales,

Purpose of the Present Research

As can be 'm previous eompamtim studies between the Matrices
and the WAIS have used only partial forms of these tests. Levinson (1959) conducted
the only research using the compliets WAIS. However, he used the CPM in his study.
Stacey and Gill (1855) used the complete Wechsler-Bellevue but they also used the
Colored Matrices. Hence, no research has used the complete WAIS and the com-
plete Matrices. It is, therefore, the Wm of this present study to find the corre-
lation coefficient between the Progressive Matrices and the WAIS using the complete
forms of both tests. | |

At present, there are two methods of administering the Progressive
Matrices, Raven (1948) feels that the best results are achieved without a time limit,
The Matrices may also be admkﬁstareﬁ as a speed test with a 20-minute time limit
and Vernon {1949) bas set up norms for this particular iorm Both of these methods
have eamin disadvantages. Guilford (1954) p, 369), in reviewing investigations
for the effects of speed conditions on intelligence test performances, feels that
speed conditions bring in many uncontrolled factors not related to intelligence. On
the other hand, Slater (1948), Shipley (1949), Westby (1853), and Burke (1958) have
noted that when the Matrices is &rhnmisﬁereé without a tﬁm 1imit, the scores tend
to cluster at the upper end of the scale.
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Ag a secondary part of this experiment the time for the S's pexform-
ance on the Matrices will be noted. From these date, time limits will be suggested
for each set of the Matrices that will best predict the WAJS scores.

A second sub-topic of this study will be concerned with the School and
College Ability Tests (SCAT). These are tosts designed to predict a person's sub-
sequent performance in related school subjects, Mayer (1938) and Klugh and Bierly
{1.959) have done comparative studies between SCAT and school grades. However,
thexe have been no studies corvelating SCAT with ether measures of intelligence,

In summary, research concerned with ﬂm correlations of the Matrices
with the WAIS and the SCAT are incomplete. It is the main purpose of this atudy to
extend the research in these areas in order to understand better the relationships
between these tests.
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CHAPTER 11
METHODOLOGY AND PROCEDURE
Experimental Sample
The experimental sample coneigted of 40 male University students,

Wechsler (1958, p.144) reports that males tend to score higher on the WAIS than
do the females, With the Matrices, Elizsbeth Z. Johnson (1852 )found significant
sex difforences in favour of mules, On the other hand, no differences were found
in studies by Higgins and Cathryne H. Sivers (19568) and Orton and Martin (1948),
Because of this lack of concurrence it was decided to use male subjects only. The
subjects mngad in age from 18,6 ygaaxl*a to 24.2 years with a median age of 21,86,
Since the WAIS favours those with verbal ability, subjects with language problems

were not used,

Paychometric Instruments

The Progressive Matrices

The Progressive Mairices consists of 60 perceptually presented items.
Each item is a design or "matrix" from which a part has been removed, The sub~
jeet must examine the matrix and decide which of the pleces pictured belowis the
correct ons to mplm the design, Twelve items complete a Set and there are five
Sets, lettered from A to E, The problems are arranged so that success on the easy
ftems at the beginning helps to train the subject to solve the more difficult ones
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7
which follow. Thus each problem in the scale is really the "mother" or "source"
of an organized system of thought, hence the name "Progressive Matrices'.

The Matrices was devised by J. C, Raven in England, and published
as Raven's Progressive Matrices Test in 1938, Raven (1952 b, p.166) based his
test on the theories of Carl Spearman, who taught that, in order to act intelligently
in any bihmtim. & person required, on the one hand, the necessary information,
and, on the other hand, the intellectual capacity to apprehend the situation and to
draw inferences from what he perceived. To measure the latter, meaningless
figures could be arranged in sucha way‘that a person's perception of the relations
between them be used to assess his present capacity for mllactual activity.
regardmaadwhﬁemaﬁmmmdmmmmemsﬁ

During the interim, 1940 to 1947, Raven (1952 a) established norms
for group testing., The standama:bicjn is based on 2, 223 children between the
ages four and fourteen; 881 Uni‘varﬂity students between 17 and 21; 3,365 Militia-

_men between 20 and 26; and 3, 112 civilian employees between 16 and 65. Raven

gives no further description of the subject's background other than that they were
all English.

Similar norms to those of Raven have been found in studies dons in
Argentina by Rimoldi (1948) and in Uruguay by Rimoldi and Marta G. Nieto (1959).
In the United States, Green and Ewert (1955) found that Raven's norms were too
low. However, later studies carried out by Tuddenham, Davis, Davison, and
Schindler {1958) and Sperrazzo and Wilking (1968) have shown Raven's norms to
be applicable to American subjects. |

Retest reliability measures of the Matrices have shown a distinet lack
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of eoncurrence. Foulds (1949) found the reliability to vary between . 93 for ages
under 30 to .83 for ages of 50 and over. Desal (1952) found a retest-relisbility
of . 737 with a significant rise in the mean score on retest.

. With the Matrices the number of problems correetly solved repre-
sents the subject's total score. Scores can then be converted }w percentiles at
different age levels for comparative purposes. Raven (1948) does not believe that
the womé should be converted to "intelligence quotiduts'’. Walton (1955) attempted
to interchange Terman-Merrill 1Q scores and Matrices scores. He found that
Matrices scores cannot be converted into IQ's since the function they measure
does not develop uniformly through childhood,

In addition to rejecting the 1Q concept, Rawm (1959) states that for
people of all ages the usual distribution of test scores does not conform to a
Gaussian curve but is negatively skewed. In contradiction to Raven, Notoutt
(1949), in a study done with Zulu subjects, found a pronounced positive skewing.
Noteutt states this skewing of scores is due to the nature of the test rather than to

the groups tested.

The Wechsler Adult Intelligence Scale (WAIS)

Wechsler (1959, p.7) defines intelligence as the aggregate or global
capacity of the individual to act purposefully, to think rationally, and to deal
effectively with his environment. It is "aggregate” or "global" because it is com~
posed of elements or abilities which, though not entirely independent, are qualita-
tively differentiated, In order to measure this aggregate of abilities, the WAIS

employs a Verbal and Performance Scale consisting of 11 subtests. The Verbal
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Scale includes the following subtests: (1) Information; (2) Comprehension;
(8) Arithmetic; (4) Similarities; (5) Digit Span; (6) Vocabulary; The Perform-
ance Scale consists of the subtests, (1) Digit S8ymbol; (2) Picture Completion;
{3) Block Design; (4) Picture Arrangement; (5) Object Assembly.

The raw scores on these subtests are converted into scaled scores,
i.e., normalized standard scores with a mean of ten and a standard deviation of
three. These standard scores are then summed to yleld Full Scale, Verbal, and
Performance Scores. |

In order to obtain IQ scores, Wechsler (1965) developed the Deviation
1Q. The original IQ concept inveolved the ratio of mental age {(MA) to chronologi-
cal age (CA). It was found that with adult subjects, the MA loses its meaning.
The method used in the computation of the Deviation IQ was to set the mean at
100 and the standard deviation at 15 for each age group. Thus, for any age group,
the distribution of IQ's bas a mean of 100 and a standard deviation of 15. Wechsler
{1955, p.20) classified the 1Q's into the groups shown in Table 1:

Table
Intelligence Classifications for the Wechsler Adult Intelligence Scale

e s

Q Classification Per Cent Included
180 and above Very Superior 2.2
120-129 Superior 6.7
110-119 Normal 16.1
90-109 Aversge 50.0
80-89 Dull Normal 16.1
70-79 Borderline 6.7
69 and below Mental Defective 2.2

o
—
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10

The WAIS is a revision of Form I of the Wechsler-Bellevue Intelligence
Scale, Wechsler (1955) based his restandardization on a nationwide sample of
/1700 adults, prorated according to the 1950 U. S, Census. The sample was
stratified according to the following seven variables: age, sex, geographic region,
urban-rural msidma, race {(white vs. non-white), occupation, and education.

Guertin (1959) feels that the overall change in content in the WAIB is not
very large. Only the vocsbulary subtest is entimiy new. Nancy Bayley (1959)
states that the tests themselves have been changed primarily in the direction of
adding more ceiling and thus increasing the range in scores of some of the sub~-
tests. Also, ambiguities both in test items and in their scoring have been removed.
In a review of comparative studies between the WAIS and W-B, Guertin, Rabin,
Frank and Ladd (1962) report that it appears that scores are slightly higher on
the Wechsler-Bellevue. The general agreement is that the WAIS is an overall

yimp’rwemwx of & good instrument.

Cooperative School and College Ability Tests (S8CAT)

The Cooperative School and College Ability Tests are intended to measure
four of the school-learned skills which research has shown to be closely related
to academic success. Each subject is tested for ability in the following tasks:
(1) sentence-completion; (2) numerical eomputation; (3) vocabulary; (4) problem
solving,‘ Parts 1 and 3 are converted into & Verbal Score; Parts 2 and 4 yleld a
Quantitative Score.

The Total Score on the test is obtained by conversion of the total number

of questions answered correctly on all four parts (110 questions) to a score scale
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11
similar to the part score scales. Davis (1959) points out that the Total Score
has a slight "verbal loading" because there are ten more verbal questions than
quantitative questions. »

~ The authors of SCAT, Melville and Gaver (1955), make no direct
reference to intelligence but prefer {o consider their tests as measures of
"school~learned abilities". They claim that SCAT measures specific developed
abilities rather than psychological traits, Fowler (1959) feels that SCAT will
probably be used in much the same way a8 the ACE tests have been used: L. 6.,
for identifying the overachiever and the underachiever, for counseling the jhdi+

vidual student and for comparing the abilities of different groups of students,

Experimental Procedure

The main purpose af this research is a cbrrelaﬁom study between
the Progreasive ﬁatrlees and the WAIS in their complete forms. To insure
rapport for the administration of the tests, the subjects were told the pnrpoae of
the study before taking the tests, All subjects were assured that the fmdinga
would be kept in strictest confidence.

The Matrices was administered in group sessions, the number of
subjects varying from two to five, The same set of standard instructions as
stated in the Manual. were used for each testing session. No time limit was
imposed. The WAIS was individually administered to each subject in its entirety,
following the procedure in the WAIS manual. Both tests were administered by

the writer.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



12
Secondary Ana}yais

Part 1. A subsidiary analysis was a_.ttempted to estimate the best
possible correlation between the Matrices and the WAIS, had a time limit been
imposed. The scores of the last 20 subjects from the main analysis were used,

The examiner noted each subject's progress at 30-second intervals,
These data were then charted and it was possible to see how many items each
subject had solved for any given time interval. Each subject was ranked accord-
ing to his WAIS and Matrices score. Special attention was given to subjects with
high Matrices scores, especially those who teek longest to complete the test.
Using the subject's WAIS score a8 a criterion it was possible to find what corre-
lations might have been obtained had certain time limits been imposed.

Part 2. In this part of the study correlations were computed between
the subject's SCAT scores and his Matrices and WAIS scores., SCAT data on
seven of the subjects were unavailable, reducing the total number of subjects in
this analysis to 83. |

Statistical Analysis

All correlations were calculated by means of the Pearson Product-
Moment method. For comparative purposes the correlations were transformed
to z scores using the Tables found in McNemar (1955, p.384). The standard
error of the difference between the two 2's was then calculated to find the signifi-
cance of the difference between the correlation coefficients. The correspondence
of the distribution of scores to the normal curve was determined by the chi-square

method described by Guilford (1956, p.240).

ASSEMPTION
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CHAPTER I
PRESENTATION AND ANALYSIS OF RESULTS

The primary aim of the present study was to extend the investigation
of Raven's Progressive Mulrices by comparing the complete form of this test
with tlm complete form of the WAIS., In the present chapter, the main analysis
is divlded into three mctiona.. The first metim will deal with the results of the
WAIS; the second with the results of the Matrices. The third aectim will study
the correlations fmmxi bed:waan these tests.

Two subsidiary analyses make up the remainder of the chapter. The
first part of these is concerned with the correlations obtained between the Matri-
ces mithe WAIS under the influence of a time iimit, The second part will be a
comparison of thn correlations obtained between the SCAT scores and the Matri-

ces and WAIS scores.

Main Analysis

Wechsler Adult Intelligence Scale Results

The full Scale IQ of the subjects ranged from 105 to 134 with a mean
of 117,22 and a standard deviation of 6.90. The shape of the Full Seale IQ distri~
bution approximates that of a normal curve as indicated by the chi~squere value of
3.26 with 5 df; {80 p .30). Table 2 indicates the Verbal 1Q's of the subjects,
ranging from 98 to 136, were slightly higher than the Full Scale 1Q's. Performance
1Q's were lowest with a range of 94 to 127. Range, mesns, and standard deviations

13
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Table 2

Range, Mean, and Standard Deviation for Vérious Measures of Intelligence
on the Wechsler Adult Intelligence Scale

MEASURES RANGE MEAN S.D.
Full Scale 1Q | 105 - 134 117.22 6.90
Verbal 1Q 98 -136 120,55 7.98
Performance 1 54 -127  110.8  7.78
Full Scale Score . m - 167 138, 82 11.50
Verbal Scale Score 57~ 96 80,10 8,07
Performance Scale Score | 46 - 71 58.28 5.65
Verbal Wsta: | |

" Information BT A 22.64  2.61

camprmém | 15 -28 23, 07 3.10
Arithmetic 10 - 18 18.40 . 2.05
Similarities 12 - 24 18.35 2.72
Digit Span 8-17 12, 35 2.35
Vocabulary 45 - 65,20 7.30
Performance Subtests:
Digit Symbol 41 - 87 59. 87 9,82
Picture Completion 12 - 20 16. 67 2,18
Block Design 20 - 47 39,70 6.53
Picture Arrangement 18 - 34 27,81 3.82

Object Assembly 21 - 41 32.28 6.60

et
-
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15
for the subtests and aealed‘ scores were also calculated and can be found in

Table 2. An analysis of this Table indicates a restricted range of intelligence.
In terms of Wechsler's intelligence classifications, 80 per cent of the students

tested here fall in the "superior' and "bright normal” categories.

Progressive Matrices Results
| Progressive Matrices scores ranged from 43 to 58 with a mean of
- 52.75 and & standard deviation of 3.58. The distribution showed & negative skew-
ing although the mean, 52.75, the median, 53, and the mode, 53, were equal,
A chi—squara analysis of the shape of the distribution showed it to approximate
barely that of & normal curve; the chi-square value being 5. 88 with 3 df, . 20op>, 10,

An item analysis of the 60 problems on the Matrices shows that 21 of
the items {35 per cent) were solved by all the subjects. Table 3 shows the percent-~
age of subjects passing each item on the Matrices.

From Table 3 it is evident that the three most difficult items on the
Matrices were Eqq, Ej,, and Cias solved by 18 per cent, 23 per cent, and 45 per
cent of the subjects respectively. Anne Anastasi (1854, p.156) states that items
passed by 50 per cen' of the subjects are considered most discriminative. With
this criterion, only ftems Cyg (45 per cent), Dyy (58 per cent), Dyg (53 per cent),
and Eyq (63 per cent) could be judged as being adequately discriminative.

In the present study, the mean score is somewhat higher than that of
previous studies with college students. With 76 junior college students (72 females,
four males), Bolin (1955) found a meun of 48. 15 and a standard deviation of 7.12.
Levine and Iscoe (19564), using 60 undergraduates (30 males, 30 females), found a
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mean of 50. 8 and a standard deviation of 6,6, While the mean score in the present
study is somewhat higher than in the studies cited, these latter contained no informa-

tim; about the time spent on the tests.

Table 8
The Percentage of Subjects Passing Each Item of the Progressive
Matrices :
g:m Percentage Passing
SetA SetB Bet C SetD SetE
1 100 100 o8 100 93
2 100 100 100 93 95
3 100 100 100 100 100
4 100 98 95 98 85
5 08 o8 100 300 ' 87
6 100 90 98 93 78
7 100 85 100 82 82
8 100 87 78 95 85
) 100 95 " 8B 87 80
10 95 100 78 95 53
1 100 85 ‘70 B8 23
12 80 90 45 53 18

The discovery of an excess of "easy' items on the Matrices is not
fmique. Similar findinzs hava been reporied by Julia C, Hall (1957), Raven (1948)
and Levine and Iscoe (1964). In Seeger's (1956) study, he reported that items Ey
and Eg were the most difficult, The present study failed to snpéort his results,
since E1) and E1g proved to be the most difficult items here. In an item analysis
by Julia C. ‘Hall (195?5}. which used & 30-item form of the Matrices, Eyg was found
to be the one solved by the least number of subjects., This finding is consistent with
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the presgent findings.
ctamlatima Batwam the Progmaziva Matrices and the Wechsler Adult
Intelligence Scale .

As Table 4 indicates, correlations between the Matrices and the WAIS
ranged from very low to moderate in this study, The Matrices was found to corre-
late , 43 with the Full Scale 1Q, .38 with the Verbal IQ, and .32 with the Perform-
ance IQ. With the subtests, the correlations ranged from .46 (Digit Span) to
.07 (mférmatwn).

Digit Span (. 46) and Block Design (. 44) correlated highest with the
Matrices. It has been mentioned previously that the Matrices is a test of ''clear
reasoning’ ability. With this in mind, Wechsler (1988, p. 131) has pointed out that
Digit Span measures the ability to attend and concentrate on the task at hand.

Block Design appears to be similar to the Matrices,for each test con-
tains a pattern to be completed. According to Wechsler (1988, p.133), this test
gives the highest measure of the non~verbal organization factor., This factor is
also expressed in the Matrices which requires the subject to understand the prin-
eiples which make up the complete pattern in order to complete it.

The low correlations between Vocabulary (.11) and Infnmatien (. 97)
are not significant, and understandebly so. Both depend on verbal ability and in-
formation acquired in the past. The Matrices, on the other hand, is a non-verbal
test of‘ reasoning, independent of previously acquired information, Low correlations
between P@eture Arrangement (. 09), Comprishension (.14), amdvmgit Symbol (. 15)

seem to be due to a measurement of different mental functions.
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Table 4

Pearson r Correlations Between the Progressive Matrices and
the Wechsler Adult Intelligence Scale

TESTS r
WAIS Full Scale 1Q .43 **
WAIB Verbal 1Q .38 *
WAIS Performance IQ L32%
WAIS Full Seale Score {(Raw Scores) 41 **
WAIS Verbal Secale Score (Raw Scores) 36 *
WAIB Performance Scale Score (Raw Scores) 31
WAIS Subtests:
Digit Span <46 **
Block Design 44 **
Arithmetic .92 %
Object Assembly 24
Similarities .22
Picture Completion .22
Digit Symbol .15
Comprehension .14
Vocabulary .11
Picture Arrangement .09
Information .07

*  gignificant at . 05 level
** gignificant at . 01 level
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Supplementary Analyses
Part1 - Time Limit Study
This part of the study iz concerned with the optimum corvelation to be
Wmmmmmmmwmm;mmmmmm As
Tuble § indicates, subjects showed considernble varisbility n the length of time
spent on the test.

| As mentioned previously, in Chapter K, the subjoct's progross was
noted by the examiner at thirty-second tntervals. These dats were then plotted
and i was possible to see bow many ftems each subject had attempted and solved
for any time period, Certiin limits were then selected, ranging from a time Mmit
veached by B0 pexr cent of the subjects to one yeached by 88 per cent of the subjects.
Hems solved sfter these limits were not counted in the subject's total soore. The
new Matrices seores were then correlatad with the WALS scores, Table 6 shows
Tuble 6 indicates that a tince limit resched by 76 per cent of the subjects
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yields scores that correlate best with the Matrices. Various other time limits,
around the 75 per cent level, were then sampled to find if the correlation coeffi-
cient could be raised still higher, After trying many combinations of different
times for each set it was found that the following limits produced the best correla-
tion between Full Scale IQ scores and the Matrices scores: Set A - thmémmntea;
Set B - four minutes; Set C - 11 minutes; Set D - 14 minutes; Set E - 20 minutes.

With this set of time limits the predicted correlation cmetftcient was
.68, Thus, the correlation rose 22 pointe although this increment is not signifi-
cant. However, Table 6 does show a definite trend in that all correlations rose

when & liberal time limit was imposed.

Table 6

Correlations Between the Progressive Matrices With the Wechsler
Adult telligence Scale for Different Cut~Oif Points on the Matrices

Completi Set ‘ ‘ : .
itnin Sevotid Time  Time Limits Gn Mines) 1

Limits A B € D E
50 per cent 2 | 3 7 . 9 24 | 42
66 per cent 3 4 8. 10 26 5T
75 per cent 8 4 10 18 28 , 82 **
85 per cent 4 3 1z 17 31 .51 *
Selected Limits 3 4 11 14 20 .65 **
* . gignificant at . 05 level
*# . gignificant at . 01 level

Part 2 - Correlations: SCAT, WAIS, and Matrices
~ This part of the study was a mmmrim betwm the SCAT test scores
and the Matrices and WAIS scores. Table 7 contains the results of the SCAT testing.
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It should be noted that the Verbal, Quantile, and Total scores on the SCAT are
not directly comparable, To compare them, the scores have been placed into
percentiles according to the tables found in Melville and Gaver (1956). These
percentile ratings on the SCAT corroborate the results of the WAIS concerning
the superior ability of the subjects in this study.

 Table 7

Range, Mean, Percentile, and Standard Deviation of the Schooland
College Ability Test Scores |

o

‘Tests Range Mean  Percentile 8.D,
SCAT Verbal 279326 30521 61 11,48
SCAT Quantile 291 -336 = 313,67 72 9. 97

SCAT Total 291 - 330 309.00 70 9.67

Table 8 shows a moderntely

“high correlation between SCAT Q'mﬁis and the Matrices but a very low correla-
tion with SCAT Verbal and the Mairwaa. It is suggested that the low comhﬁm
between SCAT Verbal and the Matrices may be due to the fact that verbal ability
1s dependent upon information gained in the past. Arithmetic problems, on the
othor hand, require reasoning ability similar to that needed to solve the Matrices
itams and is reflected in the higher correlation, |

In Table 9, the correlation is .66
between SCAT and the Full Scale IQ and , 72 between SCAT and the Verbal 1Q., both

of which are high and significant. The correlation between SCAT and the Performance

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



IQ is .32 which is low and statistically insignificant. As Table ® indicates,
correlations between the SCAT and the WAIS subtests ranged from .73 (Vocabu~
laxy) to -. 06 (Digit Symbol). |

Table 8
Pearson r Correlation Coefficients Between the Progresgive
Matrices and the School and College Ability Test

o —

Tests » r
- BCAT Verbal ‘ .12
SCAT Quantile .51 #*
SCAT Total , .31
* Bignificant at . 08 level ‘
** Significant at . 01 level
Igbled

Pearson r Correlations Between the School and College Ability
Test Total Score and the Wechsler Adult Intelligence Scale

Tests : r
WAIS Full Seale IQ . 66 **
WAIS Verbal 1Q 272
WAIS Performance 1Q .82
WAIS Subtests - Vocabulary .73 *»
- Arithmetic .64 **
~ Information .45 *%
- Comprehension 40 %
- Picture Arrangement .38 %
-~ Bimilavities .37 %
- Object Assembly B4 *
~ Digit Span ' .26
~ Pleture Completion .12
- Bloek Design .12
- Digit S8ymbol -.08

* Bignificant at . 08 level
** gignificant at . 01 level
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CHAPTER 1V

DISCUSSION OF RESULTS

The present research was concerned primarily with the relationship
between the Progressive Matrices and the Wechsler Adult Intelligence Scale when
the complete forms of both tests were used. Two subsidiary analyses were also
undertaken. For the first, the Matrices was given without & time limit, although
the smount of time for each set of the Matrices was recorded. A attempt was
then made to estimate the highest correlation between the Matrices and the WAIS
when a time limit was imposed. The second ﬁubatdiazy analysis was concerned
with finding the correlations between the School and College Ability Tests and the
Matrices and the WAIS.

Compared with previous studies, the correlations found between the
Matrices and the WAIE were low, On the othex hand, moderately high correlations
were found between the SCAT and certain subtests of the WAIS and Matrices.

It is the aim of the present chapter to discuss these flndings in the light
of previous studies, The correlations between the Matrices and the WAIS compose
the main analysis and will be considered first.

A time limit on the Matrices would bave affected the Mts of the test
and the resulting correlations. The results of the time analysis will be considered
in the first part of the subsidiary analysis; the second part discueses the correla-
tions found between the SCAT and the Matrices and the WAIS,

23
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Main Analysis

The Matrices was found to correlate .43 with the Full 8cale IQ, .38
with the Verbal 1Q, and .32 with the Performance IQ. These correlations are
lower than those previously reported in other studies. Julia C. Hall (1957),
using a 30~item form of the Matrices found the Matrices to correlate .72 with
Full Scale, 158 with the Verbal Scale, and .71 with the Performance Seﬁle.
ﬁmer, Amn B. Morris and Wendland (1960), using a partial form of the WAIS,
found correlations of .47, .43, and .45 for the Full Séale. Verbal Scale, a.nd
Performance Scale scores.

It appears that one of the principal reasons for the lower correlations
in the present study is a marked mstrict_im in the range of the subject's intelli-
gence. The standard deviation of the Msatrices in the present study was 8.58,
Eysenck (1947, p.115) reports that the standard devistion of Raven's standardiza-
tion population was 9.77. With the WAIS, the standaxd deviation of the Full Scale
1Q was 6. 90 compared with the standard deviation of 15. 00 that Wechsler (1966) has
established. Thus, in this study, the computation of the correlation coefficient in-
volved a curtailment of both variables tending to depress the resulting coefficient.
Formulas exist for correcting double curtailment, but since McNemar (1985, p. 150)
reports them as unsatisfactory, no corrections were made. |

Anotber factor that may contribute to the low correlations is the lack of

& time limit on the Matrices, Eysenck (1983, p. 37) indicates that speed of mental

ing is one of the prime determinants of intellectual ability. Yet in this study
speed was working as an uncontrolled variable. A subject's performsisce in this

research was often & measure of his willingness to search for an answer. His
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score, then, depended to a great extent on his persisme as well as his intel-
lectual ability. When no time limit is imposed on a test; arelatively, dull person
might succeed on one of the more difficult items simply becsuse he was more
persisient. By the same token, & more intelligent person might fail that parti-~
cular item, should he be unwilling to expend the intellectual effort needed to
golve the problem,

In this connection, it should be pointed out that Julia C. Hall (1957)
found the highest correlationbetween the Matrices and the WAIS, Using a 30-item
form with a 30-minute time limit, she found a correlation of .72. It appearsthat
the prineipal reason & high correlation emerged was this constant time factor.

The present research found that the mean Verbal 1Q, 120.55, is ten
points higher than the mean Performance 1Q, 110.35. The mean difference be~
tween Verbal and Performance IQ's on the standardizing population was approxi~
mately zero. This indicates that the positive and negative differences were, on
the whole, equal and symmetrically distributed. Aeccording to Wechsler (1958)
p. 160) adiﬁe&enceaf ten points will be encountered in less than 32 cases in 100,
Howéveﬁ he also points out that the intelligence level of the subjects was an im-
portant factor in detexrmining both the direction and degree of difference found.
Thus, subjects of superior intelligence generally did better on Verbal subtests.

From Wechsler's standardization sample, then, it would be expec-
ted that the Vérbgl 1Q's be higher than the Performance 1Q's. Tms was the
finding in the present study. However, it was not expected that such a high pro-
portion of the subjects, i.e. 85 per cent of the population tested, would have
higher Verbal scores than Performance scores. It should also be noted that the
58818
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WAIS takes a relatively long time to administer. In its standard presentation the
Performance subtests are placed at the end of the test when the subject is most
‘ likely to be tired. These are possible reasons for the discrepancy between the
gcores of the present study and that of Wechsler.

As mentioned previously, Stacey and Gill (1985) conducted the only
comparative study with the Matrices using the complete Wechsler-Bellevue. In
their investigation, the Matrices was also found to correlate higher with the Ver-
bal Scale, .56, than with the Performance Scale, .51. In summary, when the
entire WAIS or W-B iz administered in one session, subjects may be too tired
to function at maximum efficiency with the Performance Scale because of its
position on the test and, therefore, their true score is not revealed. This is &
possible reason for the depression in the correlation coefficient between that scale
and the Matrices.

A further reason for the low correlations between the Matrices and
the WAIS is found in the difference between the tests themselves, The WAIS is
composed of 11 different subtests. The Matrices, on the other bhand, attempts to
estimste intelligence through a single measurement of performance. Wechsler
(1938) has pointed out that, for all tests, certain individuals may fail to perform
well simply because they are not proficient in doing the test or type of task used.
The Progressive Matrices is no exception. Mention was made earlier of the lack
of discriminative power of the Matrices. The WAIS, on the other hand, does dis-
criminate among a superior group. Becauue the Matrices does not adequately
discriminate among a college population, correlations between this test and the

WAIS would naturally be affected,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Snpmamentary Analyses
Part 1: Time Limit Study
It was found that the following time limits produced the best correla-

tion between Full Scale IQ scores and the Matrices score: Set A ~ three minutes;
Set B ~ four minutes; Set C - 11 minutes; SetD - 14 minutes; SetE -
20 minutes. With this set of time limits the predicted correlation coefficient rose
22 points to . 85,although this gain is not significant. For a correlation coefficient
to be significantly different from .43 at the . 05 level, with the number of sases
used he:ra; the correlation would have to increase approximately 34 pointe, In
other weids, a correlation of .77 would have been needed to be significantly dif-
ferent at the . 056 level. However, there is a definite trend in that all correlations
rose when é liberal time limit was imposed,

| | 1t should be noted that if these time limits were imposed in a study
the same correlations would probably not be found. Imposing & time limit on the
actual pexformance would introduce other factors not included in this statistical
analysis. . The results, however, suggest that these time limits provide a better
estimation of the faizbjeew' WAIS 1Q. It should be noted also that & time limit
would tend to diminish the effect of the persistence factor discussed in the first.

part of this chapter.

Part 2 : Correlations - SCAT, WAIS and Matrices

 The Progressive Matrices was found to correlate . 13 with SCAT |
Verbal; .51 with SCAT Quantile and . 31 with the SCAT Total Scores. The low
correlation between the Matrioes and the SCAT Verbal Score may be dus to the
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differences in the tests themselves. The SCAT Verbal Score is a measure of the
vocabulary the subject has acquired in the past. The Matrices, on the other hand,
measures reasoning ability regardless of what the subject has previously learned.

The SCAT Quantile Score correlated much higher with the Matrices
than the Verbal Score. The solution of arithmetic problems involves a high degree
of reasoning ability. While dependent upon information gatned fn the past, the
subject must apply the principles he has learned to the present problem. This
application of prineiple is a function similar to that employed in the Matrices and
may account for the higher correlation. |

With the WAIS, the SCAT Total Score correlated as follows: .66 with
the Full Scale IQ, .72 with the Verbal IQ, and .32 with the Performance 1. The
SCAT Total Score is composed of items measuring verbal ability and arithmetic
ability. Five of the subtests on the WAIS Verbal Scale measure verbal ability
and the sixth measures arithmetic ability. Thus, the high correlations between
WAIS Verbal and the BCAT‘are not surprising since both tests are measuring simi-

~ lar functions. |

In summary, the main ’amlyais of the present study found the Matrices
to correlate .43 with the Full Scale 1Q; .38 with the Verbal IQ, and .32 with the
Performance 1Q. These correlations were lower than comparable studies in this
area. These lower correlations seemed to be due to a restriction in the range of
intelligence the lack of dlaoﬂmimuve power of the Matrices, the lack of a constant
time limit and the lengtby administration period of the WAIS,

In a subsidiary analysis it was found that the following time limits pro-
duced the best correlation between Full Scale IQ and the Matrices: Set A ~ three
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minutes; Set B - four minutes; Set C - 11 minutes; Set D - 14 minutes; Set E ~
20 minutes. With this set of time limits the correlation rose from .43 to . 65.
This showed a definite trend although the difference was not significant with the
small number of cases used.

In a second subaidiary analysis the Progressive Matricas was found
to eomiaté 12 with SCAT Verbal; .51 with SCAT Quantile and .31 with S8CAT
Total. With the WAIS, SCAT Total Score correlated .66 with the Full Scale 1Q;

. 72 with the Verhal 1Q, and ..32 with tha Performance Q. High correlations in

both tests seemed to be due to a measurement of similar mental functions.
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CHAPTER V
SUMMARY AND CONCLUSIONS
Previous investigators have made comparative studies between the
Progressive Matrices and the Wechsler Adult Intelligence Scale. In general, the
correlations obtained from these studies ranged from fairly high to moderate.
_However, only partial forms of the tests were used in these investigations. The
present research followed that of the past but differed from the previous investi~
gations in that both tests were administered in their complete forms.
Two subsidiary analyses were included in the s?resant\ research.
First, the time for each set of the Matrices was recorded for the purpose of esti~
mating the maximum possible correlations that might result when a time limit is
imposed on the test. The second subsidiary analysis investigated the correlations
found between the School and College Ability Tests and the Matrices and the WAIS,
The WAIS scores, in the present research, indicated a restricted
range of intelligence. In terms of Wechsler's intelligence classifications, 80 per
cent of the students tested were in the "superior" and "bright normal’ categories.
The Verbal scores of the ‘subjeets exceeded the Performance scores in 85 per cent
of the cases tested.
An item analysis of the Matrices scores showed an excess of easy
items. The mean scorve, in the present study, is slightly higher than that of pre-
vious studies with college students. However, these previous studies contained no

80
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information about the time spent on the test.

As opposed to pmiau& findings, correlations between the Matrices
and the WAIS were low. One of the principal reasons for the low correlations
was the restricted range of intelligence due td a very homogeneous grouping of
the experimental sample. In addition, the lack of discriminative power of the
Matrices undoubtedly affected the extent of the correlations found. Since the
Matrices was administered without a time limit, the subsequent Matrices scores

‘and correlations were affected by a persistence factor. The administration of
the WAIS in one session seemed to depress the Performance score, a fact which
helps to explain the low correlation coefficients between the Matrices and the
Performance scores on the WAIS,

Subjects showed considerable variability in length of time spent on
the Matrices. The time study indicates thet if the suggested time limits were
adopted a greater variability in results would occur. This would tend to raise

the ceiling in the }

fatrices, thus solving the low~ceiling problem enco
the past. Since the time limits are liberal, most of the subjects would be able to
finish and each subject would have an equal amount of time to mmplete the test.
The Total Score of the SCAT was found to correlate moderately
highly with the Verbal Scale of the WAIS showing marked similarities between
the two tests. By the same token, a2 moderate correlation was found between the
SCAT Quantile score and the Matrices, which seems to indicate that these tests
are mensuring similar functions, |
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