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INTRODUCTION

The statement has freqQuently been made that intelligence is the
ability to learn, but recently this statement has been questioned by
several investigators. The study reported here examines the evidence
obtained by correlating scores on & standard intelligence test with
different measures of improvement in & college course in psychology.

The argument that intelligence is the ability to learn is based
on correlations between scores on intelligence tests and scores on
achievement tests in many dbranches of knowledge. But obviously achieve-
ment at any time depends not only on ability to learn dut also on many
other factors, such as previous achievement, motivation, persistence,
opportunity to learn, etc. It 1s possidle to control some of these
factors, particularly opportunity to learn and previocus achievement,
by the use of improvement or gain scores., The subjects are tested
before and after a learning period and the initial score is subtracted
from the final score to get the gain score. Gain scores are then corre-
lated with scores on an intelligence test,

Gain scores have been obtained from two kinds of experiments,
Some investigators have had their subjects, after taking the initial
test, practice for a standard period of time in the laboratory, then
take the final test, This type of research has used such tasks as
addition, subtraction and cancellation. Others have studied improve-
ment in regular college courses,

-le
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A typical experiment of this type, which was similar to the one
undertsken in this study, is by Carlson, Fisher and Young (12). Examina-
tions based ﬁpon established facts and principles in psychology were
prepared and revised by the experimenters and given as a proficiency
examination. This examination was composed of multiple-choice and
true-false statements., The same test was given at the beginning of
the course and at the end, The experimenters made use of the scores
of 118 students who had taken the Otis Intelligence test, They found
that the correlation of intelligence with the pre-test was ,556 while
that with the post—test was .429. This is what they write in connec-
tion with this findings

Vhile the scores on both pre-test and post-test correlate
positively with scores on the Otis, the magnitude of the
correlation is greater in the case of the pre-test than in
the case of the post=test. It would appear that intelli-
gence is more involved as a determiner of scores in the
pre-test than it is in the post-test. (12, p. 30)

The next step was to correlate intelligence with the gain scores
obtained by subtracting the pre-test score from the post-test score
for every student., The correlation they obtained was -.039 which
definitely indicates a lack of significant relation between gain scores
and the Otis scores. They draw the following conclusion from their
resultss

There are several possidle interpretations of the results,

One of these is that the proficlency test which we used wes
largely a memory test, and therefore did not measure increased
understanding of principles., A further interpretation is that
improvement following tuition is largely dependent upon non=-
intellectual factors. Among the more important of these, we

would expect to find interest, motivation, opportunity to stu-
dy, study hebit, personality traits and emotional conflict at
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the time of study and at the time of taking the examina~
tions, These factors call for attention to the importance
of non-intellectual processes in accounting for differential
improvement in achievement. (12, p. 33)

In spite of evidence of this kind, numerous authorities identify
intelligence with the ability to learn. But with all these assertions,
as Yoodrow says, "no one, so far as the writer is aware has marshalled
the evidence in support of the fiev expressed in these qQuotations."
(s, p. 149) On the othef hand numerous studies have appeared inter-
mittently during the last three decades in the psychological Jjournals
bringing out the fact that gaiﬁ scores usually do not correlate with
{ntelligzence, The results of this kind of research up to 1946 were
suamarized by Woodrow (41), The most pertinent results are displayed
i{n Table I. |

However, among the similar studies undertaken, it has bdeen found
that in some the gain scores correlated with intelligence. Although
these correlations are rather low, they are still significant, This
would naturally throw a 1ittle doubt on rejection of the notion that
intelligence is the ability to learn. Ve shall now review some of
the studies which indicate that the relation between intelligence
and gain scores is still an open dQuestion,

To the best knowledge of the writer, the latest work undertaken
in this field was by Simrall (27), who tackled this prodlem in 1947,
From the popular notion that intelligence is the ability to learn,

she drew a list of the implications that could be deduced from it,
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She was able to destroy all these deductions with the data she
obtéined. However one of the shortcomings of this study is that no
endeavour is made to explain the differences obtained in the correla-
tions with the gain scores., For the perceptual test, this correla-
tion was found to be =.079, while with the spatial test it was found
to bYe .277. The latter coefficient of correlation would be significant
at the 1% level; nevertheless no comments are made, The difference
between the two correlations is almost ,35 which is not necessarily
negligible. Since Simrall states that there is no relation between
intelligence and gain scores, 1t should be expected that all correla~
tions found should be insignificant. The Question which the author
should have asked herself is th; reason for such disparity between
the perceptual and spatial test,

Connected with this difference found in the correlations of the
gain scores, further data may be given that might be significant.
Correlation of the initial and final scores with intelligence were

found to be as follows:

r with initial r with final Gain
Spatial .€0 .61 .28
Perceptual .59 U9 -.08

In one case the correlation with intelligence remains the same,
while in the other case the correlation drops. Would the difference
in the gain scores correlations have any connection with this finding?
All these Questions will be given some interpretation at the end of

this paper,
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Another important point that could be raised in this experiment
is whether the gain scores were the best the students could do. Sim=
rall assumes that this is the case. This moot point is dieposed of
with the following lines:

The instructions given to the subject were designed to stimu-
late satisfactory motivating conditions. The results of the
investigation indicate clearly that the behavior of the sub-

jects was relatively constant throughnut the experiment (27,
p. 32).

Such & cursory treatment of an lmportant factor is questionable,
No doubt the correlation between gain scores and intelligence is pretty
low, but exceptions can be found,

The first study in Table I, by Johnson (21), differs from all the
other studies since he found that the improvement scores for mirror
reading correlate higher with intelligence than with the final scores,
46 and .34 respectively, From his results, he draws the following
conclusion which ie opposite to the one reached by Woodrow, Simrall
and others:

They show that there exists a fairly positive relation be-
tween the ability to become efficient at learning to read
inverted print and intelligence as it is measured by the
usual group test. It is interesting to note that it is not
the absolute amount which a person reads that is most impor-
tant in this connection but rather it is the rapidity of
learning, acqQuiring new connections that is most closely
related to mental ability (21, p. 541).

He furthermore illustrates his point by comparing two curves
constructed on the basis of the scores obtained by 30 students adove

the average in intelligence and 30 students below the average. The

slope of the superior group was found to be more accentuated thus
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showing that the superior group gained more though the initial dif-
ference was small,

Another study, by De Weerdt (13), was carried out with school
children in the fifth grade. Reading (Chapman-Cook Speed Test) shows
the greatest correlation with intelligence. The gain score correla=
tion reported is ,56, the highest one recorded so far. For the sub-
stitution and addition tests, the correlation of the gain score is
slizhtly higher than the one obtained with the final scores. All the
correlations for the gain scores were found to be positive except for
the cancellation test, Taking the ratio of improvability of the ten
highest scoring pupils and ten lowest scoring pupils, De Weerdt found
that 1t is definitely higher for the more intelligent group, except
the ratio for cancellation, Criticizing the inadequacies of these
correlations, this is what he writes:

A very few individuals within a group who achieve large incre-
ments in comparison with their original low initial scores
or those initially high who achieve small increments because
of being near their physiological 1imit exert a dispropor-
tionate influence upon the results in the use of the correla~
tion formula, With the additional factor of favorable and
unfavorable attitudes toward certain tests which are like
tasks previously met, the correlation formula as means of
stating relationship incorporates more than the simple rela-
tionship between the actual content of the tests involved...
It 18 evident then that the generzl test of intelligence

does indicate capacity for improvement but the general test
does not indicate how much improvement we may expect in a
specific function. This at once sug-ests the practicability
of measuring the capacity for improvement directly in the

specific function rather than attacking it by inference
through a general test (13, p. 557).

One of the last studies in our summary table is the one carried

out by Woodrow with fifth, sixth and seventh graders. He, more than
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any other psychologist, studied extensively the problem of learning
and its relation to intelligence with the aid of factor analysis.
He no doudt gave good evidence that to identify intelligence with ability
to learn as measured by our actual tests was Quite erroneous. However
to the writer's point of view, he does not seem to have gone far enough
in the development of his prodlem to insure complete and satisfactory
treatment, It would be sufficient to comment hers on Woodrow's find-
ings with the grade school children., In this study as in many others,
he found that there is a "lack of significant relation between change

in ecore and I.Q. in grades beyond the fifth*" (40, p. 153).

The writer computed the averages of the correlations in the three
grades tested in this research and found the following:

Correlations between gain scores and intelligence

Fifth Grade 402
Sixth Grade «190
Seventh Grade .100

Apparently from the above results we can infer that the older tre
child gets, the less he uses his intelligence in class achievement.
It can be assumed that by the time a child gets to the sixth and seventh
graies he gets new distractions that do not exist in the lower grades,
Girls might becnme interested in the way they look and boys would
probably want to become football stars or train engineers, and this
may cause such a big drop from .402 to .100. - Woodrow does not elabor-
ate on this difference but mentions it in passing in the followving

paragraph:

*Italics are the present writer's
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It should of course be kept in mind that the apparent deter-
mining conditions of gains in school, that is, school atten-

dance for a stated time in a given school class, although a

more natural or life-like condition than practice conducted
in & laboratory is in reality, a complex of variables which
are not kept constant for all pupils. Some variables which
readily come to mind are irregularities in attendance at
school, interest and liking for the subject, health, study
habits, level of aspiration, various home influences and a
complex of conditions not too well understood, determining
what is rather vaguely called motivation (40, p. 15€).

Although the next experiment which will be reviewed did not deal
in gain scores, it would be interesting to mention it here on account
of the contribution it can make to our problem. Burtt, Chassell and
Hatch (11), three psychology instructors at Ohio State University, ar-
ranged to teach elementary psychology to classes selected on the basis
of intelligence. Each instructor taught a class of high, medium or low
intelligence and one or two control classes of heterogeneous intelligence.
Correlations were calculated between intelligence and grades affer the
first semester and second semester as well, However, during the second
semester a new variable was introduced for the hizch and medium intel-
ligence classes, They were all M*pushed®, that is, they were given longer
agsignments than usual, It was found that the most intelligent finished
the course sooner., The low-intelligence class maintained normal rate
of progress. The theory implied by the authors in their investigation
is that i1f each student is stimulated to do his best the correlation
between intelligence and academic marks could be raised.

Table II shows the results of the change in speed of instruction.
As we can see the high intelligence group and medium one raised their
correlation with intelligence from .32 to .73 and from .15 to .75

respectively while the controls did not show much change. The group



-12-
of low intelligence on the other hand had their correlation drop from
.67 to .22, The authors give various reasons for this fall, one being
that during the first semester, the students were forced to work up to

maximum intellectual capacity.
Commenting on these results, this is what tke authors have to say:

The obvious conclusion is that from the pedagogical point of
view nothing i8 gained by grouping students of superior intel-
ligence for instructions under the conditions of this experiment
unless they are forced to cover the material of the course at

a more repid pace than average, FNot only are they obviously
able in the latter case to cover ground more rapidly dut the
individual student comes near working at his maximum intellectual
efficiency (11, p. 161).



TABLE II

CHANGES OCCURRING IN CORRELATIONS BETWEEN GRADES AND INTELLIGENCE
WEEN RATE OF FROGRESS OF COURSE IS CHANGED

(From Burtt, Chassell and Hatch) (11)

Groups First Semester Second Semester
Selected high intelligence .32 73
Control for high group U6 A5
Selected medium intelligence .15 .75
Control for medium group .38 o15
Selected low intelligence .67 22
Control for low group L6l .58







STATEMENT OF THE PRCBLIM

Now what does this array of research tell us? One thing that is
quite clear is that we do not have uniformity with these studies. Some
achievements correlate high or low with intelligence initially and simi-
larly at the final test. In some cases the correlation goes up and in
others it goes down. Fuarthermore correlations with the gain scores re-
main relatively high when the correlation with achievement improves in
the final test. In other instances, it is nil, although both the corre-
lations with achievement remain unchanged but high, All these differences
naturally need explanation. Although we have found in most studies that
intelligence is not the ability to learn, it would not be wise to con-
sider the matter settled since in certain instances we have obtained
opposite evidence. The question arises, therefore, whether the same
results would be obtained if different kinds of tests were used, for
example, reasoning in psychology.

To answer these numerous qQuestions, the present study has been set
up by giving separate tests of different aspects of the same course in
order to see to what extent this differentiation affects the correla~-

tions with intelligence,

-1l



SOURCES OF DATA USED IN THIS RESEARCH

The data of the present students were obtained in part from an
investigation carried out by Smith and Johnson (unpublished monograph) *
of the Department of Psychology at Michigan State College. The purpose
of their study was primarily to eva.luat; the effect of democratic teach-
ing precedure on students! attitudes and achievements. |

One hundred and sixty-two students, mostly sophomores, were glven
an achievement test during the first two periods of the term. Then they
were divided and matched according to the experimental design required
by such a research, At the end of the course, the students were again
tested with an equivalent test of psychology. There were therefore
pre-test and post-test scores in elementary psychology available for
the purpose of this research. The 162 students were divided inte four
classes, and each instructor ﬁaught two classes using the democratic
procedure in one and the lecture method for the other. Since these dif-
ferent methods of teaching produced only small effects upon the scores,
the gains being approximately equal for the four groups, the data
available can therefore be used as coming from a single universe or
population,

As pointed out earlier in this paper, research has indicated that
g8in in scores ususlly does not correlate significantly with intelligence.
The novelty of the present study is that different kinds of achievement

tests were used. In this way, correlations between intelligence and

* W11l be mudbliched in Psych. Yono. 1983,



~16-
'various kinds of achievements were obtained. It was pointed out in the
introduction that there was no attempt in the studies made to explain
differences obtained with different types of tests, nor why some gains

correlated higher with intelligence than others.
Description of the Tests

Out of a large pool of test items devised by Smith and Johnson,
all multiple-choice items with five alternatives, three different tests
were constructed. Each was made up of sixty items covering respectively:
1) Vocabulary, 2) Factual knowledge, 3) Reasoning in psychological mat-
ters. These three tests were divided in two forms of approximately
equal difficulty. Item analysis was carried out on the basis of scgros
obtained previously from a similar population of students. Thus one
form was used as the pre-test, and the equivalent form was used as the
post-test,

Vocabulary, The following is an example of the vocabulary itemst

SET 1) preparation 2) reaction 3) pathways 4) choice 5) fixation.

From Table III, we can see that this test when initially given had a
reliability of .46, which jumped to .76 on the final test. The odd-
even method was used, corrected for length by the Spearman-Brown formula,
Comparing the two reliabilities for the two forms, we can see that the
post-tests show significantly greater reliabilities than the pre-tests.
This naturally should be expected on account of the fact that many
responges in the pre-test must have been chance responses, since stu-
dents had to rely upon inspiration based on their scanty contact with

psychology in the past.



Iggts. The Questions on factual knowledge depended largely on
memory of specific facts which appeared in the textbooks. As an exam-
ple, we can Quote one Question:

Raising body temperature by electric current 1s a specific
treatment for (1) Psychosomatic illness (2) Psychoneurosis
(3) Brain syphilis (4) Manic-depressive (5) Paranoid schizo-
phrenia,
As shown by Table III, the reliability of the pre-test was .51 while
it became .68 for the post-test.
Reasoning, The third type of sub-test was made up of items which
required applications of learned principles to new prodlems. Naturally
a certain amount of vocabulary and factual knowledge are assumed to be
necessary to answer these qQuestions., An example of the reasoning item
is as follows:
Under which of these conditions will the sex drive in rats bde
stronger than hunger or thirst? (1) Give plenty of food and
water (2) Place animal in obstruction box when young (3) De-
prive animal of food, water and sex for two days (4) Deprive
animal of food and water for one day (5) Keep male and female
together constantly.

This particular test showed the greatest increase in reliability from

the pre-test to the post-test, being .33 and .70 respectively.

The American Council of Education Psychological Examination. The

initial and final test scores were correlated with the total scores on
the A.C.E. and with the linguistic part of the A.C.E. One hundred stu-
dents! intelligence scores (83 sorhomores, 11 freshmen, 5 juniors and

2 seniors) were used in this study out of the 162 of the original study.
This was the number of A.C.E. raw scores that were obtained from the

Examiner's Office of Michigan State College. Since the data of these



TABLE III

COEFFICIENTS OF RELIABILITY OF INITIAL
AYD FINAL TESTS N = 162

(from Smith & Johnson)

Sub-Tests Pre-Test Post~-Test
T r
Vocabulary U6 .76
Tacts .51 .68
Reasoning 33 .70

-18-
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tests are printed in booklet forms showing decile rankings, the writer
had to refer to the original records in order to obtain original scores
suitadble for correlational purposes,

Although the A.C.E, examinations were taken by the students a year
or so befor? the actual experiment for the majority of them, the use of
the same scores is justified on account of the well-known reliabilities,
.95 for the linguistic score and .97 for the total score.

The reliabilities do not seem to change much after some time.
Livesay (22, p. 67), after giving the same tests to seniors who had taken
it four years earlier, found that the reliability was still as high as
.88 for the total test.

Regarding the validity of the A,C.E., scores, Berdie and others
(8), have found that the range of correlations with grade~point average
is from .25 to .66. Furthermore Garrett reports that the A.C.E. corre-
lated more closely with college average than did the scores of other
intelligence tests (17, p. 129). Reverting to Berdie's survey covering
thirteen colleges, universities and teachers! colleges, Michigan State
College being one of them, it was computed by the writer that the average
score obtained for the linguistic part of the A.C.E. was .57.24. The
average obtalned for the present sample of one hundred M,S.C. students
was rather close, 66.79.

In this study the total scores on the A.C.E. were correlated with
the pre-tests and post-tests, and then the correlations were computed

with the linguistic scores only. It was found, however, that the latter
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could be used independently. Berdie and others point out in this con-
nection:

In a surprising number of cases the L scores yield almost as
high or higher correlation than the total score. .Even in
biological sciences, wherein a superficial analyeis would sug-
gest a nice balance of Quantitative and linguistic abilities
the total scores predict 1little if any better than the lingu-
istic scores (8, p. 811).



RESULTS

Statistical Techniques. There were for this study twelve sets

of data, Four sets comprised the pre-tests, which included the total
gcores, Four other sets were made up of the post-tests. The last four
sets were calculated by subtracting the former from the latter in order
to obtain the gain scores for each éub—test and total. The pre-tests
and post-tests were all intercorrelated and correlated with the A,C.E,
linguistic scores as well as with the total scores. Gain scores were
correlated only with the linguistic scores. There were in all twenty-
eight correlations. To avoid any possibility of errors, every one was
run twice,

Gains in general, Before turning to an analysis of the data rela-
tive to the maiﬁ problem of this research, it would be appropriate to
examine some general aspects of the results. Table IV gives the mean
and standard deviation of each test, as well as the critical ratios be-
tween the initial and final tests. We can see that the vocabulary shows
the greatest amount of improvement while reasoning shous'the least,
although quite significant. It can be inferred from these results that
the extent of improvement as indicated by the critical ratios reflect
the technical degree of the subject matter. The course in psychology
has the greater effect on the mastery of technical words than on the
application of the concepts subsumed in their definitions. However,
one criticiem that could be levelled at the inference drawn above is

- m.-



TABLE IV

MEANS, STANDARD DEVIATICNS, DIFFERENCES BETWEEN MEANS AND
CRITICAL RATIOS OF PRE-TESTS AND POST-TESTS

N = 100
Sub-Tests Mean of 8.0, Mean of S.D. D. C.R.
Pro-Test Post-Test
Vocabulary 13.31 3.11 22.72 3.90 9.41 18.72
Facts 11.02 3.25 19.37 3.96 8.35 16.29
Reasoning 15.66 2.97 20.83 3.43 5,27 1.7
Total 39.89 6.83 62.92 8.20 28.03 20.10

-22-
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that the eritical ratios may not have any comparative value since the
pre-tests are not all of equal difficulty. But still it is safe to
agsume that facts could be learned and greater improvement can be made
than could possibly be done with reasoning tests. Learning how to rea-
son is very problematic, while there is no doudbt about learning facts.

The distributions of initial and final scores are represented in
Figs. 1, 2 and 3, and for the total, Fig., 4. It can easily be seen that
there is a greater overlapping in the reasoning tests than in the other
sub-tests.

Correlation between initial and fina) scores. Correlations com-

puted between the initial and final test scores are shown in Table V.
The coefficient of correlation between the pre~-test and post-test in
reasoning is the highest, .40. Learning, therefore, had the least effect
in disturbing the rankings of students in this sort of achievement. If
.40 18 corrected for attenuation, it is found that the estimated cor-
relation is .83, which is obviously very high., Facts hold second place
with a correlation of .33, and lastly, vocabulary with a correlation

of .14, this being insignificant at the 5% level. We can interpret

this dispari@y. as already pointed out, to the fact that the study of
psychology has the greater effect upon the knowledge of psychological
terms, which does not necessarily imply a thorough understanding of the
concepts, In the framework of the actual study, the learning of vocabu-
lary and facts depended more upon motivation or non-intellectual factors
than upon intelligence. Reasoning depends more on intelligence both

initially and finally.
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TABLE V

COEFFICIENTS OF CORRELATION BETWEEN TEE INITIAL
AND FINAL SUB-TESTS

Sub-Test r Corrected for Attenuation
VYocabulary 14 .23
Facts .33 .56
Reasoning ) .83

-28-
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Comparing the data given for the three sub-tests in Table III and
V discloses an interesting relationship. The tests with the highest
test-retest gain have the lowest test-retest correlation. The test
of vocabulary shows the largest gain and the lowest correlation. Rea~
soning shows the smallest gain and the largest retest correlation. Go-
ing farther in the same direction, one might add that the retest studies
of the A.C.E. show an even smaller gain and higher correlation. In these
respects psychological reasoning lies somewhere between an intelligence
test and conventional achievement test. This is consistent with the above
statement of the greater involvement of non-intellectual factors in the
learning of vocabulary and facts than in learning to reason.

All the above correlations were corrected for attenuation, using
the reliabilities given by the original study with 162 students, vhile
all our computations were based on the data obtained from one hundred
students, The use of the original reliabilities is jJjustified, since
the intercorrelations, means and standard deviations found by Smith
and Johnson for 162 students are very close to the ones found by the

writer for one hundred of these 162.

Intercorrelation between the sub-tests. Although the intercorrela~

tions were computed in the original study with 162 students, these were
again computed with our sample of one hundred students. Results are
shown in Table VI. Just as the odd-even reliabilities of the post-tests
were found to be higher (see section source of data) as per Table III,

a similar tendency was found for the intercorrelations of the post-tests



TABLE VI

INTERCORRELATIONS OF INITIAL TESTS N = 100

(Figures below the diagonals are
corrected for attenuation)

a) Initial Tests Vocabulary Facts Reasoning
Facts .65 -_ -39
Reasoning A7 .95 -

INTERCORRELATIONS OF THE FIVAL TESTS

b) Final Tests Vocabulary Facts Reasoning
Vocabulary -— .50 .38
Tacts .70 -— .59
Reasoning .52 .85 -—
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for the same reasons as pointed above, the chance factors being reduced
in the final tests. However, in correcting these intercorrelations for
attenuation, the figures obtalned are much closer, The intercorrelations
are in part a function of the reliabilities of the two correlated tests.
Of all these intercorrelations, the lowest, initially and finally,
are those between Reasoning and Vocabulary, a further indication that

they require different factors.

Correlations with the A.C.E. Psychological Examination., Table VII
shows the correlations of the sub-tests with the total as well as with
the linguistic scores of the A,C.E, Out of the six correlations, we can
see that we obtaln in three cases slightly higher correlations with the
linguistic A.C.E. scores,in two cases exactly the same correlation. The
final factual test was the only one which showed & slight increase in
using the total score (from .08 to .1l1), probadbly due to the fact that
there may be more qQuantitative elements in it than in vocabulary and
reasoning which are more verbal in content. In view of the comments
made by Berdie and others (8), and the actual findings in this study,
it was decided that the linguistic scores would be used for the rest
of the computations,

From the results obtained as shown in Table VII, the vocabulary
test seems to be least related to intelligence which is in contrédiction
to the well-known fact that vocabulary knowledge correlates highest with
intelligence. As Terman points out, "We have found bthat the vocabulary

test to be the most valuable single test in the scale" (6, p. 302),



TABLE VII

CORRELATIONS BETWEEN THE THREE SUB-TESTS AND THE A.C.E.
TOTAL AND LINGUISTIC SCORES

=
——

a) Initial Test r wvith L Corrected r with Corrected

scores for attenu- total for attenu-
ation scores ation
Vocabulary .16 .2l .10 .15
Facts .19 «27 .19 27
Reasgoning .22 +39 22 39

b) Final Test

Vocabulary .10 .12 .05 .06
Facts .08 .10 .11 .13
Reasoning 27 32 .21 .25
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also "Our statistics show that in a large majority of cases, the vo-
cabulary test alone will give an intelligence Quotient within 10% of
that secured by the entire scale® (6, p. 230).

One explanation for the low correlations of .16 and .10 between
vocabulary and the linguistic A.C.E., scores may be the fact that the
vocabulary tested here was of & special type which depended more upon
the different interests of the students, etc. than upon their intel-
ligence.

Another finding which may be significant and which might possibly
throw some 1light to the whole problem studied is the fact that the corre~
lations between the A.C.E. and both the Vocabulary and Facts sub-tests
decreased in the final tests (Vocabulary from .16 to .10, Facts from
.19 to .08), while the correlation of the Reasoning test on the other
hand increased in the final examination (from .22 to .27). This sort
of finding was already reported in the previous research mentioned in
the introduction. A reason must be sought for these correlations, some
of which are raised on the final test, while others are lowered.

In the case of vocabular& and facts, although mostly based upon
the students! interest, there is still some dependence on intelligence.
However, this is reduced in the final test on account of the learning
period. Same results were found by Carlson, Fisher and Young (12).

Furthermore Woodrow obtained the same trend with different types
of learning tasks, such as Horizontal Adding, Analogies, Letter-digit
etc., under laboratory conditions. His conclusion was:

", ..the effect of practice may be to lessen the correlation
between the test practiced and such intelligence tests as
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those included in the Otis battery, and indeed that a

8light lowering of the correlation of the practiced test

with intelligence, reliability kept constant, is a rather

usual result (36, p. 572).

However, he states that this holds true and applies to correla~
tions of two equally reliable measures. Our vocabulary and facts sub-
tests do not actually fulfill these conditions since reliabilities in
our study differ from initial to final tests (Vocabulary from .46 to
.76, facts from .32 to .50), and yet they are still in accordance with
the conclusion drawn by Woodrow. V¥hen corrected Hr attenuation the
difference in correlation is more pronounced, (Vocabulary from .24 to
.12, Facts from .27 to .10). ‘

In the case of Reasoning, as already pointed above, the change
follows the opposite trend, that is the correlation with the A.Q.E.
is higher in the post-test than in the pre-test, The final reasoning
test involved a greater degree of intellectual factors than in either
of the first two tests. In other words, in the case of vocabulary and
facts, a student of a certain intelligence may easily be overtaken in
his final score by a less intelligent but more motivated student, while
in the case of the reasoning test, it 1s likely that the student may
have either kept his ranking as before or more likely he ma& have improved
his score on account of the use of both his intelligence and the little
or great amount of material he acquired during the term. Actually the
reasoning tests tap more of the intellectual factor than memory which

is related to a closer degree with vocabulary and facts.
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Taking the correlation of the whole initial and final tests with
the A.C.E, Linguistic scores, we find that the r for the pre-test with
intelligence is .26, which is significant at the 1% level while the r
for the post-test is .17, which falls a little short of the 5% level of
confidence,

The magnitude of the differences, it is true, is not large. The
usual test of significance of differences in correlations does not apply
here since the purpose of the latter is to find out whether two samplings
belong to the same population, the test remaining constant, As already
calculated there 1s a significant difference in the means, but whether
the difference between a correlation of .19 and one of .08 is significant
is hard to say. We can only state that there seems to be a tendency of
the correlations to drop in certaln cases. Woodrow writes in connec-
tion with similar findings:

It 18 true that the decrease in correlation was often small,
It would be remembered in this connection, however that we
are dealing here with a change in correlation in the case
of a fixed group of subjects. The ordinary criterion of the
significance of a difference between two coefficient of cor-
relations does not, therefore, apply in the present instance
(42, ». 571).

Another qQuotation referring to this deficiency is the one taken
from Lindquist's book of Statistics for Educational Research:

The Mathematical statisticlians have not yet devised a test of
significance of a difference between r coefficient for thie
situation. This is particularly unfortunate since it is Just

in this situation (evaluation of test material) that a test
of significance is mostly needed (4, p. 218).

Correlation of the Gain scores with the A,C.E, JFrom Table VIII,

we can see that the coefficients of correlation between the gain scores



TABLE VIII

CORRELATIONS BETWEEN INTELLIGENCE AND GAIN SCORES
IN PSYCHOLOGY

Type of Test M.S.C. Study Carlson with Dysinger with
with A.C.E, Otis Army Alpha

Vocabulary -.026

Reasoning .080

Total -.024 -.039 -.064
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and the intelligence test are negative for both vocabulary and facts but
not significant (-.024 and -.063). The correlation obtained for rea~
soning was found to be positive (.08) but still far from being significant,
Like many other findings described in the introduction, our results
also show that to describe intelligence as the ability to learn is of
very dubious value, When compared to Carlson's correlation of -.039
and Dysinger's of -.064, both obtained with Elementary Psychology items,
we can see that the results are not different except possidly for rea-
soning,

One of the statistical difficulties to be taken in consideration
i1s the fact that the gross improvement scores are not necessarily accurate
measures of absolute progress since it is more difficult for the begin-
ning student with a high score to improve than it is for the student
beginning with a low score. An improvement of five points in the upper
quarter is not equal to an improvement of five points in the lower Quar-
ter. The first student has less room to improve. Studies reviewed in
ﬁonnection with gain scores seem to ignore this fact and it is only
Dysinger (15) who considers it. To obviate such discrepancies in attain-
ment, this experimenter suggested the use of an improvement ratio as a
measure of relative improvement of each student. This is the ratio be-
tween the gross improvement and the maximum possible improvement, As
an example, the student who obtains a score of 20 out of 30 possidle
answers in the pre~-test and a score of 25 in the post-test will have
an improvement ratio of 5:10 or 50. However, Dysinger found that both

methods of computation of the coefficient of correlation led to the same
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conclusion, Gross improvement or improvement ratio did not correlate
significantly with intelligence.

Reasoning does not follow the same trend as the other sub-tests
since we obtain a slizht positive correlation differing from vocabulary
by .10 and from facts by .14, ‘hether these differences have any sig-
nificance cannot be computed. Lacking a good measure of the significance
of the difference between correlated r's, we can only conclude that the

difference is small and probably not significant.



DISCUSSION

If the statement is made that intelligence is not the ability to
learn, then 8ll correlations between #ain scores and intelligence must
be negligible. But, as already pointed out, the correlations are rnosi-
tive in certain cases, Since this difference in findings needs explana-
tion, this paper will endeavour to posit certain hycotheses to account for
it.

In the first place, the reason why intelligence is icentified with
ability to learn is the fact that achlievement correlztes with intelli-
gence, and it is therefore very easy to fall into the error of assuring
that learning can be identified with intellisence. V¥oodrow's (41) mothe-
ratical formulztion shows thst althoucsh intelligence msy correlaste with
initial and final tests, it need not correlste with the gain scores,

Whatever intellectual factors contritute to the final score also
contribute to the initial score and are subtracted out to obtzin the gain
score, The only wzy any factor can correlzte vith gzin score is by con-
tributing sometiing additi~nal tetween the initial and final ecore. The
results of the present study show the possidle but net significant contri-
bution of reasconing in this way. Reasoning mey make a lzrger contribution
to the final tests than to the initial,

Non-intellectusl factors operating between the initial test and the
final test should also be consicered. Vhen & stucent taltes an achrievement
test, 1t is presumed that during th=zt hcur or two hours, he will moke

-39~
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maximal use of his intelligence, motiv-tion, persistence, xx., and vhat
not. The gain score, however, is a function of a rather extenced perind
of time and thus many uncontrollable variables enter into play waich are
non-existent at the time of the single hecur test., Therefore the corre-
lation between gain scores and intelligzence does not exactly indiczte
the full relation between the sbility to learn and intellicence. Among
the non-intellectusl factors that may be important, orne should mention
Mey's (23) study concerning the relztion of time of study with scholar-
ship, He found that the correlation wzs .32 and that if thie factor could
be kept cnnstant tre partial correlation between intelligence scores and
honorpoints would be .805.

According to Ryans, learning seems tc be conditioned by (a) the
stimulus situation and (b) individual aptituce, pe-cistence and motiva~
tion (29, p. 67). Except for persistence, whick has received a scant
treatment, all tre other concepts are rather well understood in the field
of psychology. Accoriing to Ryans, persistence Las approzimately the
same meaning as endurznce or continued energy release. T:is is what he
says In connection with the interactinn between intelligence and persis—
tences

The two capacities interact and function together in deter-
mining response to stimulation., Aptitude, in tre sense that
it has been used Lere and in the sense thzt it is usually ep-
plied, defines the limits of learning in any particular sphere
of activity. It cetermines wkhat an indivicdual can do or is
capable of doing. Persistence on the otker hLand, refers to
tre capacity of an individual for continuous response and it

determines rouckly tlie extent to which he will exert himself
in acquiring a response (29, p. 72).
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Giving a plain example, a swimmer to become a crampion should have
totl sptitude and persistence. A stulent of average intelligence may
excell a brighter student because of his greater capacity for hard work.
It may be pnecible tkat a stufent may persist In one field while exerting
no effort in another and this depends on his motivation or tre incentive
available,

In an attempt to predict echolarskhip tetter than it hss been done so
far throughk intelligence testins, Ryans (31) stucied a number of tect
sitvations which micht be indicators of persistence. After giving 13
of these tests to 4O of his stucents and subiecting tre data o multi-
ple-factor analysis, he was able to obtain evicence of a generel factor
of persistence wrich contrituted to many of the measures he emrloyed.

e furthermore found anotlher factcr which seemed to be heavily weighted
witk intelligence wrhich was entirely unrelzted to persistence. His aim
vas to develnp an instrument which would at lezst estim-te the desree of
persistence possesced by an individual. Boilirg down kis tests to four,
Anzgorzns, stucy time, endurance and study loz, he ottained a commosite
vwhich correlated with scholarship .40 while its correlation was nil with
intelligence. With an r of .48 between intellirence and honor-point
ratio, he obtained a multiple r between school success and versistence
and intellicence combined of .66. In annther study, he wzs atle ton ob-
tain a multinle r of .73 anc .79 (33).

Eowell previous to Ryans has the same purpose in mind., He figured
out that since there was a low correlation between persistence and intel-

ligence and relatively high correlations betveen each of tlhece measures
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wlth grades, this sugrested to him the possitility that a combinztion
of persistence anc intelligzecnce scores might afford an imprnved prediction
of greces. He confirmed his tlreory when testing 24 stulerts who were
failures in college although raving hick 1.8, Their averscse on the per-
gistence tests was lower than the average. Lixe Ryens, the multinle
coefficient of correlation he found wes .€L. A more recert study by
Jorn French (1€) of tre EFiucatinnal Testing Service reports a muliinle
correlation of .65 for the prediction of grades by crmbinirge intellizence
and persistence tests. Vith tre results obtaired in this research and
trhe ones described early in tre paper and the ctucdies revieed concern-
ins trhe Importance of other factors in ackievement, ve can now present
a few hypotlesess

(1) Those gain scores that have shown a certain depree of corre-
lation with intelligence cover tiose subjects tlL:t are more
connected with intellectuzl fzctors. For instance, intelli-
gence probably contribtutes more to reasonines tests then to
otrers,

(2) Trose gzin scores which have been rrund not related to intel-
ligence w~uld prooatly be related to snome other factnr. Since
we have learned that acquisition is a functisn of many other
factors besices intellect, we cruld assume tlat if these gain
scores were correlsted with m~tivation, persicsterce etec.,
we micl't oabtain significant cerrelations. It muegt be added
trhere that tke tests mipght have varying degrees of each fac-
tor involved. This probadbly explains the ranre of correla-

tions obtained in stucies reviewed,
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(3) A further broed generalizaticn thet cnuld te made Trom tlese
results is tkat vhenever the pnet-test correlated Licher with
intelligence than the pre~-test, the gzin scores wnuld corre-
late positively witk intellizence, If on the other hand the
correlation of intelligence with the post-test is lower, tile

factor of persistence or motivation orerates in this drop.



FUTCARY AITD COITTLUSINS

Reenuse of the inci~nificent rerults we h-ve obt-ined in
correl-tine rrin ccoree with intellisrnce, we arn c=y with certnin
recervatinne thot intellirence ic not entirely the »bilitr to le~rn.
While the vre=tect aAn? oost-test micht correlote mocitively with
intellirence, the s-in ccorer in most inctznces rshow 1little relstinn
with ecenersl intellicence.

However, the follnwin~ et-temente could be mrde recultine from
the zcturl recersrch:

l. Scores ~r? rmcin ecores in recennin- corrrclete hi~her with
intellirence thren sanorec enf ccin renres in voesbulery ~nd f-=cte.
The 1-tter mirht correlrte hicher with motiv-tion, merrictence, etc.

2¢ The nce of sub-tr~te yiclds rore inform-tisn ehnut rorrelstinne

0T intellirence witih le-rnins thinn » eirsle teet nf over-11 ~chievenrnt.
. The finfin-e hrve imnlic~tisne in the field of voe-tionrl £nd
educrtimel ~uifrnee. Taer ci~~ect 2 linit=tion on the ure of
intellisence tecte ~nd the i-rort-rce of non-intellentus) f-ctore

in the mreciction of imrrovement in ceolleres VWork on —ercictence cnd
motiv-tinn, vhich zre Inct-ncec nf non-intdllecturl fectnre, dy Zowellr,
Pven #rd French h-c »romiecin- nneeibilities in thie Ffirectinn. Predictinn
and recomrmencstinrne rofe an the borie of rr intellicence tect score
chould te linited to the Aecree to vhich the lerrnine of o teek

involves intellectis]l mower.
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