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CHAPTER T.
THE PROBLEM AND DEFINITIONS OF TERMS USED
I. THE PROBLEM

Statement of the problem. The purpose of this

study was to compare the two procedures which have been
proposed as the necessary and sufficient condition to
establish a neutral stimulus as a secondary reinforcer.
For the first procedure, a stimulus was introduced te-
fore a response which was associated with a reinforce-
ment, For the second procedure, a stimulus came between
a right response and a reinforcer. It was also the pur-
pose of the study to test the assumption that a neutral
stimulus can acquire reinforcing value by being paired
with a secondary reinforcer, In addition, thebrole of
awareness in verbal conditioning was assessed and ana-

lyzed. O

Importance of the study. 1In his excellent review

of the theories and the status of verbal conditioning,
Kanfer stated that in studies using animals, a distinec-
tion is usvally made between the experiments in which
some cue is presented before a reinforcement-associated
response and those in which selected responses are fol-

lowed only by reinforcers, But this is not the case-in



studies with human subjects.l It must also be noted
that the basic question of secondary reinforcement is
yet unsettled: "What are the nécessary and sufficient
conditions for the establishment of a secondary rein-
forcer?"? Thirdly, a survey of the literature showed
that the Hull's assumption that a neutral stimulus can
acquire a reinforcing value by being paired with a sec-
ondary reinforcer,3 had not been experimentally tested
with human subjects. In addition, studies of wverbal
conditioning can contribute a great deal to our under-
standing of human interactions with the physical and
social environments, Unfortunately, the studies on this
topic have declined.h Also, the role of awareness in
verbal conditioning has been the major controversy among

workers in the field.J It was hoped that this study

lFrederick H. Kgnfer, "Verbal Conditioning: A
Review of Current Status," Theodore R, Dixon, and
David L. Horton (eds.), Verbal Behavior and General
Behavior Theory (New York: Prentice-Hall, Inc., 1968),
p. 262,

2Fpdward L. Wike, Secondary Reinforcement:
Selected Experiments (New York: Harper and Row,
Publishers, 1966), p. 25.

3clark L. Hull, Principles of Behavior (New York:
Appleton-Century-Crofts, 1943), p. 9i4.

2‘D. D, Cahoon, and W. W, Wenrich, "Verbal Rein-
forcement: Where Do We Go from Here?" The Psychological
Record, XV (196s5), 141,

5Kanfer, op. cit., p. 269.



would contribute to human understanding in two ways;
first by adding to ouf understanding of secondary rein-
forcement, second by increasing our knowledge of verbal
and social conditioning situations in'which secondary

reinforcers may be extensively involved.

H&potheses. The null hypothesis will be used for
each of the following factors:

1. There will be no difference between the dis-
crimination, contiguity, aﬁd control groups in estab-
lishing secondary reinforcement in verbal conditioning.

2. Pairing of a neufral stimulus with a second-
ary reinforcer will not allow the former to acquire a
reinforcing potential in verbal conditioﬁing.

3. Awareness will not be a major factor in de-
termining the Subject's performahce in verbal condi-

tioning.
o

IX. DEFINITIONS OF TERMS USED

The following terms are defined to .enable the

reader better comprehension while reading the study.

Reinforcement.

e ¢ o Any circumstance or event that increases
the probability that a response will recur in a
.situation like that in which the reinforcing



condition originally occured..,. . .6

Secondary reinforcement, ", ., , Any reinforcing

or rewarding event or state that derives its effective-
ness from a previous process of learning or condition-

ing. . . 7

Discriminative stimulus.

A stimulus which, when followed by a response,
results in reinforcement. An SD acquires control
over an operant response by means of differential
reinforcement, in which responses made in its pres-
ence are reinforced and those made in its absence
are not reinforced.8

It will be abbreviated as SD. For a specific descrip-

tion of discrimination procedure in this study, see

pp. 25-26.
Contiguity procedure. A procedure which uses
". . . the general principle that togetherness in time

is a necessary condition under which psychological phe-
nomena become dynamically @onnected. . . ."9 Differing
from the discrimination procedure, a neutral stimulus

is given after a résponse, but before a verbal rein-

6Horace B. English, and Ava C. English, A
Comprehensive Dictionary of Psychological and Psycho-
analytical Terms (New York: David McKay Company, Inc.,

1958), p. 452.

7Ibid., p. 454, _ 8Wike, op. cit., p. 25.

9English, op. cit., p. 118,




forcer. For specific proceaure in this study, see
p. 26.

Awareness. When the subjects (Ss) are able to
verbalize a response-reinforcement contingency on a

postexperimental inquiry, they arc said to be aware,
IXT. ASSUMPTIONS

It was assumed that the verbal reinforcer, the
word "Good!" had approximately the same reinforcing
value for all the Ss involved. It was also assumed
that the level of intensity of the wverbalijzation of the
Qord "Good!" was kept constant throughout the experi-
ment. The third assumption was that the intensity of
the clicking of the playing cards was kept faifly con-
stant throughout the experiment. The fourth assumption
was that the Ss were honest in answering the postexpe-

rimental questionnaire,
IV. LIMITATIONS OF THE STUDY

This study was limited to the extent that the Ss
were the students in Psychology classes who were prom-
ised extra credit for participating in the experiment so
that they were moderately mctivated to cooperate with

the experimenter., Therefcre, the results may not be



generalizable to situations where the interactions be-

tween the experimenter and the S are different.



CHAPTER II
RELATED RESEARCH
'I. REVIEW OF RESEARCH

This review, at first, is an attempt to survey
the recent studies concerning the two basic theories qf
the establishment of secondary reinforcers. The latter
half of the review will be‘devoted to the recent studies
in the area of modification of verbal behavior within
an operant conditioning paradigm, where the reinforcer
is some form of social approval introduced by another
person. Special emphasis will be placed on the factor
of awareness which is the recent controversy among the
researchers.

In an excellent book in the area of secondary
reinforcement, Wike stated that "a fundamental question
regarding secondary reinforcement is: 'What are the nec-
essary and sufficient conditions for establishing a
stimulus as a secondary reinforcer?'"l One of the sim-
pPlest hyprotheses reg;;ding this question is that of con-
tiguity. It proposes that a neutral stimulus will ac-

quire a secondary reinforcing value by simply being

lyjke, loc. cit.




paired with a reinforcer. This was Pavlov's position
and provided the basis of explaining higher-order condi-
tioning.2 But Pavlov himself acknowledged the fact

that "it was found impossible . . . to press the second-
ary conditioned stimulus . . . to help us in the estab-
lishment of a new conditioned stimulus of the third
order."3 On the other hand, Hull argued that the diffi-
culty of obtaining third-order conditioning reported by
Pavlov and his co-workers was due to the procedures they
used, and seemed to have believed that the process of
higher-order conditioning could go on indefinitely.h In
a summary after the discussion , Hull stated:

A receptor impulse will acquire the power of
acting as a reinforcing agent if it cccurs consis-
tently and repeatedly within 20 seconds or so of a
functionally potent reinforcing state of affairs,
regardless of whether the latter is primary or
secondary,? '

If contiguity were the only necessary and suffi-

cient condition for the establishment of a secondary

reinforcer from a neutral stimulus, then this carries

the implication that when an organism receives rein-

21, P. P vlov, Conditioned Reflexes, trans.
G. V. Anrep (new edition; New York: Dover Publications,
Inc., 1960), p. 26.

31bid., p. 34.

%Hul1l, op. cit., p. 97. 51bid., pp. 94-95.



forcemeﬁt, all of the contiguous stimuli in the environ-
ment would acquire some potential as reinforéers. Some
writers accepted the hypothesis of Hull and regarded
contiguity as the necessary and sufficient condition for
establishing a secondary reinforcer.® Skinner scemed
to have followed the same line of thinking when he said:
"If we have frequently presented a dish of food to a
hungry organism, the empty dish will elicit sali-
vation."7

Keller and Schoenfeld, however, were more explic-
it in stating the situation. They agreed with Hull and
Skinner that the concept of secondary reihforcement is
very important and that the establishment of a seccondary
reinforcer depends on being paired with another rein-
f'orcer.8 But they further specified the condition in
thch a secéndary reinforcer (S') is established. They

stated: "In order to act as an ST for any response, a

6K. W. >Spence, "The Role of Secondary Reinforce-
ment in Delayed Reward Learning," Psychological Review,
LIV (1947), 1-8.; and J R. Wittenborn, et. al., "A
Contingent Reinforcer, Psychological Roview LXX,
No. 5, (1970), uls_u31.

7B. F. Skinner, Science and Human Behavior
(New York: Fred Press, 1953), p. 76.

8Fred S. Keller, and William N. bchdenfeld
Principles of Psycholony (New York: Appleton- Century-
Crofts, Inc., 1950), p. 232.
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stimulus must have status as an SP for some response."9

Keller and Schoenfeld cited two studies in sup-
port of their theory. In the first experiment by
Schoenfeld, Antonitis, and Bersh, two groups of rats
were trained to press a bar [or food. For the experi-
mental group, a light was turned on for one seccnd after
the rats started to eat the pellet. Care was taken not
to let the light précede the consummatory response.
They were interested in making the light an ST, instead
of an SP. The control group received the pellet but
not the light stimulus. The results revealed that the
two groups dia not differ in performance. The second
experiment by Dinsmoor reported that an sh, established
during training and used discriminatively for cne group
and reinforcingly for another group, did not produce
any'difference in their reinforcing potential.lo But
as Wike noted, the first e*periment lacked another

group to show if the light was established as an SD

91Ibid., p. 236.

101bid., pp. 236-238, citing W. N. Schoenfeld,
J. J. Antonitis, and P. J. Bersh, "A Preliminary Study
of Training Conditions Necessary for Secondary Rein-
forcement," Journal of Experimental Psychology, XL
(1950), bLo-45; and J. A. Dinsmoor, "A Quantitative
Comparison of the Discriminative and Reinforcing Func-
tions ofya Stimulus," Journal of Experimental Psychology,

XL (1950), 458-h472.
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that it would have acquired a secondary reinfercing
value, and the second experiment did not support fhe
hypothesis that the stimulus had to be an SP to have a
reinforcing potential.11 Moreover, Long even questioned
the validity of the study by stating that in the group
where the SP was used discriminatively, ". . . all but
the first of a series of rapid responses would have been
elicited by the stimulus."12

A more recent study was done by McGuigan and
Crockett. These investigators trained two groups of
rats, one with contiguity and the other with discrimi-
nétion training. When the two groups were tested after
the training for ten test trials in a Y-maze, it was
found that only the animals in the discriminatién group
showed any evidence of secondary reinforcement. They
concluded that the study confirmed the discriminative-

stimulus hypothesis of secbndary reinforcement.13 A

llyike, op. cit., p. 163.

1250hn B. Long, "Discriminative Stimuli, Second-
ary Reinforcers and Secondary Motivators” (paper read
at the Rocky Mountain Psychological Association
Convension, Denver, 1968),

13p, J. McGuigan, and F., Crockett, "Evidence
that the Secondary Reinforcing Stimulus must be

Discriminated," Journal of Experimental Psychology, LV
(1958), 184-187.

0



similar conclusion was reached by_otbers.lu Although
the discriminative-stimulus hypothesis of the establish-
ment of a secondary reinforcer seems to be well accepted
by workers in the field,15 there are recent studies
which suggest that the theory needs some modification.

| As stated elsewhere, the first gro;p of studies
refute the.discriminative—stimulus hypothesis by demon-
strating that the omission of discrimination training,
contiguity alone, can establish a secondary reinforce-
ment potential for a stimulus.16 Reynolds and his co-
workérS, replicating the McGuigan and Crockett study
mentioned earlier, found evidence contrafy to the previ-
ous finding. They concluded that secondary reinforce-
ment value was established for previously neutral stim-
ulus usihg either of the training procedures.17 . Bersh,

who studied the temporal parameter of stimulus and rein-

12‘Starxley S. Pliskoff, T. Daryl Hawkins, and
James E. Wright, "Some Observations on the Discrimi-
native Stimulus Hypothesis and Rewarding Electrical
Stimulation of the Brain," The Psychological Record,
XIV (1964), 179-184,

15Robert C. Bolles, Theory of Motivation
(New York: Harper and Row, Publishers, 1967), p. 386.

16Long, op. cit.; and Wike, op. cit., p. L6k.

17w. F. Reynolds, J. E. Anderson, and
N. F. Bersh, "Secondary Reinforcement Effects as a
Function of Method of Testing," Journal of Experimental
Psychology, LXVI (1963), 53-56. .

o)

12
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forcement, found, as Bolles stated in ghpport of discrim-
inative-stimulus hypothesis,l8 that the optimum interval
for establishing secondary reinforcement was from 0.5 to
one second., However, this study also showed that there
was learhing at zero second interval, which was greater
than that at ten second interval.l9 This indicates that
when the stimulus was concomitant with the reinforcement,
when only contiguity was possible, learning occured.

This study, like the study by Reynolds et. al., offered
evidence that a stimulus did not have to be an S” in
order to acquire a secondary reinforcing potential,.
Secondly, the status of the discriminative-stimu-
Jus hypothesis itself was questioned by recent studies.
Long tested three conditions fpr establishing a goal box
as a secondary reinforcer: contiguity without disecrimi-
nation training; discrimination training without contigu-
ity; discrimination training with contiguity. The test
showed that discrimination training without contiguity
was the only condition that failed to establi%h the goal

box as a secondary reinforcer. He concluded that conti-

18po1les, op. cit., pp. 393-39k.

19p. J. Bersh, "The Influence of Two Variables
upon the Establishment of a Secondary Reinforcer of
Operant Responses," Journal of Experimental Psychology,

XLx (1951), 62-73.
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guity of stimulus and reinforcement was necessary.zo

A later study by Coberly and Long confirmed the above
finding.21 |
In spite of the contrary evidence which points
out the weaknesses of the discriminative-stimulus hy-
pothesis of secondary reinforcement, the above mentioned
studies, except those of Long, and of Coberly and Long,
suggest that a stimulus, after being ccnditioned as an
SD, can function as a secondary reinforcer. In Long's
and in Coberly and Long's studies, when the stimulus |
was contiguous with the reinforcement, it acquired a
sécondary reinforcing value. In addition, if cowmpared
with the secondary reinforcers established through con-
tiguity alone condition, discrimination training seemed
to have added to the strength 6f secondary reinforcers
in the studies reviewed by Wike .22 Although the first
question over the necessary and sufficient conditions
for the establishment of secondary reinforcers has not

been answered, Wike's generalization seems most appro-

20John B. Long, "Elicitation and Reinforcement
as Separate Stimulus Functions," Psychologzical Reports,

XI1x (1966), 759-764,

21R; L. Coberly, and John B. Long, "Secondary
Reinforcement as a Function of the Interstimulus Inter-
val: A Confutation," Psychological Reports, XXV (1967),
929-933.

22Wike, op. cit., p. L6l
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priate at ;his point. Nameiy;

Generally, secondary reinforcers are discrimina-
tive stimuli, but stimuli which are simply associ-
ated with primary reinforcement frequently acquire
learned reward value.?

The review of the literature on secondary rein-

" forcement revealed that little work has been done with
human subjects. This 1is régrettable because our life is
abundant with instances of secondary reinforcement. For
the knowledge we have acquired with animal subjects to
be applicable to our life, experiments with human
subjects seem needed. There may be some modification to
be made in the theories to account for differences between
human and lower animals. It must also be noted that in
the genéralization quoted above, phe reinforcement is
specified as primary. This may be one area which may be
modified with human subjects.

On the other hand, the field of verbal condition-
ing involves human subjects. Although Thorndike is cred-
ited for first formulating the hypothesis that verbal
behavior was modifiable by verbal reinforcers, it was
Greenépoon who actually demonstrated a modification of
verbal behavior, He used four different reinforcers,

verbal approval, disapproval, a light and a tone on

231bid.
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the frequency of occurence of plural nouns.z’4 Another
representative baradigm was used by Taffel., He used
three by five index cards on which different verbs in
the past tense and six pronouns were printed. The Ss
were to make a sentence using the verb with one of the
pronouns. A significant preference for reinforced pro-
nouns was found.?> The significance and the 3impli-
cation of these studies were quickly grasped by other
researchers and stirred the current interest in this
field.26 The majority of later researchers confirmed
the above findings, while a few reported negative re-
gults.27 |

Mandler and Kaplén, replicating the Greenspoon
study, obtained negative results. They asked of their

Ss questions to find out the Ss' reactions to the test-

2hJuanita H., Willijiams, "Conditioning of Verbal-
ization: A Review," Psychological Bulletin, LXII, No. 6
(1964), 384, citing J. Greenspoon, "The Effect of
Verbal and Nonverbal Stimuli on the Frequency of
Members of Two Verbal Response Classes," (Unpublished
doctoral dissertation, Indiana University, 1951)

25¢c, Taffel, "Anxiety and the Conditioning of
Verbal Behavior," Journal of Abnormal and Social
Psychology, LI (1955), L96-501.

26yilliams, op. cit., p. 385.

27Leonard Krasner, "Studies of the Conditioning
of Verbal Behavior," Psychological Bulletin, LV, No. 3
(1958), 148-170.
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ing situation. They found that those who identified
the experimenter's reinforcer as positive, showed an in-
crease in their rate of reinforced responses, while
those who thought that the reinforcers were negative,
showed a decrease in their raté of reinforcement-asso-
ciated responses.28 In an extensive review covering the
studies of awareness factor in verbal conditioning,
Adams concluded that the empirical evidence to support
learning without awareness was doubtful.?9 More recent-
ly, Dulaney partially replicated Greenspoon's study.
He verbally reinforced the plural nouns in the S's con-
tinuous verbalization. The postexperimeﬁtal questions
were asked of each of fhe Ss, and they were divided
into three groups; those who had some idea of the rein-
forcemenf, those who stated that the experimenfer was
studying the subject's verbal associations, and thosec
who did not verbalize any knowledge of reinforcement or
associations. Analysis of the data revealed that the

first group showed the greatest amount of conditioning;

28G. Mandler, and W. K. Kaplan, "Subjective
Evaluation and Reinforcing Effect of a Verbal Stimulus,"
Science, CXXIV (1956), 582-583.

297, Adams, "Laboratory Studies of Behavior
Without Awareness," Psychological Bulletin, LIV (1957),
383-405, : -
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the second group showed a moderate amount of condition-
ing; and the third group showed no sign of conditioning,
These results led him to conclude that conditioning
without awareness was not found. He felt that what is
called verbal conditioning may turn out to be human
problem solving.30 The above view by Dulaney, and
others, is termed the cognitive view of verbal condi-
tioning and regards awareness as prerequisite for condi-
tioning in human Ss. According to this view, learning
occurs only when the Ss are either totally or partially
aware of the correct response-reinforcement contin-
génciés.Bl

There are, however, others who advocate noncog-
nitive or nonmediational theory of verbal conditioning.
This vicw states that human learning, like animal learn-
ing, can occur without awareness., It is possible that .
the person may become aware of the contingencies, but
awareness is the result of, and not a precondition for,

the change in verbal perfoamance. They treat awareness

30p, E. Dulaney, Jr., "Hypotheses and Habits in
Verbal 'Operant Conditioning'," Journal of Abnormal
and Social Psychology, LXITI (1961), 251-263.

3la1bert Bandura, Principles of Behavior
Modification (New York: Holt, Rinehart and Winston, Inc.,

1969), p. 566,
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as a dependent variable like any qther variable in an
experiment which can be manipulated as such.32

The first line of evidence gives strong indica-
tion that learning without awareness can occur in human
learning. Thomas used college students as Ss and as-
signed them to a modified Taffel task. Tﬁey were in-
structed to write anything which occured to their mind
after each trial in order to assess awareness. There
was a detailed postexperimental questionnaire. The
analyses of the results revealed that for the aware sub-
Jeets, there was avsignificant performance gain on the
fest trials before they became aware of fhe contin-
gencies, It was also found that unaware subjects also
performed significantly higher after an increase in
their programmed reinforcement. They concluded that
vverbal leafning could occur without awaréness.33 Silvér
and Modigliani assigned an identical task to‘two groups

under two conditions. The first condition encouraged

- 32Leonard Krasner, "Verbal Conditioning and
Awareness," Kurt Salzinger, and Suzanne Salzinger
(eds.), Research in Verbal Behavior and Some Neuro-
physiological Implications (New York: Academic Press,

1967), p. 60.

33T. D. Kennedy, "Verbal Conditioning Without
Awareness: The Use of Programmed Reinforcement and
Recurring Assessment of Awaren:ss." Journal of Experi-
mental Psychology, LXXXIV, No. 3 (1970 ), L84=LokL,
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hypothesis testing and the second condition was arranged
so that forming a hypothesis was unlikely. The reSults
revealed that learning without awareness occured in both
groups.y4 |

Secondly, there is some evidence accumulating
concerning the manipulation of the awareness factor and
the conditions affecting the verbalizations of response-
reinforcement contingencies. Binder and Salop trained
two groups of subjects, one using verbal reinforcement
"Good!" and the other using a mild eleciriec shock. The
questioning revealed that the first group had more aware
subjects than the second.3® Kanfer and McBrearty found
fhat the number of aware Ss and the rate of performance
increased as a function of stimulus inequality'between
the right and the alternative stimuli.36 But one of
the most dramatic studies and which cautions every
worker in this controversy, cam2 from Rosenthal and his

co-workers, The study used double-blind situation where

3L‘D. S. Silver, and V. Modigliani, "Awareness and
Hypothesis Testing in Concept and Operant Learning,"
Journal of Experimental Psychology, LXXXIV, No. 2

(1970), 198-203.

35A. D. Binder, and P. Salop, "Reinforcement and
Personality Factors in Verbal Conditioning," Journal of
Psychology, LII (1961), 379-402.

36prederick H. Kanfer, and J. F. McBrearty,
"Verbal Conditioning: Discrimination and Awareness,"
Journal of Psychology, LII (1961), 115-124,
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the experimenters were divided into two groups: half of
them were instructed that they céuld expect high rate
of awareness, while otlier half was not. The number of
aware subjects in the first group was significantly
higher than those in the second group.37

Recently, there are some who advocate that there
are two types of learning in verbal conditioning, prob-
lem solving and incidental 1earning.38‘ But the contro-
versy seems to be intensifying, each side trying to
generalize the data obtained from small verbal response
classes to all verbal conditioning. It is hoped that
fér the future; in addition to encouragement of further
reseérch, there will be an agreement on procedu;es and
assessment of the factors which would enable us to com-

pare data from both sides of the controversy.39

37krasner, 1967, op. cit., citing Rosenthal,
et. al,, "The Effect of Experimenter Outcome-Bias and
Subject Set on Awareness in Verbal Conditioning
Experiments," Journal of Verbal Learning and Verbal
Behavior, II (1963), 275-283.

38Theodore R. Dixon, and Alan E. Moulton,
"Effects of Questioning Unaware Problem Solvers in a
*Verbal Conditioning' Task," Journal of Experimental
Psychology, LXXXIII, No. 3 (1970), &43%4.

39Krasner, 1967, op. eit., p. 76.
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I1. RELATION OF THE STUDY TO THE PREVIOUS RESEARCH

The review of related research provided some
areas of concern as well as some guidelines for this
study. Controversy over fhe necessary and sufficient
conditions for establishing a secondary reinforcer is
not yet éettled. Also, the experiments reviewed on sec-
ondary reinforcement lacked studies with human subjecté.
The difficulty of obtaining higher-order conditioning
reported by Pavlov may be solved with human subjects,
This study was an attempt to investigate these two
topics. |

The review of the research of verbal condition-
ing revealed complexity and difficulty in dealing with
human learning. Despite this, verbal behavior is regu-
larly and reliably altered by verbal reinforcement.ho
The workers in the field do not agree on the role of
awareness and the controversy is gaining in intensity.
The present study attempted to assess awareness and ana-
lyze its relationship to verbal conditioning. It was
found, as some researchers indicated, that an assess-
ment of awareness was mofe complex than merely gi#ing

postexperimental questions.

4Okrasner, 1958, op. cit., p. 166.



CHAPTER III
DESIGN OF THE STUDY
I. INTRODUCTICN

This study was undertaken with hope of arriving
at valid statistical differences between discrimination
and contiguity as procedures for establishing secondary
reinforcers. It was also hoped that the reinforcing
value cf a neutral stimulu§ after being paired with a
verbal secondary reinforcer would be statistically
greater than that stimulus Qhen it had not btezn paired
with a verbal secondary reinforcer. Thirdly, an at-

tempt was made to assess awareness and analywe its role.
II. SUBJECTS

Fifty-nine students from the classes of Intro-
duction tovPsychology, Human Growth and Development, and
Social Psychology were the Ss. Fourteen of them were
discarded and replaced; eleven, lacking discrimination
after 600 trials, and three, due to incomplete experi-
mental sessions. Their grades ranged from freshman to
senior, and they were divided into two groups, those
above and below Introduction to Psychology level. All

thrée conditions were matched for the number of students
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on each level. The instructors had promised their stu-

dents extra credit for participating in the study.
III. INSTRUMENTATION

Appendix A contains the instructions which were
read aloud by the experimenter to each § at the begin-
ning of the experiment, Two hundred playing cards were
used; fifty cards of each suit, Face cards were not
used. A standard data sheet was used to record the Ss'!
guess on each trial. At the top of the scoring csheets,
the initials of the suits were printed in the order of
Spades, Clubs, Hearts, and Diamonds. Appendix B con-
tains the postexperimental questions which were asked
of each S upon complétion of the experiment. These

questions were adapted from those of Levin,l

IV. PROCEDURE

Each scheduled S came at an appointed time to
the back room of Mobil Room 5. In order to éstablish
rapport, the experimenter talked with the.§ for five
minutes about the Psychology class the S was taking.

Then the instructions were read. The Ss were instructe

lgaul M. Levin, "The Effects of Awareness on

d

Verbal Conditioning," Journal of Experimental Psychology,

LXI, No. 1 (1961), 69.
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that there were three phaées in the experiment., The
first to see their real ability of extra~sensory percep-
tion, the second to let them know when their guesses
were right, and the third to see if the knowledge of
results during the second phase would influence their
performance in any way. The Ss were assigned to one‘of
the following conditions.

All the three groups had 100 trials for base-rate,
and 200 trials for the testing phase where Spades and
Diamonds were reinforced by a click. They differed only
in respect to the training phase. For the Discrimina-
fion Conditioﬁ, after the experimenter said "Guess!™"
the card was clicked against the table when a suit of
a predetermined color was in his hand, Seven 6f the
Ss were to learn that reinforcement would follow their
response only if they guessed either of the two red
suits; eight were to learn that reinforcement would fol-
low their response only if they guessed either of the
two black suits. When the experimenter sajid "Guess!"
without the cue, Ss were verbally reinforced only when
they guessed correctly., The criterion of discrimination
to which the §s of this group were trained was feached
when the sum of correct responses for a click-associated
color over the total sum of responses for that color

exceeded 0.6 level., If S did not reach this criterion
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after 600 trials, the S waé replaced. This procedure
was used to minimize the possibility that Ss would
become aware of the real purpose of the study.

In the Contiguity Condition, seven of the Ss were
reinforced verbally when they guessed either of the two
red suits, and eight were reinforced verbaliy wheun they
guessed either of the two black suits. Immediately
éfter S guessed one of the rewarded suits, the experi-
menter clicked the card on the table and said, "Good!"
immediately thereafter. For the other suits, correct
guesses were verbally reinforced but were not followed
sy a click. Both the Discrimination and the Contiguity
conditions were matched for the colors of the suits to
be reinforced and the number of pairings between the
neutral stimulus and the verbél reinforcer.

For the control group, only the right guesses
were reinforced and no click was given during the train-
ing phase. This group and the Discrimination group
were matched for trials. The postexperimentél questions
were asked of each subject orally in orde; to assess

awareness during the training and the test phasé.
V. ANALYSIS OF DATA

Deviation scores were used in the analysis. They

were obtained for each S by subtrécting the number of
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times S guessed the reinforced suits (Spades and Diamonds)
during the last fifty trials of the training phase from
the number of times S guessed these suits in each of
the four blocks (fifty trials cach) during the test
phase. The deviation scores for the unreinforced suits
(Hearts and Clubs) were obtained in the same manner.

The obtained scores were subjected to an extension of

2 The uncorre-

Type I mixed-plot analysis of variance.
lated variables (i. e. , variables involving independent
measurements) were: training conditions (C), and aware-
ness (A). The correlated variables (i. e. , variaﬁles
involving repeated measurements) were: reinforced versus

unreinforced guesses during the test phase (R), and

four blocks of fifty trials each (B).

2E. F. Lindquist, Design and Analysis of
Experiments in Psychology and Education (Boston:
Houghton Mifflin Company, 1956), pp. 267-273.




CHAPTER IV
RESULTS

Because the deviation scores for each S must add
up to zero in each block of trials, the mean sums of
squares of the following interactions had to be zero:
Ss, A, C, B, AXC, AXB, BXC, and A X B X C., (Sece
Table I1.)

F-ratios of the interactions other than those
stafed above were computed and are reported e¢n Table I,
The mean deviation score for the reinforced suits
(+1.08) was siénificantly larger (F=14.91; d€=1/273;
p&.001) than the mean deviation scorec for the unrein-
forced suits (-1.08). Thus, the null hypothesis abcut
higher-order conditioned reinforcers in verbal condition-
ing must be rejected because the click served as a rein-~
forcer. Hull's position in this regard was supported.

The mean deviation scores for the reinforced aud
the unreinforced suits differed significantly as a func-
tion of the training conditions (F=3.39; df=2/273;
p&.05). As may be seen on Figure 1, the control group
showed no difference in the mean deviation scores for
the reinforced and the unreinforced suits (t=0.1k;
df=273). The discrimination and the contiguity groups

however, guessed the reinforced suits significantly'more
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TABLE I
SUMMARY OF ANALYSIS OF VARIANCE
souf?e.of Degrees of Mean Sum of P P
ariation Freedom Squares

Awareness (1) L o]
Conditions (C) 2 0
AXC 2 o}
error (b) 39 o)
Subjects Ly 0
Blocks (B) 3 (o}
A X B 3 o]
BXC 6 o
AXBXC 6 o]
Reinforcement (R) 1 b22.50 14.91 «.001
AXR | 1 76.54  2.70 |
B X R 3 65.91 2;33
C XR 2 96.04 3.09 <05
AXBXR 3 64 .37 | 2.27
AXCXR 2 38.65 1.36
BXCXR 6 27.44 <1
AXBXCXR 6 5.96 {1
error (W) 273 28.26

359
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often than the unreinforced suits (t=3.61, 2.94; df=273;
P& 001)., Thus, the null hypothesis about the effects of
conditions must be rejected. Also, as can be seen on
Figure 1, ST was established by both.contiguity and dis-
crimination trainihgs, contrary to both theories of sec-
ondary reinforcement. This part of the results of the
study offers a support for the above mentioned general-
ization by Wike,

Ths null hypothesis about the effect of awareness
must be accepted because the following interacticns were
not significant: A X R, A X B X R, A X C X R,

A XBXCXTWR, (See‘Table I.) This may partially be
attributed to the fact that the number of unaware Ss in
the contiguity condition was small (three out of fifteen),
and might not have provided a valid basis for analysis.
Also, a sudden drop in the rate of reinforced responses
among unaware subjects from Block II to TITI for the dis-
crimination group seemed to indicate that the subjects
might have becn aware of the contingency but-reported un-
aware for the postexperimental questions.’ As Kanfer
pointed out, the validity of such verbal reports are
qQuestionable, All the remaining F-ratios were insigni-

ficant.

lKanfer, op.cit., p. 273.



CHAPTER V
SUMMARY AND CONCLUSIONS
I. SUMMARY

Fifty-nine college students (fourteen were re-
placed) from the Kansas State Teachers College were asked
to participate in this study to determine if there was
any difference between the two procedures, discrimination
and contiguity, in establishing a secondary reinforcer,
It was also hoped to test the assumption that a neutral
stimulus will acquire a reinforcing value by being paired
with a secondary reinforcer.

The analysis of the data revealed the following:

1. ‘The null hypothesis about the effect of aware-
ness must be accepted. The awareness factor did not play
a major role in determining the Ss' performance in this
experiment,

2. The null hypothesis about the effect of condi-
tions must be rejected. The mean deviation scores for
the réinforced and the unreinforced suits differed signif-
icantly as a function of the training conditions. 1In
addition, contrary to both theories of secondary rein-
forcement, ST was established by both contiguity and

discrimination training.
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»3. The null hypothesis about higher-order condi-
tioned reinforcers must be rejected. The click, after
being paired with a verbal reinforcer, served as a rein-

forcer,
IT. CONCLUSIONS

It was concluded that the study did not find a dif-
ference between the reinforcers established through dis-
crimination training and those through contiguity train-
ing. It was also concluded that it was possible in case
of human subjects to pair a neutral stimulus with a second-
ary reinforcer and establish a secondary reinforcing value
for the former. In addition, the role of awareness seemed
to have created a slight difference but it did not reach
a significant level to conclude that it played the major

role in controlling the rate of responses.
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INSTRUCTIONS

This is an experiment on extra-sensory percep-
tion. FEither by looking at a while sheet of paper or
closing your eyes, I want you to make a guess at a suit
of playing cards which I will be looking at from now, to.
see if four guesses would match that of real answers.

The experiment will be in three phases: first
to see your real ability, the second to let you know
when the guesses are right, and the third to see if
giving you the answers on the second phase would influ-
ence your performance in any way.

I want you to concentrate hard on the guesses but
since the experiments by Dr. Long confirms the hypothesis
that quick guesses produce better results, I want you to
make a guess promptly after I give ycu a cue by saying
"Guess!" Do you have any questions?‘ Here is the first

card, "Guess!"
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POSTEXPERIMENTAL QUESTIONS

During the second phase of the test when I was
giving you the right answers:

;. Did you usually give the first suit which
came to your mind?

2. How did you go about deciding which of the
suits to use?

3. Did you think you were guessing some of the
suits more often than othefs?

Which suits?

Why?

L, Wwhat did you think about while going through
the cards?

5. While going through the cards did you think
that you were supposed t§ guess the suits in any particu-
lar way?

6. Did you gect the feeling that you were supposed
to change the way in which you guessed the suits?

Why?

(If, answering questions 1-6, S mentioned the fact that
the experihenter clicked the card, questions 7-9 were
not asked since they were designed to investigate S's

awareness of the discrimination.)
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7. Were you aware of anything else that went on
while going through the cards?
8. Were you aware of anything about me?

9. Were you aware that I did something?

(If S failed to mention the click in answering this

question, the interview was terminated.)

10. VWhat did my clicking the cards mean to you?

11. Did you try to figure out what made me c¢click
the cards or why or when I was clicking the cards?

12. How hard would you say that yecu tried to figure
cut what was making me click the cards?

13. What ideas did you have about what was making
me click the cards?

14. Would you say that you wanted me to click the

cards?
Very much?

Some?
Didn't care one way or the other,:
15. While going through the cards did you think
that my clicking the cards had anything to do with the

suits you chose for your guessing?

(If S verbalized a correct contingency at any time during
the interview, the above schedule was discontinued and

the following questions were asked.)
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16. Is that something you were actually aware of
while going through the cards or is it something you
thought of just now?

17. Do you remember when, while going through the
cards, that idea occured to you?
| 18, Did the fact that you realized.this have any
effect on the way in which you guessed the cards? 1In
other words, did you try and guess the suits in that

way because I was clicking the cards?

(The same questions were repeated concerning the third

phase of the experiment.)



