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Th'; problem. The concept of intelligence has never
been prec1sely defined, yet standardized intelligence tests
f~equently ~re employed in the public school system to pre
d1ct academ1c performance and to place students accordingly.
The underlying assumption seems to be that IQ scores measure
intelligence and that intelligence affects learning, or that
intelligence somehow is the ability to learn. This study
will measure the performance of elementary school students
in a standardized operant discrimination task and assess the
relationship of their IQ scores to such performance measures.

Procedure. Five first-grade students, each with
differing IQ classifications, were given a novel labeling
task. This consisted of a one-to-one instructional period
followed by a session post-test to assess the number of
labels learned during the session. Token reinforcement was
administered for each correct response during the post-tests.
A comparison was made between the number of trials to
mastery of the task and IQ level. The subjects were re
tested after a three-month time lapse to determine how much
of the learning was retained.

Findings. The results indicated that there was a
slight positive relationship between 1Q level and rate of
acquisition. However, a detailed analysis of each child's
performance revealed differing patterns of learni~g which
should not be disregarded. There was no correlat1on between
IQ level and retention.

Conclusions. The relationship between 1Q and learn~ng
is not as straightforward as might be assumed. Thus~ caut10n
should be exercised regarding its sole use as a predlctor of
academic success.

Recommendations. Further research on this iss~e.in
corporating a larger sample of sUb~ects and more senslt~ve
measures of learning is suggested ln an attempt to provlde
more illuminating information.
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Chapter 1

REVIEW OF LITERATURE

"Inte~ligence" is a term that is commonly used to

account for some of the individual differences among members

of our society. Traditionally, intelligence is character

ized as "the capacity to acquire and apply know.l.adqe "

(American Heritage Dictionary, 1969). Some regard such a

capacity as an If endowment II (Brown & Herrnstein, 1975);

others view it as a set of specifiable behavioral skills

(Staats, 1971) ; and others are concerned only with the oper

ational definition thereof, e.g., intelligence is what

intelligence tests measure (Lazerson, 1975). Nevertheless,

history has demonstrated that the view held concerning the

nature of intelligence is extremely important in determining

political and social actions (Kamin, 1974; Staats, 1971).

Underlying these definitions of intelligence is a

heated controversy concerning II its" origin. Researchers can

be divided into two relatively distinct perspectives on this

issue: the geneticists, who maintain that intelligence is

primarily a biologically inherited trait (Brown & Herrnstein,

1975) f and the environmentalists, who view intelligence as

an explanatory construct reflecting what has been learned

(Staats, 1971) ..

The relationship of intelligence, regardless of its

origin in genes or experience, to the 1Q score which
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presumeably is its quantitative meaaure, 1'S- 1'tsel-f.- another
confusing and long debated issu-e. F. or example, the assump-

tion that the IQ test accurately and comprehensively

measures intelligence can be challenged on at least three

grounds. First, it seems unlikely that one could obtain an

adequate measure of intelligence when operating in the ab

sence of a common definition. Second, the content validity

of intelligence tests can be questioned if the test items

are selected according to what information the test con-

structors consider important (Brown & Herrnstein, 1975;

Staats, 1971). Finally, certain methodological problems

involved in the use of standardized testing conditions (such

as only one "right ll answer) cast doubt upon the accuracy

and sensitivity of the instrument (Zacharis, 1975).

In spite of criticism of the intelligence test, it

has received both prestige and widespread use for a variety

of purposes in the last several decades. There is a long

history of use, primarily by the public schools to predict

academic performance in students for the purpose of cur

ricular placement (Kolstoe, 1967). The apparent success of

the predictive value of such testing may be due simply to

the empirical selection of specific items based upon their

correlation with school success (Staats, 1971), However, it

is well understood that there are additional variables that

f d h d1' r -e c t ne s s of such a predictive relationship.con oun t-e .

Some factors bear on the accuracy of the IQ score as a
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measure of some pre.sumed underlying capacity, while others

directly affect school performance as ·t·he d' t dpre lC e outcome.

As an example of the first, Ayllon and Kelly (1972) signi-

ficantly increased performance on a standardized intelli

gence test by the use ofexplicit reinforcement for correct

answers. This has been interpreted as SUbstantiating the

effect of motivation on IQ test performance (O'Connor &

~eiss, 1974) •

Additionally, several variables are known to affect

school perforntance. For example, Cobb (1972) found that

academic achievement was highly correlated with the presence

of observable work skills such as attending to task and com-

pliance with the teachers' directions, behaviors which

themselves are not often thought to necessarily reflect in-

telligence. probably more troublesome in terms of its

implications for academic prediction based upon IQ scores is

the situation which often results when a student with a low

IQ is placed out of the "mainstream" in a group with others

having similar scores. In such a setting, usually called

Special Education, students are characteristically given

less challenging academic tasks, obviously resulting in less

academic accomplishment 1 and the low accomplishment predic

tion becomes fulfilled as the direct consequence of the

special placement.

Because of these and other complicating variables,

the validity of this suggested relationship needs to be
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investigated in a more straightforward manner than by

simply correlating 1Q with school performance. Simpler

measures of learning are called for. For example, the

paradigm used to investigate the acquisition and the reten

tion of a discriminated operant is a well-understood basic

research method providing such a simple measure, and one

which also bears an obvious relationship to traditional

academic performance (Skinner, 1953, 1968).

This study measures the performance of elementary

school students in a standardized operant discrimination task

to empirically assess the relationship of their 1Q scores to

such performance measures. The rates of acquisition and

retention for children with widely discrepant 1Q scores will

either lend support to or argue against the traditional

practice of predicting achievement from an 1Q score for the

purpose of educational tracking, at least insofar as school

achievement depends upon such elementary learning skills.
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METHOD

Subjects

All bu t one of the five sub j ects were selected from

a class of students at East Elementary School in Norwalk,

Iowa. The other was a student at one of the inner city

schools in Des Moines, Iowa. These general criteria for

selection were adhered to:

1. All subj ects were approximately the same chron-

ological age, 7 to 8 years old.

2. All subjects were given an intelligence test by a

s choo ~ psychologist within the past year.

3. The 1Q scores received on the tests were dis-

tributed such that at least one student fell in

each of the following ranges:

Gifted

Average

130 and above

90-109

2 S.D.'s above the
mean

2 S. D. 's below the
mean

Borderline 70-79
mentally retarded

Precise information is provided in Table 1.

Token Training Procedure

Genera~ly, the optimum dependent variable would be a

t·he rate. of acquisition and retentionsimple measure of

containing few, if any, confounding factors. Not all



Table 1

Information compiled for the intelligence classification of each subject.

Subject Age Test IQ Classification

1* 0-1) 7 years, 2 months WISC Verbal
Performance
Full Scale

139
149
147

Gifted

2 (F) 7 years, 9 months Slosson

3 (M) 7 years, 6 months WISC Verbal
Performance
Full Scale

127

109
103
107

Above
Average

Average

4

5

(F)

(F)

8 years, 2 months

7 years, 6 months

WIse

Stanford
Binet

Verbal
Performance
Full Scale

79
97
86

78

Borderline
Mentally
Retarded

Educable
Mentally
Retarded

*This subject was not a student at the same school as the other subjects and
the intelligence test was administered by the author.

O'l
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children are equally motivated by SOCl.'al r . fel.n orcement such

as feedback from an adult regarding the correctness of a

response. To best fOllow the operant model, it was decided

to provide extrinsic reinforcement that was demonstrably

effective for each child. Tokens, in combination with a

selection of back-up reinforcers, should maximize the effec

tiveness of the reinforcement to each individual child.

Sessions were therefore conducted prior to the introduction

of the actual learning task to establish the effectiveness

of a token system, and to familiarize the subjects with the

exchange value of tokens.

The materials used to establish tokens as reinforcers

were three different puzzles of similar difficulty (ages 3-

6), poker chips, and back-up reinforcers which consisted of

a variety of candies and small plastic toys. On the first

day, the puzzles were displayed on a table with a chair

placed in front of each puzzle. The child was asked to

select and put together the puzzle of his choice. During

this time, the child received attention and feedback from

the experimenter concerning the correctness of his efforts.

When the subject finished with his first choice puzzle, the

experimenter then selected a different puzzle and requested

that the child also put it together. For each piece cor-

1 1· the c·hl.'l·d recel.·ved both social and token re-rect •. y paced,

inforcement at the rate of one poker chip per correct place

ment. When the child finished putting the puzzle together,
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he or she was promptly allowed to exchange the tokens

earned for the back-up reinforcers. During each succeeding

session, the subject was asked to select any puzzle that he

wanted, but only received tokens for working the previously

reinforced puzzle. This procedure continued until each

subject reliably selected the "token-puzzle" as the first

choice, thus indicating that the tokens had acquired a

generalized reinforcing property.

Pre-test

The purpose of the pre-test was to assess the sub-

jects' knowledge of the names of various types of birds.

During individual sessions, each child was seated across

from the experimenter, and asked to name different birds,

each pictured separately on a total of 30 flashcards.

Correct, incorrect, or an approximation to a correct re-

sponse was recorded by the experimenter following each

response. For each picture named correctly, the subject

earned a token. The purpose of presenting token reinforce

ment during the pre-test was to insure that such a motiva

tional factor remained constant and thus did not confound

the rates of learning observed during the instruction phase

of this experiment.

After all subjects were given the pre-test, a set of

15 flashcards was selected, each card of which was unknown

to all of the subjects, to serve as the stimulus materials

for the next phase of the experiment.
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Instruction and Post-test

The group of unknown picture flashcards was divided

into three groups of 5 cards each, groups A, B, and C. The

same instructional procedure was conducted for each card

within all groups of 5 cards. The experimenter stated the

name of the bird, asked the sUbject to repeat the name of

the bird, described two distinguishing features of the bird,

and finally again asked the subject to name the bird. During

this sequence, the subj ects received feedback concerning the

correctness of the responses; however, no token reinforce-

ment was given. If the last response was answered correctly

without aid from the experimenter, then she proceeded in the

same fashion to teach the name of the bird on the next

flashcard within the group of 5 cards. During each session,

the picture flashcards were presented in random order. In

order to insure that the pacing of the session was largely

controlled by the subject, the experimenter waited until she

had eye contact with the subject before continuing with the

During the

as determined by the pre-test.

tently used during all subsequent post-tests.

learning task.

When the subject responded correctly to aIlS flash

cards within the group, then a session post-test was admin

istered. The session post-test stimuli consisted of 8

picture flashcards; the 5 in the particular group being

learned, and 3 picture cards that the subject already knew,

These 3 cards were cons is-
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post-test, the experimenter simply asked "What bird is

this?", whi1.e exposing each flashcard. Token reinforcement

was now provided for each correct response. Following the

session, the subject was then allowed to exchange all tokens

earned for the back-up reinforcers. The total session time,

including post-test, was recorded. Additional information

collected was the percentage of correct responses during

post-tests, and the number of trials or sessions to mastery

of each group. The criterion for mastery was 100% correct

on two successive post-tests, and when the subject produced

the appropriate name for each bird-picture in Group A for

two successive post-tests, instruction was provided for the

pictures in Group B until all names were correctly learned.

Thus, the names of the birds were learned in groups of 5,

and instruction continued to be provided on a group until

all 5 names were correctly stated in the post-test.

Retention

When the subjects had mastered all 3 groups of cards,

a post-test was administered after an interval of three

months. The stimuli for this retention post-test consisted

of 18 picture flashcards (i.e., the 3 groups of 5 cards

each plus the 3 additional cards that the subjects knew

prior to instruction). These cards were included to pro

vide at least a small amount of stimuli to which the

children shou ld respond correctly. Although the length of
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the time lapse was not optimal, it was unavoidable as not

all subjects were available during summer vacation.



Chapter 3

RESULTS

The total number of sessions required for each child

to master the three groups of picture-flashcards is shown

in Figure 1. The performances on Group A were almost per

fectly correlated with IQ score; however, the trends evi

denced for Groups Band C were inconsistent with the pre

dicted relationship. It is interesting to note that there

were two distinct patterns of learning demonstrated by the

children in the number of sessions to acquisition of each

group. The pattern illustrated by Sl' S2' and S4 would

seemingly suggest that Group B contained more difficult

materials than the other two groups. In contrast, the pat

tern illustrated by S3 and S5 suggests a learning to learn

phenomenon.

Figure 2 demonstrates the percentage of correct re

sponses achieved during session post-tests. This graph

reveals some rather detailed information concerning the

learning pattern displayed by each child. Although per

formances on the first set of cards had a tendency to sub

stantiate the effect of IQ level on rate of learning, the

subsequent performances again confused the directness of

the relationship. Some similarities in the learning patterns

between the children do exist. For instance, within each

individual's performance, some groupS of cards were learned
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more quickly than others. However, these similarities in

rate of learning occurred erratically rather than in a pre

dictable fashion concerning specific sUbjects or groups of

cards. The percentage of flashcards correctly labeled

during the retention test is also presented in Figure 2.

The amount of learning that was retained was especially low

for the high and low IQ children. They responded correctly

only to those picture-flashcards that they knew prior to

instruction (as indicated by the pre-test), and remembered

none of the names of the birds that they had mastered during

instruction. Subject 2 was not available for the retention

test because the family relocated in another town.

Figure 3 reveals a characteristic trend in perform-

ances with respect to the total session times for all of the

children. Al though the session times were not equivalent,

they were typically longer when each group of cards was

initially introduced. The amount of time spent per session

then diminished as the children gained familiarity with the

responses. The final session times were reasonably stable

and consistent among all of the children.

Generally speaking, one would predict that more in

telligent children would learn more rapidly and remember

more information than less intelligent children. In order

to determine if this prediction was consistent with the re-

h d C. om·.p·a r i s on was made among thes u I ts from t· e present stu y, a

performances of all of the subjects. The children were
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ranked accordi.ng to IQ score, and their r.ate of '"acqUl.Sltl.On

and retention was compared with that of each of the other

subjects by a simple greater-than or less-than measure.

The data from this comparison supported the prediction on

73% of the occasions and contradictory results were obtained

on the remaini.ng 27%. However, the singularly low retention

measure for subject 1 accounted for a large percentage of

those unpredicted outcomes. Thus, the outcome of this

study indicated that IQ level was positively correlated with

rate of learni.ng of a simple learning task.

Although the response definition was unambiguous,

inter-observer reliability was recorded virtually every

session for the total session time and for the percentage of

correct responses during post-tests. The reliability coeffi-

cients were 99 .. 8% agreement with respect to the correctness

of the response and 78% agreement with respect to the length

of the session. This larger discrepancy can be attributed

to the fact that the experimenter was using a stopwatch and

the observer was timing the length of the session with a

regular watch .. In order to constitute an agreement, the

session times needed to agree wi thin five seconds, and the

watch was obviously less precise than a stopwatch.



Chapter 4

DISCUSSION

There was no consistent relationship between the IQ

scores and the performance measures taken in this study.

Several possible explanations can be provided to account for

such an outcome. One could argue that the relationship be

tween IQ and rate of learning was present, but certain pro

cedural shortcomings masked a strong effect. For instance,

the comparative effectiveness of both token and the back-up

reinforcement was not assessed; therefore differential moti-

vationaI factors may have altered any predictable outcomes.

A second procedural criticism is that the subjects were not

responding in a free responding fashion. Undoubtedly there

was some degree of experimenter control in the pacing of

responses within each session, as well as there being a

fixed number of responses available per session. A further

methodological criticism regards the limitations imposed by

such a small sample size. However, since most researchers

in this area place the genetic contribution to IQ at 50% or

higher, one might expect to see strong evidence of its

effect, even with groups of one subject each.

The between-subject comparison of performance sug

gested a pos i tive relationship between IQ level and rate of

a cqu i s i, tion and retention. However, the exact nature and

extent of this relationship can only be speculated. It is
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certainly possible that the contribution ofl.'nt 11·'e ·l.gence

toward learning may show a more obvious effect with tasks

of higher complexity. If, however, complex tasks are

merely the accumulation of a series of simple tasks that

build upon one another, then evidence of the proposed rela

tionship should be reflected in the learning of simple

tasks.

It is also possible that the relationship between 1Q

and rate and retention of learning is not critical to the

one that presumably exists between IQ scores and school per

formance. Future research might be directed to determine

what other aspects of learning and/or school performance

distinguish the high IQ child from the low 1Q child. For

instance, one might look at finer measures of the rate of

acquisi tion than simply the number of trials. This would

necessitate utilizing a free operant design in which the

sub ject; had total control over how much material he covered

during a session, and how much total time was spent per ses

sion in relation to the total number of responses mastered.

This type of information might provide some illuminating

differences between children of various 1Q levels. However,

in returning to the present data tit should be noted that

during the more stable sessions (toward the end of each

group), the wi thin session times for all of the subjects

Were essentially equivalent. To what degree this was in

directly controlled by the experimenter can only be speculated.
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In conclusion, some evidence for a positive rela

tionship between IQ scores and performance emerged in this

study. However, the results were confusing and certainly

suggest further research. Two obvious changes include the

use of a larger sample size and a free operant paradigm

during the instructional phases of the study. Although

many professionals suggest that the 1Q test is a useful

instrument, the relationship between 1Q and learning is not

as straightforward as might be assumed and caution should

be used when placing students in special education programs

primarily on the basis of 1Q level.
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