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The theory has been put forward
by Peel (1956) that the first stages
of school learning take place by the
process of instrumental conditioning.
The types of task envisaged by Peel
as falling within this framework in-
clude such things as simple addition
and reading, in which the learning
process can be regarded as entailing
the formation of stimulus-response
connections. For example, the child
has to learn that the stimulus of the
letters C-A-T should elicit the vocal
response "cat." The purpose of this
paper is partly to suggest that this
theory explains certain established
findings in educational psychology
and partly to report a test of one de-
duction from the theory.

It is evident that if the theory is
correct, children who form condi-
tioned responses readily will, other
things being equal, be better at arith-
metic and reading than those who
condition slowly. One way of testing
and extending this theory is through
the application of the theory of per-
sonality advanced by H. J. Eysenck
(e.g., 1957). Briefly, this theory has
established by factorial methods three
independent dimensions of person-
ality, namely, neuroticism, introver-
sion-extraversion, and psychoticism,
all of which are independent of intel-
ligence. It has been postulated by
Eysenck that the dimension of intro-
version-extraversion corresponds to
Hull's construct of reactive inhibition,
in that it is assumed that extraverts
generate reactive inhibition quickly
and dissipate it slowly (Eysenck,
1957). It follows from Hull's theory

that reactive inhibition acts against
the building up of reaction potential
and that extraverts should form con-
ditioned responses slowly, and this de-
duction has been directly confirmed
by Franks (1957). The application
of Eysenck's theory to the question
of educational attainment is simply
this: if the theory that acquiring edu-
cational skills is a matter of condi-
tioning is correct, then those who
learn these skills readily should tend
to be introverted and to generate re-
active inhibition slowly. There are al-
ready available some data to support
the first of these deductions. To par-
ticularize :

1. A positive association between
introversion and educational attain-
ment at the university student level
has been reported in England by
Furneaux (1956), Broadbent (1958),
and Lynn (1959). Although American
studies do not use this theoretical
framework, it seems likely that such
findings as that of Duff and Siegel
(1960) that overachievers tend to be
unsociable reflect the same associa-
tion.

2. Introverts tend to have good vo-
cabularies, both in relation to their
intelligence (Himmelweit, 1945) and
absolutely (Lynn & Gordon, in press).

3. There are no well-developed in-
struments for measuring introversion-
extraversion in children and conse-
quently less is known of the relation
of this personality dimension to at-
tainment in this area. However, it is
reasonably well-established that de-
linquents, who display extraverted be-
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havior patterns, tend to be education-
ally retarded (e.g., McCarthy, 1954).

4. Introverts tend to have lepto-
morphic body build (i.e., to be thin in
relation to their height) and lepto-
morphic children tend to be good
readers (Eysenck, 1959a).

5. Women tend to be more intro-
verted than men (Eysenck, 1959b).
Girls tend to do better than boys in
the national examination which is
taken in England by children at the
age of 11 (Yates & Pidgeon, 1957),
and in America Terman and Tyler
(1954) conclude that "school marks
almost universally indicate superior
achievement for girls." Better
achievement in relation to intelligence
by women is reported at the university
level in America by Duff and Siegel
(1960).

6. Brain injury tends to make
people more extraverted (Eysenck,
1957), and brain injured children tend
to have poor educational attainments
in relation to their intelligence
(Stephen, 1958).

It is perhaps reasonable to conclude
that a consideration of these studies
suggests that Eysenck's system pulls
together a number of discrete findings
and that its possibilities in educa-
tional psychology deserve further
scrutiny. It is not suggested that the
studies referred to above do more than
give tenuous support to the applica-
tion of Eysenck's theory in this field.
It appears that one of the chief weak-
nesses of the application as it now
stands is that the associations outlined
are between variables which are some-
what far removed from the individual
differences in conditioning and the
generation of reactive inhibition that
are assumed to underlie them. Hence
although the observed correlations
can be derived from the theory, it
nevertheless remains true that other
plausible explanations for the obser-

vations could be put forward. It is
evident that the theory needs more
rigorous testing of its fundamental
postulates. Accordingly, one of the
key assumptions has been subjected
to experimental test, namely, that in-
dividual differences in the generation
of reactive inhibition are responsible
for differences in educational attain-
ment. If this is so, the two should cor-
relate. A test of this prediction is re-
ported below.

INVESTIGATION

Subjects. The subjects (Ss) were 82 chil-
dren with an age range of 8-11, comprising
the entire population in this age range of
two small schools. There were 36 boys and
46 girls.

Procedure. The following tests were given
to the children:

1. Reading: Schonell's Graded Reading
Vocabulary Test. To control the effect of
age, a reading score was obtained by sub-
tracting the chronological age from the
reading age.

2. Generation of reactive inhibition: (a)
A reminiscence test involving inverted num-
ber printing. This is an individual test in
which S is instructed to print numbers 0-9
upside down as fast as he can over 12 trials;
he is then given a 2-minute rest before a
final trial. There is of course a gain m speed
after the rest interval, this gain being the
phenomenon of reminiscence, and a reminis-
cence score for each S was obtained by sub-
tracting the time on the postrest trial from
the mean of the four last prerest trials. It
is assumed that this score reflects the amount
of reactive inhibition generated, the argu-
ment being that reactive inhibition is gen-
erated during the task and that the amount
of gain following rest reflects the amount of
reactive inhibition that has dissipated. For
detailed discussion of reminiscence and the
part played by reactive inhibition in tasks
of this type, the reader is referred to the
original experimental reports (Kimble, 1949).

(b) A vigilance task: this is essentially a
task of maintaining attention and it is as-
sumed that attention fails after an interval
of time as a result of reactive inhibition ac-
cumulating. The task used in this investiga-
tion consisted of listening to a continuous
stream of letters delivered from a tape re-
corder at the rate of three every 2 seconds;
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TABLE 1
PRODUCT-MOMENT CORRELATIONS BETWEEN

TESTS OF REACTIVE INHIBITION AND
READING AND INTELLIGENCE

Reading Score Accuracy Speed

Vigilance +.33* +.08 - .03
Reminiscence - .23* - .12 +.09

* Significant at the .04 level.

the signal to be watched for was the occur-
rence of the same three letters consecutively
and when this occurred the Ss were in-
structed to write down the letter. There were
40 such signals spread over 20 mmutes and
the score used was the number correctly re-
corded from the last 20 (all £s tend to get
the first signals correct). All Ss noticed the
first signal and it is evident therefore that
all Ss understood the instructions and that
failure to notice some signals can be at-
tributed to inattention rather than lack of
intelligence. Evidence that tests of this sort
measure extraversion (and hence individual
differences in the generation of reactive in-
hibition) is presented by Broadbent (1958)
and Eysenck (1959d).

3. Intelligence: The Nufferno test was
given. This test gives separate scores for
speed and accuracy and was given because of
the desirability of avoiding an intelligence
test of the verbal type, which is likely to be
affected by the introversion-extraversion
factor. The method of scoring 6peed re-
stricted the use of the speed measure to 48
Ss.

R E S U L T S AND DISCUSSION

The product-moment correlations
of the variables measured are shown
in Table 1. Although the correlations
are low, the two measures of reactive
inhibition are significantly associated
with reading attainment, and the find-
ings therefore give some measure of
support to the hypothesis that a tend-
ency to generate reactive inhibition
quickly is detrimental to the acquisi-
tion of educational skills. The finding
that speed and accuracy on the intelli-
gence test are not related to the meas-
ures of reactive inhibition is probably
due to the fact that the test used was
too short for appreciable quantities of

reactive inhibition to accumulate. It
has been shown by Eysenck (1959c)
that it is only towards the end of a
lengthy intelligence test that the per-
formance of extraverts begins to de-
teriorate.

Although this application of Ey-
senck's theory to educational psychol-
ogy is strengthened by the present
findings, it is evident that further re-
search is needed to put the theory on
a firm foundation. One of the merits
of the theory is that it generates a
large number of predictions that are
susceptible to experimental test. One
of the most obvious is that there
should be a correlation between con-
ditionability and educational attain-
ment. Another concerns the action of
drugs. It is argued that stimulant
drugs shift those who take them to-
wards the introverted end of the intro-
version-extraversion dimension (Ey-
senck, 1957). This is supported by the
findings that people condition more
readily under the influence of stimu-
lant drugs (Hilgard & Marquis,
1940). It can therefore be predicted
that children under the influence of
stimulants should learn more readily
the educational skills that are as-
sumed to be acquired through condi-
tioning. It is possible that this predic-
tion, if verified and worked out in
detail, would have useful practical re-
sults for the treatment of education-
ally retarded children.

SUMMARY

The theory that learning simple ed-
ucational skills takes place by condi-
tioning, taken together with Eysenck's
personality theory, yields the predic-
tion that those who do well in educa-
tional tasks should be introverted
and generate reactive inhibition
slowly. It is suggested that this theory
brings into order a number of findings
in educational psychology.
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A further prediction was made from
the theory, namely, that good achiev-
ers should show low indices of reactive
inhibition as assessed by reminiscence
and vigilance tasks. An investigation
of the relation of performance on these
tasks to reading attainment in chil-
dren aged 8-11 tended to confirm the
prediction.
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