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One control group . and eight experimental groups, each composed of 12 first
grade children, participated in this experiment. It was designed to investigate the
effects of frequency of reinforcement and repeated evaluation of stimuli on the
conditioning of preferences. Each child participated in the experiment for seven
consecutive school days. The experimental children were divided into two stimulus
condition groups; one received the same stimuli each session, and one received
different stimuli from one session to the next. Each of these two groups was also
divided into four rating groups. During a rating session, the child was asked to
choose from 14 adjectives the one that he thought best described a particular Greek
letter. A conditioning session consisted of a task involving reinforcement of particular
Creek letters. The overall procedure allowed for th.e determination of any subject's
change in preference for certain Creek letters as a function of either (1) number of
evaluation sessions or (2) frequency of reinforcement. It was found that both factors
affected preference. (WD)
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CHAPTER I

INTRODUCTION

In the past fifteen years considerable impetus has developed

for the study of the role of verbal materials in conditioning and

the influence of cognitive processes upon such conditioning. As a

consequence, there now exists a large literature related to verbal

operant conditioning. The earlier studies dealt with questions

about types of responses and reinforcers (e.g., plural nouns or

opinion statements rewarded by "mmm-hmm, "good," or a light); the

later work concentrated on the question of whether verbal condi-

tioning can occur without Ss' awareness of the response-

reinforcement contingency. For classical or semantic conditioning,

with which this paper is primarily concerned, the body of literature

is much more limited.

The role of S's awareness is as important in semantic condi-

tioning experiments as it is in conditioning of other responses,

although it is true that relatively few studies have used verbal

materials for both the CS and UCS in the classical conditioning

paradigm. One class of such experiments involves the classical con-

ditioning of meaning (Staats & Staats, 1959). The procedural

paradigm consists of pairing a nonsense syllable (CS) with meaning-

ful words (UCS) of positive or negative evaluation on the premise

that meaning responses elicited by such words can be conditioned to
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a contiguously presented neutral stimulus. Again, early studies

(Staats & Staats, 1957; Staats, Staats, & Biggs, 1958) reported no

evidence of awareness and in general, deemphasized the role of

cognitive processes while some subsequent investigations (Cohen,

1964) found no evidence for learning without awareness.

Another kind of semantic conditioning experiment involves the

pairing of neutral objects with rewards (Nunnally, Duchnowski, &

Parker, 1965). This body of research appears to be related to

secondary reinforcement; although, it differs from the usual study

of secondary reinforcement with respect to the dependent measures

used. Traditionally, research involving the association of reward

with neutral stimuli has been limited to investigating influences of

a formerly neutral stimulus on learning and extinction of instru-

mental motor responses. Or, it has focused on the learning of new

discriminations in which the stimulus serves as a cue related to

obtaining a reward or to avoiding punishment (Nunnally & Faw, 1968).

However, recent research suggests that the affective value of the

formerly neutral stimulus is altered through association with reward.

When a S is consistently rewarded each time a particular

neutral stimulus occurs, there are reliable effects on verbal

evaluation of the stimulus, perceptual responses, and instrumental

responses. For example, in one experiment by Nunnally, Stevens, and

Hall (1965) a child sets in motion an apparatus which automatically

selects a stimulus from a number of neutral geometric figures. Thus,

the S initiates a selective action but is not the causal agent in

that selection. The fortuitous occurrence of a randomly selected
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1 'pay-off" stimulus results in a reward such as candy, pennies, or

marbles. If the reward stimulus is valued by the S, then, a degree

of satisfyingness should also become associated with a contiguously

presented neutral stimulus; that is, theories of secondary reinforce-

ment suggest that a rewarded stimulus should come to elicit some of

the same responses as are made to the reward. Thus, if reinforce-

ment is preferred to nonreinforcement by S, a reinforced stimulus

should come to be preferred to nonreinforced stimuli.

Although awareness has not been closely examined in the condi-

tioning of meaning paradigm, there are several possible levels of

awareness. (a) A S, in isolated cases, may not be aware that a

reward is being given. A reinforcing stimulus may occur without S

connecting it with any part of the learning task. Indeed, in some

experiments he even may not notice them (e.g., the tap of pencil

or the flash of a small light). (b) A person can be aware of the

regular occurrence of reinforcement without understanding the

response contigency with which it is associated. Similarly, a child

may know that an M and M candy is sometimes given to him but may

never recognize other stimuli with which it is regularly associated;

that is, he is unaware of the antecedent stimulus or stimuli.

(c) Finally, the S may be aware of the reinforcing stimulus,

associated stimuli, and/or the response contingency; that is, S

knows that the reinforcing stimulus appears on each occasion that a

given stimulus appears or that a given response is made. Thus, lack

of awareness by S may be with respect to "the behavior itself .

the relation of his behavior to some contingent event . . the

sensory experiences that usually accompany a given kind of
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stimulation . . the fact th

different stimuli . . . or

produce changes in S's beh

In behavioristic te

perception of experimen

antecedent conditions

tions given the S fo

at he is responding differentially to

,..ontingencies in the environment which

avior" (Adams, 1957, pp. 383-384).

ms, such concepts as awareness and S's

tal demands are defined constructs. The

are the stimulus variations, including instruc-

r conditioning, any events related to evaluations

that might be required of the S, and the practice he has in

perceiving, rating, or otherwise experiencing the stimuli. The

consequent conditions are verbal reports or other behavioral results

of manipulatio

(observing)

confounded

or learnin

actually

learni

196

ga

ns deliberately designed for the purpose of identifying

such relations. However, some investigators may have

such influences with the influence of practice, warm-up,

g-to-learn on the final evaluation of whether conditioning

occurred or was merely the result of.Ss' awareness and

g to conform to E's detands.

A case in point is the Nunnally, Stevens, and Hall (Exp. I,

) procedure which is also the basis for the present investi-

tion. They hypothesized that a given stimulus, when associated

with a reward, would gain in preference value. Each S participated

in the study for seven sessions over as many consecutive school days.

Verbal evaluations (ratings) of the geometric stimuli were taken on

the first, third, fifth, and seventh sessions. Conditioning trials

(reinforcements for a "pay-off" stimulus) were administered on the

second, fourth, and sixth sessions. The operations performed by the

apparatus resembled those of a slot machine. Thus, when the S

,
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pulled a knob, a motor turned a hexagonal wheel so that six neutral

geometric figures appeared one after another in a small aperture.

One of these figures was assigned as a pay-off stimulus for a given

child. Then, in the course of the experiment, he received a penny

each time the wheel came to rest with that form showing in the

window. In any one session (day 2, 4, or 6) S was allowed to play

the slot machine for 25 minutes and received an average of 16

pennies for each conditioning session. The general finding was that

preference (as measured by the number of positive and negative

adjectives assigned by S) for the rewarded CS increases linearly

over conditioning trials (Figure 1). However, it is important to

note that the increase in preference might have been due to the

demand factors (e.g., S hypothesizing that "E wants the rewarded one

to be called good") associated with repeated ratings of the stimuli

or, conditioning per se. With repeated ratings, as opposed to a

single evaluation, there is a greater opportunity to form hypotheses

about experimental demands. Since there was no control for the

possible influence of repeated ratings it is not possible to

separate these two effects.

Sudden insight into the nature of the response-reinforcement

contingency is not necessarily manifested in a sharp increase in

indices of learning, whether such indices consist of number of

correct responses or of increase in preference for the pay-off

stimulus. Nor is such awareness eaiily detectable from traditional

dependent measures, designs, or postexperimental interviews. To

reach high performance levels, practice at applying the principle
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Figure 1. Effects of conditioning sessions on verbal

evaluation of the rewarded stimulus (Nunnally,

Stevens, & Hall, 1965).
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may be as important as understanding the nature of the reinforce-

ment, as learning the response, and/or as identifying the con-

tingency principle (Postman & Jarrett, 1952).

When conducting research on verbal conditioning and learning

without awareness in which very young children are employed, the

difficulty in identifying awareness is considerably increased

compared to situations in which adults are used. In the first

place, children's language facility for these purposes may not be as

efficient as those of adults. Secondly, it is difficult to know

precisely what a particular set of experimental conditions conveys

to a young child. The important question here is whether, by

specifying what we mean by awareness and by defining the contents of

the response and the procedures used to evoke it, one can identify

the variables underlying verbal conditioning of meaning in such

experiments as that conducted by Nunnally, Stevens, and Hall (1965).

The present experiment was designed to investigate whether

repeated ratings of stimuli in the Nunnally paradigm, described

above, partially account for conditioning effects by increasing

demand characteristics or similar mechanisms. The effect of ratings

can be determined by varying the number of ratings and by varying

the stimuli rated from one learning occasion to the next. These

controls provide a cross-check on the hypothesis that repeated

ratings may have been a dominant variable in the Nunnally, Stevens,

and Hall (1965) study. As such, the rating p,Jcedures might have

spuriously inflated the degree of preference attributable to

conditioning of meaning (to be described in a later section in

,
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greater detail) or it might have increased only Ss' knowledge of the

demands of the situation thereby resulting in pseudo conditioning.

If the linear increase in positive verbal evaluation which those

authors obtained over days was a product of mediated awareness

through ratings rather than continuous strengthening through

reinforcement, the proposed design should provide the necessary

demonstration.

In general, if preferences increase as a function of the number

of evaluations made in a situation, clearly, multiple ratings is a

factor which must not be ignored in such studies. If preference

with only one rating, at the end of the experiment, is comparable to

the final rating for Ss who make a number of ratings, then the

conclusion that conditioning has been the dominant factor is a

valid one. However, this would still not preclude the possibility

that learned demand characteristics (through instructions, subtle

cues given by E, etc.) have influenced that rating (Orne, 1962).

For purposes of assessing such contributions, efficient post-

experimental measures of S's hypotheses and intents are invaluable

(Dulany, 1962).

The findings should also be valuable in the evaluation of other

semantic conditioning experiments. Findings such as those predicted

for this investigation would have implications for current theories

which feature versions of the classical conditioning paradigm for the

conditioning of meaning. The study is not meant as a challenge to

all demonstrations of "learning without awareness." Many kinds of

behavior occur without awareness (Adams, 1957). But the

Moe
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establishment of conditions under which cognitive hypotheses can be

unequivocally demonstrated remains an interesting and important

problem for investigation.

9



CHAPTER II

REVIEW OF LITERATURE

This review contains studies which are relevant to what is

commonly termed "conditioning of meaning." Its emphasis is on the

S's perception of the demands of an experiment and the relationship

of such perceptions to learning without awareness.

The role of "awareness" in the experimental study of learning

has a long history, dating back to Thorndike's time, although

interest in it has enjoyed a great expansion during the past decade.

Various aspects of behavior without awareness such as posthypnotic

suggestion and automatic writing were of great interest to early

investigators than were the effects of awareness upon learning per se

as indicated in reviews by Coover (1917) and Miller (1942).

Automatic Strengthening and Cognitive

Influences on Conditioning Involving Verbal Materials

The Law of Effect

Probably the most polemical feature of Thorndike's (1932) law

of effect is the proposition that the action of rewards is direct,

automatic, and independent of volitional perceptions and cognitions

on the part of the learner, In recent years the arguments have been

renewed through increased interest in (a) the relationship between

, ,
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reinforcement and intent to learn and (b) learning without awareness

(Postman & Sassenrath, 1961). Thorndike recognized the importance

of testing the premise that rewards and punishments can influence

S-R connections even while the S remains unaware of what he is

learning. He performed a number of experiments directed at this

question and found support for the influence of aftereffects when S

does not understand what is happening in the situation (Thorndike,

1932).

Thorndike (1935) gave five reasons for believing that such

automatic action of reinforcement did take place: (a) S seldom

reveals during questioning that he has deliberately considered the

alternatives; (b) the connection has a strength of 1.00 before Ss

have confidence in its correctness; (c) rewards can be effective

even when S does not know why he is being rewarded; (d) deliberate

discrimination among possible responses should cause S to avoid

incorrect responses about as often as it leads to repetition of

correct responses; (e) a cognitive interpretation does not account

for the spread of effect from rewarded connections to neighboring

punished ones (Postman & Sassenrath, 1961)e

One experiment (Thorndike, 1932) featured cards with four lines

of identical length. S's task was to judge which of the four lines

was longest. Other identifiable characteristics (e.g., ink blots)

on the cards allowed S to recall specific cards and to repeat the

rewarded answer for that card. "Unaware" Ss increased in the number

of "correct" responses they gave. The criterion used for awareness

in the experiment is similar to verbal reports discussed in a later

section.

et- a+
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A further pursuit of the topic followed in the well known

Thorndike and Rock (1934) study in which a free association method

was used. Syntagmatic (sequential) or rote responses rather than

paradigmatic (same form class) denotation or defining responses were

reinforced. The investigators assumed that insight into the

principle governing the reinforcement would produce a sudden decre-

ment in errors. Since improvement was gradual instead of sudden it

was proposed that the strengthening of responses had been automatic.

Thorndike's conclusion does not appear to be valid in view of

a slightly modified replication of the Thorndike and Rock experiment

by Irwin, Kaufman, Prior, and Weaver (1934). In that investigation

each S was taught the principle governing the correct response at

some time during the session. Improvement was gradual both before

and after the insertion of the instruction. Thus, there was some

question whether Thorndike and Rock had presented conclusive evi-

dence for learning without awareness.

The casual reader of Thorndike might conclude that a theory of

automatic strengthening of the S-R bond through the law of effect

leaves no room for conscious processes. On the contrary, his

position was that persons are often aware of the contingency between

responses and rewards and that the effects of learning without

awareness which he obtained in his laboratory were, in general,

slight. "Unconscious" learning was viewed as relatively inefficient

and inconsistent and conscious awareness of this relationship as

more effective. "We should, of course, make the situation

identifiable and the response available when it is practicable to do
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so. Unconscious learning is relatively undependable and slow"

(Thorndike, 1935, p. 70). Furthermore, he held that aftereffects of

responses have not only a strengthening, but also an informative

influence involving ideational content (Farber, 1963).

Recent Investigations of Learning Without Awareness

A number of studies and comments related to Thorndike's work on

learning without awareness followed these early studies. A contro-

versy over continuity versus noncontinuity learning is traceable to

Lashley (1929) who insisted that practice preceding an association

is irrelevant to its formation. In this paradigm the presolution

period represents the testing of several alternative and independent

hypotheses until a successful one is identified for solving the

problem. These attempted solution hypotheses are based upon

cognitive belief that particular cues selected lead to the demanded

significate. The proponents of this position proposed that while an

S is responding on the basis of an incorrect hypothesis, he learns

nothing at all about the relevant cues. Spence (1945) along with

the majority of the investigators on this topic favored the cor-

tinuity explanation in which each reinforced response to the

positive stimulus is said to strengthen the tendency to respond to

it in incremental fashion. This interpretation of the law of effect

all but neglected the role of cognitive hypotheses in facilitating

learning. As the current literature attests, both the initial

continuity and noncontinuity positions were too extreme since verbal

learning is clearly shaped by associative and cognitive processes.

"



14

In such experiments involving humans, the S usually seeks the

reinforcement and at least partially understands its relevance.

However, Wallach and Henle (1941, 1942) asked whether rewards

increase the probability of the previous response being repeated

even when the S does not understand the relevance of the reinforce-
OWN*

ments. This would virtually eliminate the possibility of deliberate

rehearsal and selection of the rewarded response. They used "Right"

and "Wrong" to reinforce Ss' guesses of numbers as resp5r1es to a

series of words. It was presented as "a study of E.S.P." in which

S was to name the number that another person had for a particular

word. It was implied that a response called "Right" on one trial

might or might not be correct on the next trial. No support for the

theory of automatic strengthening of responses was found under these

conditions.

More recently, Postman and his associates as well as others

have contributed considerable insight into the nature of the law of

effect. Postman and Adams (1954, 1955), modifying the Wallach and

Henle E.S.P. procedure to eliminate a methodological flaw, found

that rewarded responses were repeated and recalled significantly

more often than punished ones.

Postman and Jarrett (1952) repeated the Thorndike and Rock

(1934) experiment discussed above but modified the procedure in

accord with that used by Irwin, Kaufman, Prior, and Weaver (1934).

After each block of trials S stated the basis on which he was

responding. These frequent inquiries may well have caused S to

actively seek a principle. Again, the results of the experiment
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showed little evidence for learning without awareness. Although the

principle invol-cT.J might be verbalized by S, its application was

difficult enough that skill in applying the principle improved

steadily and gradually even after the principle was understood.

Using the same paradigm but making the principle simpler and

easier to apply, Philbrick and Postman (1955) found a sudden increase

in correct response following verbalization of the principle, The

Ss who were unsuccessful at verbalizing the principle of correct

response, the number of letters in the stimulus word minus one, also

showed a significant amount of learning. However, their performance

was consistently poorer than that of the Ss who verbalized a correct

hypothesis. Thus, the simple principle facilitated learning without

awareness as well as improvement resulting from awareness. Using the

same task as that used by Philbrick and Postman, Hirsh (1957) also

found support for an automatic affereffect on S-R connections

independent of Ss understanding.

Postman and Sassenrath (1961) defend Thorndike's work on the

automatic action of reinforcers against Adams' (1957) criticisms,

In his review Adams casts serious doubt on most of the existing

evidence for learning without awareness, Postman and Sassenrath

see no sharp dividing line between learning with or without aware-

ness. "Since verbalization often occurs after a period of systematic

improvement, verbalization of a principle may be considered at the

same time a result of past improvement and a condition of further

improvement" (Postman & Sassenrath, 1961, p. 124). Or as Verplanck

(1956) has put it, verbalization can be thought of as both an

AT, 4,4 t.
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independent and a dependent variable. As an independent variable,

it is an antecedent condition of performance; as a dependent

variable, it is a function of the conditions of reinforcement.

The study by Hirsh (1957), cited earlier, used three types of

consequences, reward, punishment, and reward plus punishment. The

rank order of the conditions with respect to sudden "insights" or

verbalizations not preceded by any evidence of improvement was:

(a) reward plus punishment, (b) reward, and (c) punishment. Postman

and Sassenrath (1961) indicate on the basis of Hirsh's experiment

that the less favorable the conditions of reinforcement (e.g.,

punishment alone), the more likely is verbalization to be preceded

by a period of improvement without awareness. On the other hand,

when conditions of reinforcement are highly favorable (e.g., reward

plus punishment), improvement in performance and verbalization of

the principle may coincide in time. Accordingly, verbalization can

be a special class of responses which is strengthened as a function

of the conditions of reinforcement, and it can also be a condition

of improvement.

Despite this 1961 statement by Postman and Sassenrath a number

of reputable authors were in close agreement with Adams' (1957)

position. Dulany (1961), for one, concluded that ", . a theory

of automatic strengthening by aftereffects apparently does not

account for these findings without auxiliary assumptions or radical

augmentation" (Dulany, 1961, p. 261), a view strongly supported by

Spielberger (1962).
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Awareness As It Relates to Verbal Conditionin&

Farber (1963) suggests that three classes of variables are

relevant to understanding the nature, causes, and effects of aware-

ness: motivational variables as they affect perception and perform-

ance; mediated generalization and discrimination processes; and

verbal operant conditioning.

Most of the recent interest in learning without awareness

(UWOA) stems from the last-mentioned area which can be traced to an

experiment by Greenspoon (1950) in which Ss' verbalizations could be

modified by saying "mmm-hmm" at appropriate times. Thus, the

frequency of either plural or nonplural responses was increased

through E's verbal reinforcement of words in one class or the other

as they were elicited by S (see, for example, Greenspoon, 1955).

Data from aware Ss were eliminated from this study.

Sidowski (1954) used a light as a reinforcer in the same

paradigm employed by Greenspoon and found that learning occurred

without knowledge of the response-reinforcement contingency. Cohen,

Kalish, Thurston, and Cohen (1954) reported that no awareness was

revealed by questioning of Ss in their experiment. Or each trial Ss

chose one of six personal pronouns to form a sentene with a verb.

E said "Good" when "I" or "We" was chosen by S. They found a linear

increase in "I" and "We" responding for reinforcement as compared to

a nonreinforced control group.

A field study by Verplanck (1955) similarly revealed a

significant change in behavior without evidence of awareness.

Casual conversations were found to support they hypothesis of ". .

increase of opinion statements through agreement." In a footnote,



Verplanck reports that he also demonstrated the effect while

describing the investigation to a colleague. The colleague

reinforced him through agreement, and, like others in the experi-

ment, Verplanck was unaware that he had been an S until informed.

Further evidence for LWOA followed in the next year with the

free association work of Eriksen and Kuethe (1956). Ss were shocked

for giving certain selected free associations and classified as high

or low aware via questions at the conclusion. A significant

decrement in the number of formerly punished responses given during

chained associations was found for both groups even when Ss knew

that shock would no longer be given. No reliable difference was

found between these two groups for learning to avoid the shock;

however, the reaction times for the two groups were clearly

different with the aware Ss needing more time to mediate, apply a

rule, and make a response.

In a study by Essman (1957) Ss increased their tendency to

assign nonsense shapes to "Human" or "Anatomical" categories when E

said "good." Although eight of ten Ss were aware that E was saying

something, the author reports that the statements were unrelated

to the purpose of the experiment

On the basis of the above review, it appears that most of the

early studies during the 1950-1958 era fail to support the notion

that Ss become aware of the reinforcement contingency in verbal

conditioning. Fewer than five percent of Ss in studies reviewed

by Krasner (1958) had been classified by Es as aware. In some cases

the investigators (e.g., Wilson & Verplanck, 1956; Finley & Staats,
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The earlier studies, related to this topic, have been partic-

ularly vulnerable to attack. Lacey and Smith (1954) have shown that

the well-known Diven (1937) study on unconscious conditioning of

anxiety did not logically demonstrate conditioning without awareness.

However, even with their more sophisticated design, they did obtain

some evidence of unconscious conditioning. But again, Chatterjee

and Eriksen (1960) have demonstrated that Lacey and Smith's evidence

may have arisen from an artifactual method of computing scores.

These latter investigators, using a more careful assessment held that

autonomic conditioning was no more precise nor specific than the

Ss' verbalizations (Eriksen, 1960).

In an attempted replication of the oft-cited Rees and Israel

(1935) study, Davis and Hess (1962) found close relation between

awareness and anagram solving efficiency, contrary to one of the

main implications of the Rees and Israel study. Taken together,

the experiments suggest that a mechanism of cognitive control may be

widespread in verbal learning and conditioning. Thus, Ss may

hypothesize what is expected of them and instruct themselves to act

accordingly (Dulany, 1961).

Criteria for Awareness

LWOA studies have been plagued with the problem of adequate

operational criteria for awareness. The most often used definition

of awareness and unawareness is in terms of verbal report. Aware-

ness is generally equated with the ability to verbalize the response-

reinforcement contingency and unawareness with the inability or lack

of verbalization. Eriksen (1960) comments that the popularity of a
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definition of awareness in terms of verbal report is understandable.

It creates the illusion of operational precision and perhaps masks

the fact that there may be more important characteristics that are

avoided by such a definition.

The discrepancy between inferences from the early and later

investigations in verbal conditioning and learning appears to be

largely a function of the method used by E to assess awareness. The

later works typically employ systematic and sophisticated inquiry to

determine S's subjective perception of his task and role in the

experimental setting, using intensive postexperimental inteviews as

the primary source of information.

Groups classified as differing in awareness have been compared

on many variables and in several instances given the status of

experimental groups with awareness being treated as an independent

and antecedent variable, e.g., the study by Eriksen and Kuethe

(1956) cited above. When awareness is inferred from response

variables, e.g., Thorndike and Rock (1934), it is inconclusive

whether awareness causes the responses or is only correlated with

them (Martin and Dean, 1965).

It has been suggested (Dean and Hiesinger, 1964) that perhaps

Greenspoon's brief interview, which followed a lengthy extinction

period, may not have detected all Ss who were aware. Because of his

long (25 minute) extinction period, some Ss may have forgotten the

correct response by interview time. Wong, Harrison, and Stopper

(1966) found no evidence of awareness with Dixon and Oakes' (1965)

interview procedure, which was relatively superficial, but with a
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detailed interview conditioning was seen to occur only with aware-

ness. The importance of intensive interviewing procedures

immediately following acquisition trials is reported by several

authors (Weiss, Krasner, & Ullman, 1963; Krieckhaus & Eriksen, 1960;

Levin, 1961). Spielberger and DeNike (1963) agree with Farber's

(1963) statement, which indicates, "If it were not for an unreason-

able prejudice against questioning Ss, psychologists would long ago

have discovered what everyone else already knows, that one can

usually understand a person's behavior much better if one tries to

find out what he thought of the experiment and decided to do about

it" (p. 187).

It is proposed by Postman and Sassenrath (1961) that if S

cannot state the conditions of reinforcement which systematically

influence his behavior, then he cannot discriminate the information

transmitted by the reinforcement. "Hence such learning must reflect

the automatic action of aftereffects and not the use of information

which can be rehearsed and recalled at the time of the test" (Post-

man & Sassenrath, 1961, p. 111). It appears to the present reviewer,

in view of the limited verbal facility of young children and some

adults as well as possible alternative methods for assessing aware-

ness, that Postman and Sassenrath's (1961) statement was a bit hasty.

For example, Grings (1965) reports that classical conditioning can

be as reliably obtained with retardates as with college students, and

it is not possible to obtain verbalizations that allow E to determine

whether Ss were aware or not. Spielberger (1962) indicates that a

large proportion of the positive evidence for verbal conditioning



without awareness has come from studies involving psychiatric

patients (e.g., Buss & Gerjuoy, 1958; Cohen, Kalish, Thurston, &

Cohen, 1954; Leventhal, 1959; Taffel, 1955). Since such patients

are often relatively inarticulate with inadequate vocabularies and

vague conceptual categories, the relationship between awareness and

learning may be difficult to evaluate through verbalization. As

Kimble (1962) notes, it is probably inappropriate to even discuss

the matter of verbalization for ". . . young children, certain of

the very old, many brain damaged individuals and most mental

defectives . . ." (Kimble, 1962, p. 29).

Several other methods of assessing awareness and variables

relevant to such assessment have been suggested by various authors.

Increments in performance first occurred on the trial block on which

Ss first recorded the correct hypothesis on written "thoughts about

the experiment" in an experiment by DeNike (1964). Shupe (1966)

suggests that a postexperimental multiple choice questionnaire offers

advantages of objectivity and control over the more typical inter-

view. A "visual recogniticin threshold task" is proposed as yielding

reliable and satisfactory data on degree of awareness by Klein and

Wiener (1966). This recognition procedure utilizes a booklet con-

sisting of 25 successive carbon copies arranged from least clear to

the clearest copy; a technique similar to that described by Cowen

and Beier (1950). Mandler and Kaplan (1956) questioned Ss as have

most Es but then scaled the replies on an 11 point level of aware-

ness scale. Full awareness of the reinforcing contingency was

assigned a score of one with 11 representing complete lack of
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awareness. An obtained range of three to 11 and a mean rating of

six indicated that the average S verbalized some secondary or

correlated hypothesis "that there might have been some unknown

relationship between his associations and the experimenter's

behavior" (Mandler & Kaplan, 1956, p. 582). A different procedure,

(Orne, 1959) involves a control group which goes through the inquiry

procedure as though they had actually been run in the experiment,

without, however, having actually participated in data production.

Simulating Ss have also been used, particularly in hypnosis (0.rne &

Evans, 1966).

Thus, it can be seen that a number of variations in assessment

of awareness have been proposed and utilized. However, it appears

that the probability of obtaining awareness reports in verbal

discriminations is at least partially a function of the class of

discriminative stimuli. Kanfer and McBrearty (1961) employed the

Taffel-type (1955) verbal conditioning task in which S constructs

a sentence using either a hostile or a neutral word. With reference

to Skinnerian theory they call the rewarded response class (hostile)

an S
D and the never reinforced class (neutral) the S

A
. But they

emphasize that verbal conditioning is not a simple case of operant

conditioning. They found that the greater the distinctiveness

between the S
D

and S
A the higher the proportion of aware Ss. Thus,

the probability of obtaining awareness reports in verbal discrimina-

tion is partially a function of the class of discriminative stimuli.
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Semantic Conditioniu of Meaning.

On the basis of work by Spielberger (1965) and many other

investigators who have been able to account for a considerable

portion of the variance by the degree of awareness measured in verbal

conditioning situations, it appears reasonable to conclude that a

simple extension of operant conditioning principles developed at the

animal level cannot adequately account for details of verbal con-

ditioning (Maltzman, 1966). But what of the classical conditioning

paradigm in which one would expect the responses to be less

volitional and more automatic? The classical theory of automatic

strengthening, unqualified by further assumptions, clearly implies

that learning should occur in the absence of either a correct or a

correlated hypothesis. This has been demonstrated with human Ss

a number of times.

For example, Newhall and Sears (1933) report that a

"sophisticated" S was surprised to learn that he had made conditioned

finger responses when he thought his finger had not moved during any

of the test trials of the session. Likewise, Ss used by Hefferline,

Keenan, and Harford (1959) remained ignorant of an invisible small

thumb twitch which had been conditioned to terminate or postpone

aversive noise. Other Ss, informed of the effective response, could

not produce it deliberatley in a size small enough to qualify for

reinforcement. But as Spence, Homzie, and Rutledge (1964) point out,

even in a highly controlled situation involving human eyelid

conditioning where a voluntary blink can be distinguished from a
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conditioned one, avoidance of voluntary factors by masking the true

purpose of the experiment is highly desirable.

Relatively few studies have accually used verbal materials for

the classical conditioning model (Bulgarella, 1966; Golin, 1964;

Razran, 1949a; Razran, 1949b). The Staatses (1957) reasoned that if

a nonsense syllable is immediately (one second in this investigation)

followed by a meaningful word, the meaning of the word would be

conditioned to the nonsense syllable. However, if the nonsense

syllable is paired with the same word each time, and the nonsense

syllable did, in fact, come to elicit the same meaning as the word,

it might be accounted for by direct association. The authors

determined to eliminate such a possibility by pairing the syllable

on each trial with a different word. It was necessary that each of

these words reflect the same connotative meaning. For example, the

words pretty, sweet, and healthy all have positive evaluative

connotation, and yet are quite different denotatively. Thus, the

nonsense syllable is considered to be a conditioned stimulus (CS)

and the words to be unconditioned stimuli (UCS). The semantic

differential, an instrument developed by Osgood (1952), was used as

the method for assessing the meaning built into the syllab:es.

There was significant evidence tnat meaning responses had been

conditioned to the nonsense syllables.

In addition to nonsense syllables, those authors have condi-

tioned meaning to proper names (Staats & Staats, 1958) and meaningful

words (Staats, Staats, & Biggs, 1958). They also found semantic

generalization of conditioned meaningful words to synonyms (Staats

& Staats, 1959).
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Pollio (1963) employed the Staats' procedure involving three

nonsense syllables as CS's and words as UCS's. Following condi-

tioning, Ss gave word associations to the CS syllables. These

associations were then rated on the semantic differential by other

Ss; these Ss produced ratings similar to those for the original

UCS's. Although the Staats' paradigm results have not always been

easy to replicate, this study by Pollio strongly supports their

findings.

Using the technique developed by Staats and Staats, Cohen (1964)

paired nonsense syllables (CS) with words (UCS) of high and low

evaluative meaning. After the conditioning trials, Ss rated the

syllable on a 7-point semantic differential scale whose end points

were labeled Pleasant and Unpleasant. Contrary to the results of

Staats and Staats, no evidence for LWOA was found.

Research in Maltzman's (1966) laboratory on semantic condi-

tioning and generalization uniformly shows that aware Ss are reliably

superior to unaware Ss and that individuals who do not verbalize the

CS-UCS contingency do not manifest performance which can be

interpreted as successful conditioning. However, Maltzman also finds

that institutionalized schizophrenics, like the retardates mentioned

earlier, may show reliable semantic conditioning and generalization

even though, because of their deterioration, it is not possible to

obtain a coherent verbal report. Although there is no verbal

evidence of whether or not Ss are aware, they show semantic

conditioning.



Thus, we have seen that from the time of Thorndike
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he Influence of Mediated Emerimental

Demand Perceptions on Theory and Experimentation

he Relation of Mediation to Awareness

One commonly finds "mediation" invoked as the vehicle via

which Ss recall and generalize the CS-UCS contingency (Kimble,

1962). In order to better understand the term mediation as it

applies to semantic materials a brief discussion of Osgood's

(Osgood, Suci, & Tannenbaum, 1957) theory of meaning is helpful.

The name of an object is the "sign." This sign is capable of

evoking a representational mediating response which is some

fractional part of the behavior that would normally occur to the

object itself. Mediating cues are produced by this mediational

response that would not have occurred if the sign (word) had

never been associated with the object. Because of these repre-

sentational components (rm sm) nonsense figures, syllables, and

other stimuli with no inherent meaning may take on some of the

meaning of the sign through conditioning. When these higher order

neutral stimuli take on such meaning they are termed "assigns."

8
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The relationships are illustrated by Osgood, Suci, and Tannen-

baum (1957) in Figure 2. The r
m

s
m

is part of the same behavior

(R
T
) produced by the significate or object or concept (S). The

word or name is a sign (171) of the object or concept (S) rather

than a sign of any of a multitude of other things. In Part B of

Figure 2, Osgood et al. diagram the development of the assign.

As can be seen in that figure, assigns (/S/) have their

meanings "assigned" to them through association with other signs

rather than through direct association with the objects signified.

Thus, most of the signs that we use are really assigns. Concepts

such as "good" and "awful" take on the representative connotation

of any number of signs.

The conditioning of meaning experiment is closely related to

Osgood's theoretical framework. In an important study of the

mediation of evaluative or attitudinal responses, Eisman (1955)

investigated selective preference in children. It was found that

the block to which a rewarded color name had been attached was

preferred significantly above a theoretical baseline.

Osipow (1960) demonstrated that color names associated with

either positive or negative evaluative words led to similar changes

in preference for nonsense figures associated with those color

names. In a more closely controlled experiment (Di Vesta, 1962)

preferences for a nonsense figure associated with a color name were

changed. Both reinforcing a neutral color name and attaching a

neutral color name to a positive evaluative sign in the first stage

of the mediation process led to significant changes in preference

for the manipulated figure.
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Another mediation study from the same laboratory (Di Vesta &

Stover, 1962) involving elementary school children consisted of

three phases. First, assigns were developed by conditioning signs

with evaluative meaning to neutral nonsense syllables. Next, the

assign was associated with a neutral nonsense figure. In the third

phase the nonsense figure was rated by Ss on evaluative scales of

the semantic differential. A second experiment enlarged upon and

supported the general findings that ratings of the figures labeled

with the conditioned assigns corresponded with the evaluative

meaning of signs associated with those assigns. Thus, we see that

in Osgood's terminology, when an assign is associated with evalua-

tive signs, the meaning will depend upon the nature of the mediating

response evoked by these signs.

However, a number of other representations and proposals of the

nature of mediation besides Osgood's "detachable" fractional response

have been expressed (Cofer & Foley, 1942; Mowrer, 1954; Spiker,

1956). For Cofer & Foley (1942) mediated or semantic generalization

depended upon preexperimental formation of conditioned responses or

associations. Figure 3 suggests the way these authors viewed

semantic generalization in 1942.

S comes to the experiment with the tendency to make Rx to

CS
l'

CS
2'

CS
3'

. . CS
n

or else this may be built in during a

pretraining session. Then S is experimentally conditioned by

reinforcing CS1 with UCS , setting up a conditioned response, R .

Generalization is now presumably found to CS2 . . . CS
n

. Invoking

the theoretical analyses of Hull (1938), Miller and Dollard (1941)
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Figure 3. Simplified descriptive schema for the development of
mediated generalization (Cofer & Foley, 1942).
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and others, Cofer and Foley (1942) indicate that upon the pre-

experimental (or pretraining) conditioning of CSI . . CSn to Rx,

each of these stimuli is also conditioned to an implicit, fractional,

kinesthetic r
x

. When CS
2

. . CS
n

is presented alone for testing,

it will evoke r
x

, whose s
x
will in turn elicit R .

For Mowrer (1954) a sentence is a conditioning device. He

posited a "mediating reaction" which the subject of a sentence (as

well as the referent of the subject) produces. By assuming that the

meaning reaction produced by the subject of a sentence is conditioned

to the mediating response rather than directly to the sentence

subject, he accounts for the phenomenon of semantic generalization.

Using meaning as an implicit mediating response, he suggests that

communication takes place when the meaning response which has been

elicited by the predicate is conditioned to the subject of the

sentence.

A discussion by Di Vesta (1962) is based upon a detailed

formulation of mediated generalization by Spiker (1956), in which

S experiences two stimuli, a figure (SF) and a color (Sc). These

are presented contiguously to S and he is trained to make a common

verbalresponse(R) to both of them; for example, he calls both
,x

"green." Then the S learns to respond with "good" (R ) to the

color "green" (Sc). While this new Sc - R connection is being

learned, s
x

(the stimulus produced by response R
x
) also becomes able

to elicit R . Thus, SF will gain in subjective evaluation. The

explanation then is that the figure (SF) elicits the verbal response

(R
x
); R

x
then elicits s

x
, and s

x
elicits R response. These



discussions of mediation that have been presented here, differ

little in theoretical structure, but their general representation

should be borne in mind for later explication.

Other papers by Di Vesta (1966), Carroll (1964), and Miron and

Osgood (1966) discuss mediating processes and the way in which

meaning is acquired. Carroll suggests that through general contact

with adult speech the child learns the denotative meaning of the

criterial attributes of signs or words. However, there are also

noncriterial attributes which are irrelevant to denotation that come

from individual experience. Through classical conditioning, these

responses are associated with linguistic symbols and correspond

to connotative meanings. To the extent that people have similar

experiences with a certain referent or language symbol, they will

express the same connotation for it. For example, pretty and

beautiful are both connotatively "good" for most individuals while

ugly and messy have a "bad" connotation. Words such a pretty and

ugly have strong denotative value as well as connotative. Words like

good and bad are evaluatively, more general in nature, and contain

more of the affective element without denoting anything in partic-

ular. It is a relative distinction that has been made most

systematically through the semantic differential.

Both Carroll (1964) and Miron and Osgood (1966) believe that an

individual's evaluative system develops through the person's inter-

action with the environment. Initially, it is induced directly by

the stimulus attributes. Later, fractional representations are

induced by signs of the original stimulus. Consequently, we can



35

think of evaluation of an originally neutral stimulus as eventually

coming under control of originally inadequate signs produced by

those persons with whom we interact. Measurements by the semantic

differential on the evaluation scales or some similar rating device

can provide an index of the satisfaction value of the stimulus to

the person.

White (1966) has done considerable work with children from age

three to eight. During this period certain shifts in learning and

preference appear to be taking place (also see Kendler, Kendler, &

Wells, 1960). Verbal mediation appears and has an important effect

on two stage learning processes. In addition a shift in position

preference as well as one for touching versus seeing is going on

about first or second grade. However, Di Vesta (1966) and Miron and

Osgood (1966) conclude that children's semantic structures, beyond

the second grade, at least, are very much the same as those found in

adolescents and adults. Such mechanisms are implicit in the

evaluative structure of even the seven year olch The Evaluation

dimension, as opposed to the Activity and Potency dimensions

(Di Vesta, 1966) is more heavily weighted both for children in the

second or third grades and for older children

Children of this age and younger have difficulty verbalizing

their perceptions of experimental contingencies, and most of the

debate concerning the assessment of learning without awareness has

centered upon the validity of Ss' verbalizations as a criterion of

awareness. Related to this difficulty is the possibility that

different levels of awareness exist and that verbalizable contin-

gencies need not be present to demonstrate conditioning
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As Postman and Sassenrath (1961) put it, "It is an outmoded and

unnecessary assumption that the modification of behavior must be

preceded by a correct understanding of the environmental contin-

gencies" (Postman & Sassenrath, 1961, p. 134). They mean by this

statement that whether or not the action of rewards is always or

never automatic is not a profitable question. Verbalizations may be

considered to be mediators which act to increase the probability of

appropriate responding. Unverbalized mediators, on the other hand,

are hypothesized to be involved in producing LWOA.

Previous studies have consistently demonstrated that mediation

can occur in the absence of awareness (Bugelski & Scharlock, 1952;

Russell & Storms, 1955; Mednick & Freedman, 1960; Horton &

Kjeldergaard, 1961). In a three-stage mediation paradigm Horton

(1964) deliberately manipulted conditions to induce varying amounts

of awareness. He reasoned that the aware Ss, particularly in view

of the findings reported in verbal conditioning literature (e.g.,

Dulaney, 1962; Spielberger, 1962), should generate maximum media-

tional effects within the "limits" of a particular mediation

paradigm.

Horton's findings were in line with this prediction; that is,

when experimental conditions provide cues that facilitate a knowl-

edge of the operation and purposes of the experiment, the unaware

S is likely to be a particularly poor performer. This lack of

performance has been attributed to task set, strategy, or a variety

of other variables which hinder some Ss from attending to task

relevant cues. However, the work of Horton and others have



37

demonstrated that when conditions are not particularly conducive to

awareness, many of the unaware Ss can perform quite well. They

found that both meaningfulness of the common element and learning

ability of Ss were significantly related to awareness in this

mediation situation.

The Perception of Experimental Demands

Orne (1962), in commenting about procedures for assessing

awareness and conscious verbal mediation, says that such inquiry

techniques as those discussed earlier clearly have their own "demand

characteristics." In this view, S is considered to be both an

active and productive respondent. Thus, his behavior in any

experimental situation will be determined by two sets of variables

(a) those traditionally defined as experimental variables, and (b)

his cognition of the way in which he should respond. He usually

will try to be a "good S" or behave in a manner that is beneficial

to the E's experimental hypothesis. Regardless of whether or not

S's behavioral hypothesis is correct, his responses will be

influenced. In a similar vein, Di Vesta (1962) points out that

although mediated generalization may be one basis of the development

of preferences, it is desirable to separate supposed secondary

reinforcing properties that have accrued through reinforcement from

conscious tries to be right.

Tolman (1932) believed that S forms definite cognitions about

what to expect and acts upon these expectancies. S must experience

a reward "one or more times" before his "behavior can change so as
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to become appropriate to it" (p. 71). He "must have a chance to

build up a 'cognitive expectation' for this new reward" (Tolman,

1932, p. 71) with its given demands.

In the excellent Journal of Personality. monograph on awareness

which appeared in 1962, Verplanck (1962) concurs that sooner or

later the S will start "making hypotheses" about features of the

experiment. And, while verbal behavior cannot be expected to bear a

one-to-one relationship with concepts of "hypotheses," "mediators,"

or perceived demands, there can be no dispute that these are

involved in what we mean by "awareness."

The demand characteristic perceived in any particular experiment

will vary with the sophistication and previous experience of the S.

Shepherd (1957) found this to be the case in a discrimination

learning-to-learn experiment with children. She used upper and

lower case Greek letters randomly arranged in six pairs and informed

the children that the "pictures would tell them which box to pick."

The Ss reached asymptote on the second problem (six trials with each

problem). Shepherd as well as Harlow (1949), the formal originator

of the learning-to-learn principle, found that children as opposed to

monkeys are fast at "catching on," and learning sets in some cases

are formed with relative ease. Other studies have supported the

findings that human learning and hypothesis testing situations which

extend over a long period of time are often influenced by learning

set formatioft (see for example, Di Vesta & Walls, 1967a; 1967b;

1967c).
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A Theoretical Structure for Assessing Perceived Demands

If, as the evidence strongly demonstrates, humans do form

hypotheses mediated by self instructional sets about the demand

characteristics in an experiment, then precise standardized measures

of these phenomena as they relate to awareness are necessary.

Dulany (1962) believes that such concepts as S's hypotheses enter

into lawful relationships no less fundamental than any other. Self-

generated hypotheses may influence behavior just as a direct

experimental manipulation can. When we treat Ss' reports of

hypotheses and actions in an experiment as unimportant we may have

been discarding the best part of the experimental data. With an

awareness of perceived demands encompassed by theory, an alternative

strategy becomes more appealing.

Such a strategy is suggested by Dulany (1962). He stated that,

a human S does what he thinks he is supposed to do if he

wants to . " (Dulany, 1962, p. 109). A theoretical network was

then proposed consisting of a "self-instructional set" mediating the

responses. This set is divided into three parts, as follows:

A Reinforcement Hypothesis in which S thinks that the

reinforcement

(a) signifies that a preceding response is correct;

(b) merely follows a certain response;

(c) only occurred; or,

(d) did not occur.

A Behavioral Hypothesis in which S's hypothesis is that

a particular response or response class is correct and is

what E expects S to do or choose.
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A Behavioral Intention which is a "volitional" intention

to select certain members of the response class.

The postexperimental questions that Dulany (1962) uses to

ascertain the nature of these three concepts for a particular S more

fully define the terms. They are as follows:

1. a. Did you notice whether or not I said anything
during the experiment? b. (What?)

2. a. Did you come to think it was random or did it
follow anything in particular that you did?

b. (What?)

3. a. Did you come to think there was or wasn't any
purpose or significance to the "Good" in this

experiment? b. (What?)

4. a. Did you come to think that there was anything you
were supposed to say, or not say on each trial in

order to be correct--something the experimenter wanted

you to say or not say? b. (What?) c. (Did you

come to think there was or wasn't any kind of correct

response?)

5. a. How did you go about making up your sentences?
b. How did you go about selecting a word from the

bottom of the card? c. (Would you say that you did

or didn't try to use any particular words or kinds of

sentences?) d. (What?)

Questions 1, 2, and 3 are directed to the S's Reinforcement

Hypothesis, question 4 to his Behavioral Hypothesis, and question 5

to his Behavioral Intention. Support for the theoretical assumption

that the Reinforcement Hypothesis and the Behavioral Hypothesis

should affect performance only through the Behavioral Intention was

found in an investigation by Dulany (1962).

The categorization of the Ss' reports to these questions further

defines the nature of the self-instructional sets. These categories

are largely self-explanatory but a comprehensive elaboration of their
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practical and theoretical relevance is discussed (Dulany, 1962).

They are as follows:

Report of Behavioral Hypotheses: The subject .

I. names the correct response class and calls it correct
or describes it as what he is supposed to do or as

what E wants him to do.

II. names as correct (or as what he is supposed to do or

what E wants him to do) some response class that is
positively, but imperfectly, correlated with the
correct response class.

III. does not name the correct response class as correct.
He may report that he does not know the correct
response, that he does not know whether there is a
correct response, that there is not a correct
response or he may report some uncorrelated and

irrelevant response class as correct, (An irrelevant

response class is one that is uncorrelated but not

incompatible with the correct response class.)

IV. names as correct some response class that is

uncorrelated but partially incompatible with the
correct response class--e.g., right-left alternation

or position preference when the correct response is
randomly distributed right and left.

V. names as correct some incorrect response class that
is negatively correlated with the correct response

class.

Report of Reinforcement Hypotheses: The subject .

A. reports the significance of the contingent stimulus--

that it signified that the preceding response was
correct or what E wanted or would agree with. It is

described as having some selective reinforcement or
information value, not as a general encouragement to
continue.

B. reports the distribution but not the significance of
the contingent stimulus--that it followed the response

class E designates as correct.

C. reports the occurrence but neither the significance

nor the distribution of the contingent stimulus.

D. does not report occurrence of the contingent stimulus.
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Report of Behavioral Intentions: The subject .

1. reports intention to produce the response class E
designates as correct.

2. reports intention to produce some response class that

is positively, but imperfectly, correlated with the

correct response class.

3. reports no particular intention or reports intention

to produce some irrelevant response class.

4. reports intention to produce some response class that

is uncorrelated but partially incompatible with the
correct response class.

5. reports intention to produce some response class that
is negatively correlated with the correct response
class (preceeding formulations from Dulany, 1962,

pp. 113-115).

Dulany's formulations have been widely cited since they were

first proposed. A classification by Locke (1966) of the four major

types of questions used in verbal learning studies by different Es

testifies to the usefulness of Dulany's theory. Locke's categories

are (Type I) Purpose of the Experiment, (Type II) Response-

Reinforcement Contingency, (Type III) Intention to get the Reinforce-

ment or to Give the Correct Response, and (Type IV) Recall of

Behavior. Throughout the subclassifications of these four main

headings the link to Dulany's theory is apparent. Questions of

Types II and III would be involved in the most direct test of the

operation of the law of effect. Type II questions relate directly

to S's awareness of the response-reinforcement contingency and

Type III to his intentions. On the other hand, Type I questions are

indirectly related to the law of effect. These questions are more

cogent for inferences regarding awareness of the response-reward

contingency. Locke states, "In effect, Type I questions are most
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directly pertinent to S's awareness of the demand characteristics of

the experimental situation" (Locke, 1966, p. 295). Such questions

ask whether S knows what E wants or expects him to do. Likewise,

Type IV has little to do with the law of effect and is related only

to memory of behavior.

The Relevance of a Recent Series of Conditioning of Meaning

Experiments

A series of experiments related to the literature discussed thus

far has been recently performed by Nunnally and associates (Nunnally,

Stevens, & Hall, 1965; Nunnally, Duchnowski, & Parker, 1965; Parker

& Nunnally, 1966; Nunnally, Knott, & Duchnowski, 1967; Knott,

Nunnally, & Duchnowski, 1967; Faw & Nunnally, 1967; Hall, 1967;

Nunnally, Duchnowski, & Knott, 1967; Nunnally & Faw, 1968). They

have used conditioning devices such as a wheel spin or a slot machine

which S sets in motion but over whose outcome S has no control. They

have employed such dependent measures as verbal evaluation, selective

attention, and reward expectancy as effects of schedule of reinforce-

ment, delay of reinforcement, number of conditioning trials, delay

of testing, massed versus distributed practice age, and sex. All

of these variables have been considered as they relate to the effect

of rewards and punishments upon neutral objects.

In general, the results of these studies have yielded the

following outcomes. Rewarded stimuli are preferred more than

punished or neutral stimuli whether measured by adjectives assigned

to the stimuli or by measures of selective attention (e.g., eye



movements, pupillary response, and instrumental viewing responses).

Such conditioning also leads to greater "expectation of reward" in

other similar settings. This expectancy of reward is an increasing

monotonic function of the percentage of reinforcement during condi-

tioning. None of the effects were due to the age or sex of the

children, nor to levels of massed or distributed practice.

Of particular interest were three additional findings: First,

the effects wtre as strong for Ss tested five weeks later as for

those tested the day following the end of conditioning sessions.

Second, anticipation of reward had as strong an effect as that due

to the actual pairing of neutral objects with rewards. In this

situation Ss were told, "Tomorrow when the pointer stops on this

make-believe word, you will win two pennies from this big pile, If

the pointer stops on this make-believe word tomorrow, you will lose

one penny and have to return it to the pile." Third, the effects

were as strong for Ss receiving only five conditioning trials as for

those receiving larger numbers of trials. In discussing this third

finding, Nunnally, Knott, and Duchnowski (1967) attribute this

"conditioning" effect to a gradual refinement of their procedures

"to obtain the strongest and most rapid conditioning that could be

accomplished" (Nunnally, Knott, & Duchnowski, 1967, p. 260),

While the authors admit that verbal evaluation can be thought of

mainly as a "cognitive" measure, they make no systematic attempt to

assess Ss' hypotheses or intent and hold that "the conditioning

apparently occurs in full force in early conditioning trials"

(p. 261).
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It appears reasonable, with a limited number of attributes,

that five reinforcements may be enough for S to understand that the

critical stimulus delivers pennies and adjust his preferences

accordingly. This appears to be a more reasonable explanation for

the phenomenon than the mechanism of "the strongest and most rapid

conditioning that could be accomplished." That is, if cognitive

processes are considered in such experiments the effects of

conditioning may be slight. Such considerations are the primary

concern of the present experiment.

Summary

Conditioning of meaning is a topic closely related to

Thorndike's law of effect, which holds that the action of rewards

can be automatic and independent of conscious perceptions. But

Thorndike realized that persons are often aware of the response-

reinforcement contingency, and he believed that such knowledge was

beneficial to Ss' learning and performance.

Several studies were cited as an outgrowth of Thorndike''s'woik,-

Although these experiments have clarified the issues and contributed

to a better understanding of awareness and the automatic action of

reinforcers, they have failed to resolve differences of opinion held

by contemporary investigators. For example, Postman has opposed the

Adams position which is supported by Dulany and Spielberger.

A series of recent studies was conducted to investigate verbal

operant conditioning. From 1950 to 1958 little evidence was found

to support the notion that Ss become aware of the reinforcement

, , rf , ,
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contingency. Since that time, however, the majority of investiga-

tors, who have employed intensive postinterview techniques, report

little or no verbal conditioning can be attributed to Ss classified

as unaware. A number of older studies such as that of Rees and

Israel (1935) have been attacked on this basis.

Although several modified methods for assessing awareness have

been proposed, the verbal report remains the technique most often

used. It is pointed out that many children, old persons, brain

damaged individuals, and mental defectives are unable to make such

verbal reports although they show effects of conditioning.

Even classical-type semantic conditioning studies have had to

deal with the awareness question. While some (e.g., Staats &

Staats) report no evidence that Ss become aware of the CS-UCS

contingency, others (e.g., Maltzman) indicate the reliable superi-

iority of these Ss.

In such conditioning of meaning experiments it is probable

that, through learning sets and generel awareness, S forms

perceptions about the experimental demands of the situation. These

demand characteristics influence the mediation of the affective or

connotative meanings involved.

Dulany has proposed a system for assessing Ss' hypotheses about

the purposes, demands, and response-reinforcement continguencies.

His system includes a theoretical framework for relating reinforce-

ment hypotheses, behavioral hypotheses, and behavioral intent to

performance, and an interrogation procedure yielding information

concerning S's awareness of these mechanisms.
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A recent series of conditioning of meaning experiments by

Nunnally and his colleagues was described. They have found that

rewarded stimuli are preferred more than punished or neutral

stimuli. Verbal evaluation and selective attention have been

viewed by those authors as being more aptly accounted for by the

automatic action of reinforcement than by mediated awareness of

the demands of the experimental situation.
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identified. Nevertheless, the authors admit that because of their

Ss' low level of verbal facility and because of E's questionable

interviewing procedures, "we presently do not know the forms of

awareness and intention that accompany the experimental treatments"

(Nunnally, Stevens, & Hall, 1965, p. 55).

Even if the most determined questioning failed to elicit

verbal evidence of S's awareness of the experimental demands, this

would still not be crucial evidence of lack of intention to help E.

In addition, it has already been noted (p. 23) that E might

encounter difficulties in employing such procedures because of

children's limited verbal facility in expression. Furthermore, a

verbal report is, itself, subject to modification by demand factors.

Accordingly, researchers are more convinced by evidence for

or against cognitive control obtained via behavioral measures than

they are by introspective report. Ideally, an experimental design

with the discovery of awareness and of the effects of demand

characteristics among its purposes should control for effects of

repeated testing, which may be confounded with the manipulation of

the number of 4einforcements (one, two, or three conditioning

sessions) as in the Nunnally, Stevens, and Hall (1965) study.

Concomitantly, a design in which these variables are controlled

would increase external validity (Campbell & Stanley, 1963). As

Orne (1962) has pointed out, the extent to which the S's behavior

is related to his awareness and intention, rather than the

experimental variable, will in large measure determine both the

extent to which the experiment can be replicated with modified



demand characteristics and the extent to which generalizations can

be drawn about the effect of the experimental variables in non-

experimental contexts.

These considerations involve the question of whether the

measurement of affect, in Nunnally's experiments, influences

affective ratings by the subject. To be more specific, does an

experiment in which four evaluatioas of conditioned stimuli are

obtained provide Ss with cues (whether explicitly or implicitly)

to the experimenter's hypotheses? Will the procedure in which four

ratings are obtained yield different results from the procedure in

which only one measure is takeu? If the S's evaluation of rewarded

stimuli does, indeed, differ as a consequence of manipulations in

ratings, what mechanism can account for the difference? Rating

procedures from one occasion to the next are similar in their

structural characteristics. If a stimulus is rated with several

adjectives reflecting similar evaluation, it might be expected that

a corresponding degree of habit strength or probability of responding

with similar adjectives in future ratings is increased by the mere

frequency of contiguous association between attribute and adjective.

Does learning-to-learn across repeated structurally similar ratings

function to facilitate increased awareness of the experimental

demands yielding concomitant inflation of the evaluation? The

greater the number of rating sessions invoived in an experiment, the

greater is the opportunity for habit strength of previously chosen

adjectives and learning-to-learn to operate. If such mechanisms are

operating, what is the trend of the function (positively or

negatively accelerated, decelerated, linear, or quadratic)?
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On the basis of an analysis of the Nunnally, Stevens, and Hall

(1965) study in accordance with the above rationale, several

additional assumptions can be made for the present experiment.

Thus, during the course of a seven day conditioning of meaning

experiment there are ostensibly two processes involved: rewards are

(or are not) associated with specific (originally neutral) stimuli,

and ratings of the stimuli are made on each rating day. The

procedure has several possible consequences: (a) the conditioning

trials may have no effect; (b) stimuli may acquire meanings through

frequent contiguous association with the reward; (c) the S may

learn, with increasing precision "what tne experimenter wants him to

do," and he may (or may not) act accordingly. These consequences

are diagrammed in Table I.

Information that facilitates the formation of hypotheses or

perceptions of experimental demands in a two-phase experiment can be

obtained by S through the situation surrounding the administration

of reinforcements and through the nature of the questions involved

in the rating task, Thus, an analytical experiment is required to

separate the effects of conditioning per se from the possible effects

of sequential or multiple ratings of stimuli. One alternative is

the design chosen for the present study in which manipulations of

constant (the same stimuli on all conditioning and rating days) and

variable stimuli (stimuli changed after each rating day) are crossed

orthogonally with variable numbers of evaluations. In the rating

manipulation the number of conditioning trials (reinforcements and



TABLE I

SOME POSSIBLE EFFECTS IN A LONG-TERM
SEMANTIC CONDITIONING EXPERIMENT

52

Effect Process

Semantic
Conditioning

No Effect

Positive Evaluation

Negative Evaluation-

Ineffective Conditioning

2 Combination of + and -

Factors

3 Automatic Action of Rewards

4 Partial Understanding of the
Response-Reinforcement
Contingency

5 Cognitive Perception of
Experimental Demands

6 Combination of 3, 4, and 5

--7 Deliberate Negative
Intention

--8 Misinterpretation of the

Reinforcement

9 Combination of 7 and 8
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days) can be kept constant, but the number of ratings can be varied.

In the stimulus manipulation the conditioned stimuli can be kept

constant over all trials (days) or can be changed from trial to

trial (from one conditioning session to the next).

Accordingly, if, in the manipulation of number of ratings, the

rating on the last trial varies as a function of the number of

evaluations made, the hypothesis is that ratings contribute to the

learning of demand characteristics and increased awareness. Con-

versely, if the rating on the final day does not vary as a function

of number of ratings, but the rating does vary as a function of

trials, then the hypothesis is that number of reinforcements

(reinforced trials) is a primary determinant of changes in meaning.

(Note, however, that this still does not separate the effects of

reinforcements themselves from the effects of ratings on demand

characteristics, an interesting notion and one that is worthy of

further investigation, but unfortunately is beyond the scope of the

present study.)

The specific experimental hypotheses investigated in this

experiment, and based on the above rationale, are as follows:

Hypothesis I. Preference can be conditioned by. associatiu

stimuli with secondary reinforcers.

Although this hypothesis has been supported many times in

previous experiments, it provides a necessary baseline in the

present study. Hypotheses II and III are central to the purposes

of the present investigation.

The secondary reinforcers in this case are marbles and toys

which are assumed to serve a function similar to trinkets in a study
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by Schroder (l956)c In his experiment it was demonstrated that

formerly neutral tokens acquired reinforcement value for elementary

school children. The tokens were inserted into a vending machine

which dispensed trinkets, and different schedules of reinforcement

produced reliable effects in the conditioning of preference for the

token. Similarly, in the present experiment, it is assumed that

preference for a critical stimulus can be acquired through

association with small toys and marbles.

Hypothesis II. The magnitude of the preference for a given

stimulus is directly related to the number of ratings of that

stimulus made by. S, as well as a function of the number of rein-

forcements associated with the stimulus.

It appears reasonable that during an experiment in which

several similar evaluations are obtemed on the same stimulus, the

S would acquire considerable sophistication about the demands of the

experiment by the time it was concluded. This process would be

analogous in some respects to learning-to-lcarn in which the process

of making several ratings of the same (similar) stimulus parallels

the repeated solution of the same (similar) problem. Thus, through

nonspecific transfer of rating skills and other skills required for

participation in a given experiment, the S becomes more efficient

at solving that kind of problem. More specifically, over several

problems Ss acquire the rule that E "wants the reinforced one to be

called 'good" or some comparable learning set.

There is an alternative hypothesis which must also be con-

sidered here. Repeated ratings of the same stimuli over conditioning
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days may yield an increase in CS preference as it did in the

Nunnally, Stevens, and Hall (1965) study. However, the group which

rates the stimulus only once (on the final day) may evaluate it just

as positively on that final day as does the group which makes

multiple ratings. If these results are obtained, then it is

reasoned that: the changes in preferences are due primarily to

reinforcements rather than ratings, or 2xperience with the same

stimuli.

Hypothesis III. Ratings of conditioned stimuli in which all

stimuli are varied from one conditioning session to the next will

increase in polarization over the course of the scusiment due,

primarily, to the effects of rating.

This, of course, is the important hypothesis regarding the

effects of the rating procedure on the acquisition of knowledge

about demands. Similar ratings of different stimuli are assumed

to consist of repeated problems of the same type. Although a

companion to Hypothesis II, Hypothesis III refers to the effects of

repeated ratings on different stimuli, whereas Hypothesis II refers

to the effects of repeated ratings on the same stimuli. Thus, to

the extent that frequency of association between a stimulus and

reinforcement has a strengthening effect on preference, independent

of ratings, the function hypothesized for repeated ratings of

different stimuli (Hypothesis III) should be weaker than that

hypothesized for repeated ratings of the same stimulus (Hypothesis

II).
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Again, the alternative possibility is that no change will occur,

in evaluations of the stimuli which are changed on each new con-

ditioning day (i.e., ratings are the same from day to day or from

set to set) but are higher than with experience (without reinforce-

ment) only. If so, it can be hypothesized that .shar in

preference are due primarily to reinforcements rather than to

ratings or experience with different stimuli.

The conditions related to manipulations of stimuli thus, can

be seen to control for learning-how-to-learn and warm-up-effects,

and the relative contribution of ratings and reinforcement to the

evaluation of stimulus meanings can be determined.

A postexperimental procedure may be used to investigate the

identification of Ss' behavioral and/or reinforcement hypotheses as

they are correlated with experimental variations. Thus, S's

awareness of the experimental demands should become apparent if he

is required to change places with E, and to administer reinforcement

to the E who now plays the role of S. Ss who have correct

hypotheses about the nature of the experiment should be superior

to those whose perceptions are incorrect in performing the tasks

associated with E's role. Conversely, Ss who have formed incorrect

reinforcement hypotheses will fail to perform accurately the

reinforcing role when the correct stimulus appears, and Ss with

incorrect behavioral hypotheses will reward inappropriate stimuli.

Although these several interpretations of the consequences of the

role-playing procedure may be difficult to separate statistically,

the procedure holds the promise of being a useful alternative to
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verbal interview for young children. Only reinforcement and

behavioral hypotheses are of concern in this procedure since, with

young children, who are usually quite cooperative in an experimental

setting, it is assumed that Ss select their answers to agree with

their behavioral hypotheses; i.e., behavioral hypothesis and

behavioral intent are consonant. In addition a modified Dulaney

(1962) postexperimental interview should provide corroborative and

clarifying awareness data to complement those of the role-playing

procedure.

Summary

Analysis of Experiment I performed by Nunnally, Stevens, and

Hall (1965) suggested that increased preference for a critical

stimulus over trials might be attributed to cognitive factors, to

conditioning (reinforcements), or to both. The present experiment

was designed to investigate the independent effects of these two

variables on the development of preferences in conditioning

experiments.

Accordingly, the following primary hypotheses were developed:

Preferences can be conditioned by associating stimuli with secondary

rainforcers. The magnitude of the preference for a given conditioned

stimulus is directly related to the number of ratings of that

stimulus made by S, as well as a function of the number of

reinforcements associated with the stimulus. Ratings of conditioned

stimuli in which all stimuli are varied from one conditioning session

to the next will increase in polarization over the course of the



experiment due, primarly, to the effects of rating. However, the

possibility that the Nunnally et al. (1965) results might be due

solely to reinforcements rather than ratings or experience was

retained as an alternative hypothesis.

Postexperimental measures of awareness were viewed as

complementary to behavioral measures of cognitive performance

inherent in the design.
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CHAPTER IV

METHOD

The overall design employed in this investigation consisted of

four levels of rating schedules orthogonally crossed, with two levels

of stimulus conditions. An additional control group, apart from the

main design, was provided for the purpose of providing experience

with the stimuli in the absence of reinforcement. In one variation

of the stimulus conditions the stimuli that were associated with

reinforcements were always the same from one training session to the

next (Condition SS) throughout the experiment, and in the other, the

stimuli differed among sessions (Condition DS). Each of the SS and

DS conditions were orthogonally crossed with four rating schedules

varied according to the number of rating days. Of the seven days

in which the experiment was conducted, Group R4 rated stimuli on

four days (days 1, 3, 5, 7); Group R3 rated stimuli on three days

(days 3, 5, 7); Group R2 rated stimuli on two days (days 5, 7); and

Group R1 rated stimuli on one day (day 7). Ss in Groups R3, R2,

and R1 were administered filler tasks on days in which ratings were

not obtained.

The total design was comprised of eight groups with a separate

control group. The latter was a control for reinforcement, or

experience-only group (Condition E0). Ss in this group viewed the

same stimuli throughout the experiment, as did Ss in the SS groups,
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rated stimuli on all four evaluation days, and performed all aspects

of the task on training session days, but were never provided rein-

forcements. The overall experiment covered seven consecutive school

days (rating or filler activity on days 1, 3, 5, 7, and conditioning

trials on days 2, 4, 6) for each S. A graphic representation of the

design is displayed in Table II.

141212SIP

The Ss were 108 first grade children (12 in each of nine

conditions), 58 boys and 50 girls, from the Bellefonte Elementary

School in Centre County, Pennsylvania. In addition, 20 first

graders, 10 boys and 10 girls, from the Pleasant Gap Elementary

School in the same county participated in a pilot study and in

preliminary evaluation of the adjectives to be used in the experi-

ment.

The 108 Ss were members of four classes and were assigned by

reference to a table of random digits to the nine experimental

conditions with the restriction that all classes be represented

approximately equally in each condition. Following assignment of

the first nine Ss to the nine conditions, the randomization pro-

cedure was begun again, i.e., randomization of Ss was recycled at

N + 1 treatments. This distribution of classes among conditions is

reported in the Appendix, Table XII. There was no evidence that Ss

in the four classes differed systematically from each other with

regard to the experimental task.
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TABLE II

REPRESENTATION OF TREATMENT CONDITIONS

Verbal Rating Days

Same
Stimulus (SS)

Different
Stimulus (DS)

1,3,5,7 3,5,7 5,7 7 1,3,5,7

Group*
SS-R4

Group
SS-R3

Group
SS-R2

Group
SS-R1

Group
SS-EO

Group
DS-R4

Group
DS-R3

Group
DS-R2

Group
DS-R1

n = 12

N = 108

SS-R4
SS-R3
SS-R2

(1) SS-R1

ct1 DS-R4
DS-R3
DS-R2
DS-R1

SS -EO

Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Rate
Fill
Fill
Fill

Rate
Fill
Fill
Fill

Cond.

Cond.
Cond.

Cond.

Cond.

Cond.
Cond.
Cond.

Rate
Rate
Fill
Fill

Rate
Rate
Fill
Fill

Cond. Rate
Cond. Rate
Cond. Rate
Cond. Fill

Cond.
Cond.
Cond.

Cond.

Rate
Rate
Rate
Fill

Rate Expo. Rate Expo. Rate

Cond.
Cond.
Cond.

Cond.

Cond.
Cond.

Cond.

Cond.

Rate
Rate
Rate
Rate

Rate
Rate
Rate
Rate

Expo. Rate

Note.--The following abbreviations were used in the
Rate = verbal rating of the appropriate stimuli; Cond. =

trials; Fill = neutral filler activity; Expo. = exposure
reinforcement; SS = same stimuli throughout conditioning
days; DS = different stimuli on conditioning days, i.e.,
stimuli change on days 2, 4, and 6; EO = experience only

reinforcement).

Replication of Nunnally, Stevens, and Hall (1965).

table above:
conditioning
without
and rating
all six
(no
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The ages of the children ranged from 72 to 93 months with a

mean age of 81.05 months (see Appendix, Table XIII).

Apparatus, Rating Materials, and Filler Materials

Different materials were used in each of the three phases of

the experiment: the training apparatus was employed for the con-

ditioning sessions; stimulus blocks were used for the rating task;

and puzzles provided filler tasks for unscheduled rating days.

Conditioning apparatus. The training apparatus (see Figure 4)

consisted of a small, four-legged, circular-top table with a wheel-

spin device.
1

The table top of this apparatus was a circular board 28 inches

in diameter which stood 16 inches from the floor and was covered with

green felt material. A circle of 18 upright pins was located four

inches from tl'e outer edge. The stimuli (three drawings of one set,

or 18 stimuli) were drawn in black ink on white cardboard rings in

which holes were punched to allow them to fit over the pins and lay

flat on the table. These rings had outside diameters of 28 inches

and inside diameters of 19 inches. Each of the two cardboard rings

had one set of stimuli on the front and one set on the back thereby

allowing E to change stimuli between Ss rapidly.

1The primary basis for the decision to use the spin-wheel

apparatus rather than the slot-machine was a personal communication

from Nunnally that indicated the spin-wheel game to be a versatile

piece of apparatus for studies of conditioning reward value.
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Screens
E's Chair

/

Aarble Dispenser

Flexible Tip

Stimulls Ring

S'sjChair

Marble Box

Figure 4. The surface of the conditioning table.
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The center of an 18" x 2" x 1" formica arrow with a 1-1/8 inch

flexible, plastic pointer attached to the arrow's head was mounted

on a pivot in the center of the table. The pivot consisted of a

9" x 3/8" threaded steel shaft which was firmly secured to the center

of the arrow, ran through a ball-bearing mounted in the table center,

and extended 7-1/2 inches into a hollow wooden column. This column

extended downward' from the table top to within 3-1/2 inches of the

floor (a length of 12-1/2 inches with a diameter of 3 inches). It

was attached to the legs of the table by wooden spokes. The end of

the shaft was seated in a bearing at the bottom of the column. Thus,

when the arrow was spun, the pointer of the arrow brushed the pins

thereby serving as the primary friction to retard the spin, since

the entire threaded shaft turned easily.

A friction device by which E could control the stimulus on

which the arrow stopped was also built into the apparatus. This

device consisted of a 6-1/2" x 1/4" wooden dowel extending horizon-

tally through holes in a leg and the column to engage the threaded

shaft. A cable and foot pedal allowed E to apply varying amounts of

pressure to this center shaft, thereby indetectably slowing the arrow

until it stopped at the desired position. This device was used only

when it was apparent that S was either going to exceed or fall short

of the prescribed time for a conditioning session (see Procedure

section).

A black, open-top box measuring 4-1/2" x 4-1/2" x 2" was

mounted to the edge of the table top at S's right hand to collect

the marble reinforcements for rewarded stimuli. A Gerbrands
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Automatic Marble Dispenser was mounted on a 10" x 12" platform

attached to the right side of the table (as viewed by S). The

marble dispenser was operated by remote control by E, who viewed

the Ss' spins throughout the trials and dispensed marble each

time a spin stopped on a stimulus to be rewarded.

The Ss sat in a child's chair at the table, and its size

allowed them to comfortably perform whatever tasks were required.

A system of screens blocked from S's view, the E (on conditioning

days), ele marble dispenser, and the friction control device.

Routine maintenance such as replacing flexible tips and oiling the

conditioning apparatus was performed periodically during the

duration of the experiment.

Rating materials. The rating materials consisted of a cover

for the conditioning table and stimulus blocks. The cover concealed

the pins, arrow, and ring, thereby providing a flat surface on which

the rating blocks or filler apparatus could be manipulated. The 28

rating stimuli were drawn in black ink on white 2" x 3" cards glued

to black 2" x 3" x 2" wooden blocks (see Table III).

Filler materials. A jigsaw puzzle replaced the rating procedure

for Ss who were not scheduled to rate the stimuli on a particular

day. These puzzles were recommended by the manufacturer as being

appropriate for children of age six. They were brightly colored

picture puzzles of heavy fibreboard with loosely fitting pieces.
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Stimulus Materials

The stimulus materials for the conditioning and rating tasks

were 28 (four sets of seven) upper and lower case Greek letters.
2

Shepherd (1957) indicated that such stimuli are discriminable by

first grade children, and although the stimuli almost certainly

have some association value, even for young children, they are

relatively neutral in affective value before conditioning trials.

Each set of stimuli consisted of six standard stimuli and one

11 extra" stimulus which did not appear on the conditioning ring but

was used in rating trials. On the four conditioning rings each of

the six standard stimuli was drawn at three random positions about

the ring with the restrictions that one complete order of the six

stimuli must appear before the next began and that the same stimulus

could not be adjacent to itself. Thus, there were 18 possible

stopping places for the arrow. The stimuli were drawn over a 1 inch

high template with 1/8 inch black ink lines. All stimuli faced S

as he viewed the conditioning apparatus. The 28 rating blocks were

stimuli identical to the 24 standard stimuli of the conditioning

rings plus the one "extra" stimulus for each set, A, B, C, D. The

four sets of stimuli (A, B, C, D) are listed in Table III.

2
It was decided not to use geometric figures for stimuli, as

did Nunnally, Stevens, and Hall (1965), since 28 orthogonally

related figures could not be devised without resorting to random

shapes.
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Two measures of verbal evaluation of the stimuli were taken.

Adjective assignment ratings similar to those used by Nunnally,

Stevens, and Hall (1965) followed by a forced-choice adjective

rating of the stimuli were given by S on each scheduled rating day.

To supplement information about perceived demands and awareness which

could be inferred from the design per se, two postexperimental

measures of awareness were also administered.

Ad'ective rating. The adjective rating task required S to

assign 14 adjectives to six stimuli or "pictures." The six rating

blocks for this measure included the pay-off stimulus and four non-

rewarded stimuli from the standard set as well as the "extra"

stimulus for that set. This extra stimulus, which did not appear

among the conditioning stimuli, was inserted in the rating in place

of a randomly selected, deleted stimulus in order to determine the

pattern of preference for such a stimulus. The 14 adjectives, (see

Appendix, Table XIV) read in random order, to be assigned to the

blocks were those used by Nunnally et al. (1965) with the exception

that "mean" was substituted for "poor.

3The basis for this substitution emerged in the pilot work for

the experiment. In a preexperimental evaluation of 20 adjectives

all of the Nunnally et al. adjectives received an evaluation which

was highly polarized in the proper direction except "poor." A mean

of 3.30 for "poor" as opposed to 4.55 for "mean" was registered on

a five step semantic differential evaluation scale by 20 first grade

pupils. Four groups of five Ss each marked an X in one of five,

boxes labeled "very good, a little good," blank, "a little bad,

very bad." Ss received only one series of boxes on a slip of paper

at a time, rated one word, and returned that slip to E before

receiving another. Instructions and procedures for this

'
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Verbal forced-choice rating. A verbal evaluation based on a

forced-choice rating of the same stimuli involved in the adjective

rating was also obtained. In this procedure, S applied either the

positive or the negative adjective from each of seven pairs of

bi-polar evaluative adjectives, presented orally by E, according to

his evaluation of the stimulus before him. The bi-polar pairs (see

Appendix, Table XIV), were constructed from the 14 adjectives used in

the adjective rating task. They were read to S to be applied to each

stimulus used on a given rating day.
4

Postexperimental awareness measures. The first postexperimental

measure was concerned with obtaining behavioral evidence of S's

reinforcement and behavioral hypotheses. It involved a reversal of

roles in which E sat in S's chair and spun the traintng arrow. S's

task was to play the role of E in the reinforcement situation. A

correct reinforcement hypothesis was defined operationally as S

ejecting marbles when the arrow stopped. A correct behavioral

hypothesis consisted of ejecting a marble each time the arrow stopped

at the CS. Additional criteria are discussed later.

preexperimental evaluation were adapted from Helper (1965). A

replica of the semantic scale appears in the Appendix, Table XV, and

the means are reported in that same table for this pilot evaluation.

4It was found that this measure was not sensitive enough to

differentiate treatments. Ss in all conditions tended to make

extreme ratings involving all positive or all negative adjectives.

For example, a number of Ss rated all stimuli in the experiment

totally positive. Since this measure did not yield fruitful results

it will not be considered further in subsequent sections of this

report. The results were as follows: x2(6) = 8.06, 2.>.05 for a 3 x 4

matrix (SS, DS, and EO by 0 or 1, 2 or 3, 4 or 5, and 6 or 7

positive adjectives assigned by forced choice to the CS on the final

rating day), and F(8, 99) = 0.93, 2?05 for positive minus negative

adjectives assigned on the final day.
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The postexperimental awareness interview also focused on the

measure of S's reinforcement and behavioral hypotheses. The inter-

view was adapted from Dulany's (1962) theoretical framework. Replies

to the following questions and probes were recorded:

1. a. Did you notice whether anything happened during
the time you were spinning the arrow? b. (What?)

c. When the arrow would stop what happened?

2. a. Did you come to think it was just anytime or did it
follow something in particular? b. (What?)

3. a. Did you come to think there was or wasn't any
purpose or reason for having the marble in this game?

b. (What?) c. Did the marble come out when the
arrow pointed to one particular design or picture?

d. Which one?

4. a. Did you come to think that there was anything you
were supposed to say, or point to with the blocks in
order to be right--something I wanted you to say or

point to? b. (What?) c. Did you think there was or

wasn't any kind of right answer?

5. a. How df.d you go about deciding which block to point

to? b. If I said "Good which one would you point to.
. Why? c. Did you try to give the good words to

the design or picture that got the marble or did you
think about that? d. When did you push the button
to give me marbles today?

Procedure

Each S was individually escorted to and from the experimental

room in the school by E on each of the seven consecutive school days

in which he participated in the experiment. The room was an

attractive speech therapy room which was no longer in use for that

purpose. S was seated at the apparatus table for each session.

After a few introductory remarks the appropriate session was begun.

46: -
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Before the first session of the experiment each S was shown the

randomly assigned (by random digits) set(s) of stimulus blocks which

he would eventually rate. In order to reduce variability due to

inherent preference or dislike for a particular Greek symbol, S was

instructed to point to the one that he liked "most" and the one which

he liked "least" in each set as Ss did in the Di Vesta (1962) study.

Prior to this procedure, one stimulus from each set of standard

stimuli had already been assigned at random as a "pay-off" stimulus

to be rewarded during conditioning of a given S. If this assigned

pay-off stimulus was either the "most" or "least" preferred figure,

then a random assignment from the remainder of the stimuli was made.

On the first expedmental rating day (e.g., day 1 for Groups

SS-R4 and DS-R4, but day 5 for Group DS-R2; see Table II) the six

appropriate rating blocks were laid on the table from left to right

in front of the child.

S was instructed as follows: "Today we are going to play a word

game (or, the word game again). I will call out a word, and you tell

me which picture or design the word fits. You do not have to take

turns with the blocks. Each time I say a word you point to the

picture that you think fits that word the best." E then said, "The

first word is Which one do you think fits ?" If S did

not understand the word "fits," then "goes with" or "is" was used in

its place. After S had assigned two adjectives to the blocks, the

positions of the blocks were shuffled to prevent any bias which might

occur on the basis of the positions of blocks on the table. The

blocks were rearranged after every other adjective was assigned
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while S looked away from the blocks at a black paper circle attached

to the wall at his left. E sat to the right of and slightly behind

S for the rating phase of the experiment.

Immediately following the adjective assignment part of each

rating session, the forced-choice semantic rating was administered by

exposing one block at a time and instructing S, "Now we want to use

just one block. I'll say two words, and you tell me which one fits

this design or picture." E then inquired, "Is this picture pretty

or ugly?" After S replied, E then asked, "Is this picture worst or

best?" The procedure was continued with choices to be made from

these pairs: good--bad; nice--awful; beautiful--messy; and happy--

mean. Further, the procedure was repeated for each of the six

blocks. The blocks were exposed in random order, and the order in

which E said the pairs of adjectives (e.g., good--bad or bad--good)

was varied throughout.

In order to control for the amount of time spent in the

experimental setting, Ss who were not scheduled to make a rating on

a particular day engaged in a filler task. They were seated at the

rating table and told, "Today I want to see how many pieces of this

puzzle you can put together. Do you like to do puzzles?" The

answer was invariably "yes." E then said, "Good! Go ahead and try

this one." If Ss finished assembling the jigsaw puzzle before the

time (approximately ten minutes) necessary to rate the stimuli had

expired, E engaged the S in questions and conversation about the

picture he had just completed until the allotted time had elapsed.
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On the first conditioning day S was seated at the conditioning

table and instructed as follows: "Now, here is a different game you

can play today. Give the arrow a spin and see what happens. Each

time the arrow stops give it another spin." Approximately 0.5 second

after the flexible pointer came to rest between the pins for the

rewarded stimulus assigned to that S, a marble was dispensed by E.

When S had received his first marble he was asked, "Do you see that

marble? . . Come over here and see these toys. [An assortment of

15 to 20 inexpensive toys such as balls, jacks, paint boxes, cars,

horses, and rings was displayed on a library type table.] You will

have a chance to try to earn one of these presents to keep." He was

shown a card with six scholastic stars pasted on it, told that it

took that many stars on his paper to "earn a present," and that he

could earn two stars that day if he got 20 marbles in the box. These

rules were reviewed for S on each conditioning day (2, 4, and 6).

Both SS and DS children then continued to spin the arrow without

further interruption until 20 reinforcements had been received, a

figure based on a pilot study and on the Nunnally et al, (1965) study

which suggested that a schedule of 20 reinforcements in 20 minutes

should be effective. The preselected CS was always reinforced, and

no other stimuli were ever rewarded. Ss were permitted to count

their marbles as often as they wished. The length of the condition-

ing session was approximately 20 minutes, and the friction control

device was employed by E only in cases where this approximate

schedule of one reinforcement per minute was not being maintained by

S's chance spins.
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S helped E paste his two stars to the back of his data sheet at

the conclusion of each conditioning session. All Ss received con-

ditioning trials and twenty reinforcements on the second, fourth, and

sixth days with the exception of Group SS-EO. In the control

condition (EO) the arrow stopped twenty times on the selected

stimulus, but no reinforcements were given. The instructions for

this group were modified accordingly to indicate that S could earn

his two stars by continuing to spin the arrow until E told him to

stop.

After the final rating on the seventh day (for all Ss except

those in the control for reinforcement Group SS-E0) E showed and

demonstrated to S the remote control button which dispensed the

marbles. S was then given instructions for the role reversal phase

of the experiment. "Now I want to trade jobs with you. I want to

sit there in your chair and play like I am you and spin the arrow.

I want you to sit here in my chair and play like you are me and do

exactly what you think I did while you were spinning. We want it to

be just like it was yesterday when you were spinning the arrow." E

then sat in Ss chair and spun the arrow a minimum of 10 times. If

the pointer had not stopped upon the rewarded stimulus twice in 10

trials, E continued to spin until it had. At this juncture if S had

correctly reinforced both occurrences and no other stimulus, or

failed to reinforce both occurrences, or had reinforced every spin

then this role reversal phase of the experiment was terminated. If,

however, S reinforced only one of the occurrences of the critical

stimulus and several other stimuli, the spins were continued until
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S's reinforcement hypothesis and intention were apparent. After the

completion of this task, S returned to his chair, and the post-

experimental interview was conducted.

Following this interview, S was given the toy of his choice

with a letter of information and thanks to the parents (see Appendix,

Figure 6). The toy chosen was replaced on the table from E's stock

before the next S arrived. Although, naturally some Ss were absent

on certain experimental days, they were continued at the proper

place when they returned. The greatest number of extra days missed

by an S was five (see Appendix, Table XVI for means).

,

-r



CHAPTER V

RESULTS

A preference score for each stimulus was obtained on each

rating day by subtracting the number of negative adjectives from

the number of positive adjectives assigned to it. Thus, a

preference score for the critical (reinforced) stimulus was obtained

for each S on days when adjectives were assigned to the stimuli.

The initial analysis performed was a one-way analysis of

variance of the preference scores for all groups obtained on the

final, or seventh, day of the experiment. This analysis was made to

obtain an overall estimate of the error variance based on all groups

in the experiment, as well as to determine whether any significant

treatment effects were obtained. The analysis is summarized in

Table IV where it can be seen that the effect due to Treatments is

significant ( F = 2.77, df = 8/99, p.<.01). The means and standard

deviations of the preference scores employed in this analysis are

presented in Table V, and are graphically displayed by the final

point of the curves in Figure 5a and b. The reader will also note

in Figure 5a that the present study yielded an exact replication of

the results found in the Nunnally, Stevens, and Hall (1965) study

where the comparable conditions were employed. An F ax(8, 11) test

for homogeneity of variance of the eight experimental groups yielded

a ratio of 3.27 which was not significant (2. >.05). When the control



TABLE IV

ANALYSIS OF VARIANCE OF FINAL

PREFERENCE SCORES

Source

Treatment 8 10.63 2.77 <.01

Error 99 3.84

Total 107

' ' ,
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TABLE V

MEANS AND STANDARD DEVIATIONS OF FINAL
PREFERENCE SCORES

Stimulus
Condition

SS

DS

All
Groups

3c-

SD

1'

SD

SD

Rating Condition All
Groups

Control
(EO)R4 R3 R2 R1

2.92

1.93

0000

1.95

1.46

1.94

2.17

1.91

0.92

2.94

1.55

2.43

1.25

1.66

0.50

1.62

0.88

1.64

1.08

2.35

0.50

1.73

0.79

2.04

1.85

1.96

0.48

2.06

1.17

2.01

0.08

0.90



+
7

+
7

+
3

+
2 +
1

S
S
 
-
R
4

.
N
i
a
n
n
a
l
l
y

S
S
 
-
E
O

1
3

5

R
a
t
i
n
g
 
D
a
y

7

F
i
g
u
r
e
 
5
a
.

M
e
a
n
 
p
r
e
f
e
r
e
n
c
e
 
s
c
o
r
e
s
 
f
o
r

S
S
 
g
r
o
u
p
s

a
n
d
 
f
o
r
 
t
h
e
 
N
u
n
n
a
l
l
y
,
 
S
t
e
v
e
n
s
,

a
n
d

H
a
l
l
 
(
1
9
6
5
)
 
g
r
o
u
p
 
o
v
e
r
 
a
l
l
 
r
a
t
i
n
g

d
a
y
s
.

T
h
e
 
l
a
t
t
e
r
 
g
r
o
u
p
 
i
s
 
c
o
m
p
a
r
a
b
l
e

t
o
 
t
h
e
 
S
S
-
R
4
 
g
r
o
u
p
 
i
n

t
h
e
 
p
r
e
s
e
n
t

s
t
u
d
y
.

+
3

+
2 +
1 0

-
 
1

-
 
7

D
S
-
R
3

D
S
-
R
2
,
 
R
1

S
S
-
E
O

D
S
-
R
4

1
3

5
7

R
a
t
i
n
g
 
D
a
y

F
i
g
u
r
e
 
5
b
.

M
e
a
n
 
p
r
e
f
e
r
e
n
c
e
 
s
c
o
r
e
s
 
f
o
r
 
t
h
e

D
S

g
r
o
u
p
s

a
n
d
 
f
o
r
 
t
h
e
 
C
o
n
t
r
o
l
 
(
S
S
-
E
O
)

g
r
o
u
p
.



80

condition E0 was included, an F (9, 11) = 10.65, /1<.05 was
--max

obtained. However, this was not considered to be sufficiently high

to warrant transformation of the data (see discussions by Box, 1954

and Winer, 1962).

The significant overall effect of Treatments resulted primarily

from a tendency for Ss in Group SS-R4 to evaluate the CS more

positively than Ss in Group SS-E0 or in any of the DS groupsc A

posteriori multiple-comparison tests by the Tukey "a" procedure

(Winer, 1962, p. 87) yielded significant differences (ja <.01) between

final ratings by Group SS-R4 and those for Group DS-R4 as well as

Group SS-E0. Group SS-R4 was also found to differ significantly

(ja <.05) from groups DS-R1 and DS-R2 on the final ratings. The less

conservative Newman-Keuls (Winer, 1962, p. 80) procedure yielded an

additional significant (2_ <.05) difference between Group SS-R4 and

Group DS-R3. The results of the multiple-comparison tests are

summarized in Table VI.

The second analysis of the preference scores on the final rating

day consisted of a 2 x 4 factorial analysis of variance involving

the two levels of stimulus variation (SS and DS) and the four

rating schedules (R4, R3, R2, R1). This analysis is summarized in

Table VII. As would be expected on the basis of the previous

analyses, including the multiple-comparison tests, a significant

effect due to Stimulus Variation, F (1/91) = 9.91, IL <.01, was

obtained. However, neither the effects due to Rating nor to the

Stimulus Variation x Rating Schedule interaction were significant

(a >.05).

f4,



TABLE VI

MULTIPLE COMPARISONS OF FINAL PREFERENCE
SCORES BY ALL GROUPS

Comparisons 2.
Test

SS-R4 and DS-R4

SS-R4 and DS-R3

SS-R4 and DS-R2

SS-R4 and DS-R1

SS-R4 and SS-EO

All other comparisons

<.01 Tukey

<.05 Newman-Keuls

<.05 Tukey

<.05 Tukey

<.01 Tukey

>.05 Tukey
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TABLE VII

ANALYSIS OF VARIANCE OF FINAL PREFERENCE SCORES

FOR STIMULUS AND RATING SCHEDULE CONDITIONS

Source df MS

Stimulus Condition 1 42.67 10.11

(SS and DS)

Rating Schedule 3 3.15 0.75

Interaction 3 6.94 1.64

(Stimulus x Rating)

Error 88 4,22

Total 95

z

<001

>.05

>.05

d ,



An examination of the means of the conditions plotted in

Figure 5 reveals that the preference ratings for the critical

stimulus of Ss in all SS groups is superior to the preference

ratings of even the highest DS group. That is, although some of

the apparent differences are not significant statistically, on any

given rating day no mean preference rating for any of the experi-

mental SS groups is equal to or less than the highest mean preference

rating by any of the DS groups. If the curve for Group DS-R4 were

extrapolated, it would approximately coincide with that for Group

SS-R1; however, the sharp drop from day 5 to 7 was due entirely to

the ratings of 3 of the 12 Ss in Group DS-R4. An attempt to identify

the reason for this change was unsuccessful.

The third analysis was related to the assumption that SS-R4 and

DS-R4 groups should increase in preference for the critical stimulus ,

over four trials (ratings). It will be recalled that Group SS-R4

received 60 reinforcements for one CS, Group DS-R4 received 20

reinforcements for each of three CS's and a given S in Group SS-EO

received no reinforcements for his assigned stimulus. Thus, the

analysis sought to clarify the effects of repeated ratings and

number of reinforcements on preference for the critical stimulus.

The data were analyzed by an analysis of variance with three

treatments (Groups SS-R40 Group DS-R40 and Group SS-E0) for the

between variable and the four ratings as the within variable. The

effect due to Treatments was significant, F (2/33) = 7.30, 2. <.01.

In addition, the effects due to Rating Trials (F = 3.08, df = 3/99,

11<.05) and to the Treatment x Rating Trials interaction (F = 2.52,
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df = 6/99,11.<.05) were significant. This analysis is summarized in

Table VIII and means for all ratings appear in Table IX. A trend

analysis of the Group SS-R4 curve yielded a significant (a <.01)

linear trend as was found in the Nunnally, Stevens, and Hall (1965)

Experiment I. Quadratic and cubic tests were not significant

(2. >.05).

The above analyses show significant effects due to stimulus

variation, thereby clearly supporting the hypothesis that frequency

of association between a neutral stimulus and a reinforcing stimulus

demonstrably influences preference for the former. In addition,

repeated evaluation of all stimuli in the SS-EO control condition

was consistent across rating days for the majority of Ss in that

group. Computation of Kendall's Coefficient of Concordance !rr each

S across all stimuli revealed significantly reliable ratings for
--

seven of the 12 Ss (22. <.01 for five Ss and 11 <.05 for two Ss). The

Coefficients of Concordance ranged fran.05 to .86 with a mean of .49.

However, the analyses described up to this point provide

little support for the hypothesis that the number of ratings tends

to increase S's sensitivity to experimenter demands and consequently

should enhance preference for the stimulus over and beyond that

effect due to association with reinforcement. Despite the lack of

significance for this effect via analysis of variance procedures it

is readily apparent that the order of the obtained preference means

corresponds exactly with the predicted order based on ratings for all

of the SS groups and for all but one of the DS groups. Furthermore,

the reader's attention is called to the argument that the analysis

it



TABLE VIII

MIXED ANALYSIS OF VARIANCE OF PREFERENCE SCORES
BY GROUPS SS-R4, DS-R4, and SS-EO

ACROSS FOUR RATING TRIALS

df MS

Between Sub'ects

Treatment 2 36.34 7.30

Error 33 4.98

Within Subjects

Repeated Ratings 3 7.19 3.08

Interaction 6 5.89 2.52

(Treatment x Rating)

Error 99 2.34

<.05

<.05
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TABLE IX

MEAN PREFERENCE SCORE
ON ALL RATI

S FOR ALL GROUPS
NG DAYS
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Group

Rating Day

1 3 5 7

Group SS-R4 0.250 1.167 1.917 2.917

Group SS-R3 0.667 1.750 2.167

Group SS-R2 0.917 1.250

Group 55-R1 1.083

Group DS-R4 -0.333 0.500 0.833 0.000

Group DS-R3 -0.083 0.417 0.917

Group DS-R2 -0.167 0.500

Group DS-R1 0.500

Group SS -EO 0.000 -0.083 -0.333 0.083

No
filler

te.--Blank spaces were days in which ratings were replaced by
activity for the groups concerned.

A,P
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of variance statistic is not particularly appropriate for testing the

ordered alternative hypothesis because of its insensitivity to the

specific hypothesis it is desired to examine here.

Thus, as Jonckheere (1954) indicates:

The customary one-way analysis of variance does not

satisfy this demand: the F-ratio is independent of the

order in which the group means occur. Furthermore,

attempts to combine the probabilities yielded by an F-ratio

and some coefficient of rank correlation between the

expected and the obtained order of the group means are

faced with a number of difficulties. . . . A further aspect

of many experiments is that there appears to be no suitable

metric by which the different treatments to be investi-

gated may be characterized. All that an experimenter is

able to assert particularly in psychology, is that they may

be ranked in some order . . We have then the problem of

assessing whether the results obtained from a one-way

analysis of variance design are "significant" and in

conformity with a hypothesis as to the rank order for the

size of the effects yielded by different treatments.
(Jonckheere, 1954, pp. 133, 134)

There can be no doubt that according to the theoretical frame-

work for the present study that preference scores should correspond

directly with (fall in the same order as) the number of ratings

made. Accordingly, the Jonckheere (1954) distribution-free k-sample

test against ordered alternatives was considered to be a completely

justifiable and acceptable procedure for t :sting the null hypothesis.

The Jonckheere test for SS groups yielded an S of 410 which,

when converted, resulted in a t (151) = 2.72, 11 .01, when data from

Group SS-EO were included. However, there may be reason for

excluding the SS-EO group since, while it is a control group, it

provides a control for reinforcement rather than number of ratings.

For this reason another analysis was performed with the SS-EO group

excluded and using only the ratings by Ss in SS Groups R1, R2, R3,
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and R40 The analysis of these data, appropriately ordered, yielded

an S of 182, which converted to t (113) = 1.68, with <.05 for

Q = 1. A similar analysis of the preference scores for the corre-

sponding DS groups was not significant ( a >.05). Thus, an increase

in the number of rating sessions contributes significantly to the

ordering of the magnitude of preference scores in the SS groups but

not in the DS groups. The computation of the S statistic and its t

conversion are illustrated in Appendix, Figure 7.

The evaluation of the extra-experimental stimulus (see p. 67),

which was inserted on rating days in place of a standard stimulus,

deleted at random, was compared with the evaluation of a randomly

selected standard stimulus for each S. This comparison was made

over all groups for the final rating session (seventh day). As can

be seen from the means in Table X, no systematic pattern of

preference or dislike emerged for the extra-experimental stimulus

inserted on rating days or for randomly selected standard stimuli.

The predominately negative values in that table are to be expected

since a disproportionate number of positive adjectives were assigned

to the critical stimulus. These data provide further support for

the effects of the experimental manipulations on the development

of preferences.

Postexperimental Awareness Data

The data for the role-taking situation in which S reinforced E

were scored according to the following criteria: (a) A score of 2

was assigned if S reinforced both occurrences of the CS and no
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TABLE X

COMPARISON OF FINAL MEAN PREFERENCE SCORES FOR THE
EXTRA-EXPERIMENTAL STIMULUS AND THE STANDARD STIMULUS

Stimulus
Condition

Kind of Rating Condition All
Groups

Control
(EO)Stimulus R4 R3 R2 R1

Extra 0.08 -1.33 -0.42 -0.42 -0.52 0.42

SS
Standard 0.00 0.00 -0.08 -0.25 -0.08 0.50

Extra 0.33 -0.33 -0.08 -0.50 -0.15

DS
Standard -0.50 -0.50 -1.08 0.00 -0.52

All
Extra 0.21 -0.83 -0.25 -0.46 -0.34

Groups Standard -0.25 -0.25 -0.58 -0.13 -0.30
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other stimulus; (b) a score of I was assigned if S reinforced

several stimuli, among which were both instances of the CS; (c) a

score of 0 was assigned if S reinforced several stimuli including

an instance of the CS, failed to reinforce either occurrence of the

CS, reinforced every spin, or failed to reinforce any spin. These

scores reflect Ss knowledge of the correct behavioral hypotheses.

The weighted means for all groups are presented in Table XI.

Responses to the modified Dulany interview were also made into

composite awareness scores to reflect behavioral hypotheses. The

scores (summarized in Table XI) were determined as follows: (a) A

score of 2 was registered if, according to his answers on questions

1, 2, and/or 3 of the interview (see p. 70), S reported the correct

response-reinforcement contingency. (b) If S reported a correlated,

but incorrect, hypothesis he received a score of 1. An example of

such a hypothesis was reported by one child, for whom the Greek

letter E was the critical stimulus. He reported that a marble was

delivered each time 6 or E or A occurred. (c) If S reported an

incorrect noncorrelated hypothesis or no hypothesis concerning the

response contingency, a score of 0 was assigned.

Responses to questions 1 and 2 indicated that all Ss (for whom

a CS was reinforced) had the correct reinforcement hypothesis; i.e.,

they all reported that a marble sometimes emerged when the arrow

stopped. However, two children had incorrect reinforcement

hypotheses when they played the role of E.5 All data sheets of

5The first child dispensed reinforcements while the arrow was
still spinning while the second child delivered no reinforcements.
However, the subsequent interview revealed that this second S had
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TABLE XI

WEIGHTED MEANS FOR POSTEXPERIMENTAL AWARENESS MEASURES
(SCORES OF 0, 1, 2) COMPARED WITH MEANS

OF FINAL PREFERENCE SCORE

Stimulus
Condition

Kind of
Score

Rating Condition All
GroupsR4 R3 R2 R1

Role 1.42 1.42 1.42 1.50 1.44

SS Interview 1.50 1.50 1.50 1.67 1.54

Preference 2.92 2.18 1.25 1.08 1.86

Role 0.50 0.75 0.58 0.50 0.58

DS Interview 1.00 0.83 0.83 0.75 0.85

Preference 0.00 0.92 0.50 0.50 0.48

Role 0.96 1.09 1.00 1.00 1.01

All
Groups

Interview 1.25 1.17 1.17 1.21 1.20

Preference 1.46 1.55 0.87 0.79 1.17
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individual Ss whether from

interview procedure were

Thpre was close ag

awareness measures. A

for these scores, su

the role-playing procedure or from the

scored "blind."

reement between the scores based on the two

product moment correlation of .90 was obtained

pporting the assumption that the behavioral data

obtained through reversed reinforcement roles are complementary to

those obtained by

(Table XI) for t

than role mean

may have had

two procedur

further re

measures

Qu

any ye

char

but

the Dulany interview procedure. Weighted means

he interview were slightly, but consistently higher

s. Since the role reversal preceded the interview it

a carryover effect. Nevertheless, the results from the

es appear to be sufficiently promising to be worthy of

finement for future studies with young children where

of awareness are required.

estion 4 and 5 of the interview were designed to investigate

rbalizations that these Ss were able to make concerning demand

acteristics. Many Ss answered "yes" to question 5c (see p. 70),

the validity of such reports is suspect in light of the sparse

number of replies obtained in probes for items 4 and 5. In only one

case did an S report of his own volition (question 4) that he thought

that E wanted him to assign "good words to the picture that got

marbles."

an incorrect behavioral hypothesis rather than an incorrect rein-

forcement hypothesis. Thus, on being questioned the S indicated

that she received a marble each time the arrow came to rest on the Q

symbol, which was correct. When asked why she did not push the

buttoa when E's spin stopped on 0, she said, "It is long hair; you

have short hair, and there aren't any short hair pictures." Her

behavioral hypothesis was that only people with long hair should

receive a reinforcement when the arrow pointed to omega since its

shape resembles the outline of a girl's hair.
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An examination of the data showing the relationship between

If awareness" and preference (summarized in Table XI) indicates gross

support for the hypothesis that Ss who had correct reinforcement and

behavioral hypotheses were "conditioned." Thus, the reader will note

in that table the correspondence between the mean role taking score,

the mean interview score, and the mean adjective rating for the

final experimental day. Role, interview, and preference means for

the SS condition were respectively higher than the corresponding

scores for the DS treatments, but differences between SS groups

cannot be explained on this basis since all SS groups evidenced the

same level of awareness. These may also be compared with the

analysis summarized in Table VII in which the SS and DS ratings were

shown to be different. In the present analysis, SS role and inter-

view means were also found to differ significantly from DS role and

interview means (5.(94) = 4.89, il<.01 and t(94) = 3.92, il<.01)

respectively. Thus, awareness, as revealed by postexperimental

measures, was correlated with "conditioning" of preference;

however, it was not correlated with differences among SS groups.



CHAPTER VI

DISCUSSION

The results of the experiment are in essential agreement with

the hypotheses. In general, these results are discussed with

respect to the roles of reinforcement, repeated evaluations, and

awareness in semantic conditioning.

Reinforcement Procedures in the Development of Preferences

The evidence clearly supports the preliminary assumption

(Hypothesis I) that preferences can be "conditioned" by associating

stimuli with secondary reinforcers. This is a principle which has

recently been established but was necessary to replicate in the

present study to assure that the effect could be obtained before the

subsequent hypotheses were examined. The slope and trend of the

performance curve for Group SS-R4 produced an identical replication

of the Nunnally, Stevens, and Hall (1965) experiment in which a

comparable procedure was employed, attesting to the reliability of

the effect. Accordingly, these data warrant the conclusion that when

a neutral stimulus is presented contiguously with secondary rein-

forcers, for example marbles or trinkets, first grade children's

evaluations of this stimulus increase across rating days which are

alternated with training or conditioning days. This conclusion is

consistent with those from previous studies (Schroder, 1956;
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Nunnally, Stevens, & Hall, 1965; Nunnally, Duchnowski, & Parker,

1965; Parker & Nunnally, 1966; Nunnally, Knott, & Duchnowski, 1967;

Knott, Nunnally, & Duchnowski, 1967; Faw & Nunnally, 1967; Hall,

1967; Nunnally, Duchnowski, & Knott, 1967; Nunnally & Faw, 1968).

Simple contiguity between a reinforcing stimulus and a neutral

stimulus has been demonstrated (e.g., by Schroder, 1956) to lead,

over trials, to preference for the formerly neutral stimulus. Since

children tend to respond with consistency even in the absence of

reinforcement, as the Coefficient of Concordance analysis indicated

for the SS-EO group, the contiguity between CS and reinforcement

may be thought of as directing Ss' tendencies for consistent

responding toward the critical stimulus. With regard to an experi-

ment in which S was reinforced by E saying "right" for the response

he wanted to condition and "wrong" for all others, Thorndike (1935)

found an additional cumulative effect of reinforcement. He states

that even when the subject has just been informed that the last

preceding connection is rrong, the satisfaction of hearing "four

right of the last eight . . you're doing fine" or the likes does

demonstrably strengthen the correct connection. Similarly, in

addition to contiguous association of critical and reinforcing

stimulus in the present investigation, the summary or cumulative

reinforcing effect of pasting stars upon his paper and knowing that

he is making progress toward earning a toy may positively affect S's

preference for the CS.

Studies on affective contrast (Helson, 1964) tend to indicate

that a given stimulus may be judged as pleasant or unpleasant

,
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depending on whether an S has just been seeing other stimuli which

are relatively unpleasant or pleasant, respectively, in relation to

the one being judged at the moment. Thus, if S learns that most of

the stimuli never pay-off, his preference for the one that does pay-

off may be enhanced relative to the ratio of pay-off to non-pay-off

stimili (trials).

The cumulative effects of contingent presentation and affective

contrast may be posited to give emphasis to the critical stimulus.

If, over the course of the experiment, S comes to contemplate and

look at the critical stimulus more than nonrewarded stimuli as

selective attention studies by Nunnally and associates indicate,

then his effective .ticku.sEa to that stimulus is greater. Accord-

ingly, one may argue, as Zajonc's (1968) experiments do, that "mere

repeated exposure of the individual to a stimulus object enhances

his attitude toward it" (Zajonc, 1968, p. 1). This simply means

that, although absolute exposure to all standard stimuli is

precisely the same, in effect, the emphasis given to the critical

stimulus causes S to attend to that stimulus more than to the

others. We can think of reinforcement, then, as increasing selective

or effective exposuri: and thus increasing preference through the

additional mechanism of greater exposure to the critical stimulus.

Thus, we see that the well established role of reinforcement

is strongly supported, as expected, by the present experiment. The

reasons for the strengthening effect of reinforcements have been

variously interpreted to conform with the theoretical predilection

of individual researchers. However, it should be recalled that one
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of the primary purposes of the present study was to determine what,

if any, effect repeated ratings have on preference.

Ratings and Preferences

The results of the Jonckheere (1964) test clearly upheld the

hypothesis that preference for the critical stimulus in the SS groups

is also (in addition to reinforcement) a direct function of the

number of ratings. Within the framework of Orne's demand charac-

teristics hypothesis or of Dulany's propositional verbal control,

it can be hypothesized that additional ratings function to increase

Ss' knowledge (whether with awareness or not) of what the E requires.

This %nowledge is obviously more readily gained under the SS

conditions than under the DS conditions. Nevertheless, all of the

14 points in Figure 5a and all but one of the 14 points in Figure 5b

were in the ordinal position predicted. In keeping with general

principles of acquisition, the learning situation which provides

for the consistency of experience, existent in the SS condition, has

a decided advantage in its potentiality for Ss' acquisition of the

principle (whatever the relationship) to be transferred. As a

consequence, the effects of learning this principle on preference

is pronounced and statistically significant. On the other hand, the

less consistent experience provided by the DS conditions permits

correspondingly less opportunity for acquisition of the principle

due to such factors as the new or substitute contingencies that must

be learned. The potentiality for learning and transfer is also

correspondingly lessened. Nevertheless, though the effect of



98

ratings on preference remains clearly apparent, its significance is

not statistically demonstrable in the DS conditions.

As one might suspect there may be a number of principles that

can be learned and transferred to affect preferences. Among these

are the actual or implied intent of the E, some consistent classi-

fication based on an attribute that occurs to S, a clarification of

the rating procedure, and the stimulus that pays-off. Thus, the

number of evaluations of the stimulus influences the degree of

polarity of such evaluations. Conversely, if repeated ratings are

experimentally partialed out from the factors that contribute to the

conditioning of preferences then a slight reduction in polarity

Occurs.

Carrying Zajonc's premise, that mere frequency of exposure

enhances preference, a step further,a frequency mechanism similar to

Ekstrand, Wallace, and Underwood's (1966) theory of verbal dis-

crimination learning may be hypothesized. Accordingly, each time

S effectively attends to the reinforced stimulus, one unit of habit

strength is accumulated. Attending during the rating sessions as

well as assigning positive adjectives to the stimulus can be thought

of as adding to habit strength, while assignment of a negative

adjective subtracts a unit of habit strength. Whether or not such

units are of identical size is not of practical importance to the

present discussion. But the important consideration is that a

greater number of habit strength units are built up for groups who

rate the stimuli more often.
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It can also be argued that conditioning of prefere

through secondary reinforcement with humans, to t

are sensitive to experimental demands, is a

Take for example the case of a child

stimuli on the final day in the

in six previous experiment

the extra stimulus,

ditioning days

time his

alt

nce value

e extent that Ss

9

special case of transfer.

ho is confronted with the

SS conditions. He has participated

al sessions, and, with the exception of

now views stimuli seen on three previous con-

. In the conditioning sessions he was reinforced each

spin stopped at the critical stimulus. During the

ernate three sessions he has a history of rating activity, filler

activity, or some combination of the two activities, depending on

the experimental condition in which he participated. Then, in

rating the stimuli on the seventh day, Ss who have had rating

experiences previously tend to evaluate the stimulus more positively

than Ss who have never participated in the procedure. This superi-

ority may be the product of nonspecific transfer factors and can be

interpreted according to learning set theory (Harlow, 1949; Di Vesta

& Walls, 1966b). In this case an explanation would necessarily

presuppose that nonassociative factors in transfer were influencing

ratings with increasing influence across problems. To the extent

that S learns "how" he should evaluate the stimuli he has seen

before, his learning set will correspond closely to demands implicit

in the task of rating the reinforced stimulus in a favorable manner.

It is probable that most Ss do form hypotheses about the nature

of the task requirements. As Farber states, "Subjects may not know

exactly what is going on in an experiment or, for that matter, in a

11 -
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therapeutic session, but very few have no ideas at all. They may be

mistaken, or they may be concerned with irrelevant . . . ." (Farber,

1963, p. 196) matters, but perception of experimental demand

characteristics is a very real phenomenon (Orne, 1962). Mediational

association (conscious or unconscious) of the verbal rating procedure

employed previously, with his acquired learning set (whether correct

or incorrect) may produce subsequent responding consonant with his

perception of any given phase of the experimental situation.

The situation may even be somewhat analogous to the reception

paradigm in concept attainment (Bruner, Goodnow, & Austin, 1956) in

which S receives successive presentations of neutral stimuli and

tries to identify the relevant rules and attributes of the concept

that E has in mind. While this appears a rather extreme cognitive

interpretation, it represents the process that a sophisticated S may

employ. For example, where semantic conditioning is readily achieved

with as few as five conditioning trials as in the study cited earlier

(Nunnally, Knott, & Duchnowski, 1967), it appears likely that the

discrimination of the critical stimulus is an easily mastered task.

That study differed in a number of ways (e.g., only three stimuli,

one punished, one rewarded, and one neither punished nor rewarded)

from the present investigation.

Changes in preferences are undoubtedly due primarily to the

influence of reinforcements in the present experiment. Nevertheless,

ratings and experience unquestionably also have their effect. The

present investigator would even entertain the hypothesis that

stronger effects due to "demand characteristics" learned as a

I , , e os. n Al
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learning set through repeated ratings in the DS conditions might

have been obtained had greater numbers of "problems" (rating days)

been used. This is a consideration of theoretical importance that

may be worthy of further investigation in view of the suggestive

results obtained in the present investigation.

Awareness and Preferences

An additional purpose of the experiment was to determine the

functional relationship between the "conditioning" of preferences

and awareness. Granted that a relation between awareness and a S's

rating behavior exists, there remains the perennial question of

whether awareness is the product of modified behavior or whether the

behavior is a consequence of the awareness, and further, whether the

question itself is even a meaningful one. As Lyons (1965) comments,

"To the nonscientist, the answer is obvious. He would insist that

in the ordinary case a person first becomes able to do something,

then decides to do it, then does it, and finally says that he does

it. But what is obvious to the nonscientist is neither obvious nor

necessary for experimental psychologists, and so on this issue one

often finds them divided" (Lyons, 1965, p. 260).

While the specification of a cuase-and-effect sequence is

beyond the scope of the present investigation, the results indicate

that Ss who properly reinforce the rewarded stimulus in the role

taking session and report the response-reinforcement contingency in

the interview, also evaluate the CS more positively. Generally,

conditioning" is not obtained unless Ss are aware and unless they
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have acquired correct reinforcement and behavioral hypotheses. It

should be recalled here that approximately three-fourths of the Ss

in each SS group, but only one-fourth in DS groups were cognisant of

this contingency. This is not a surprising result in view of the

widely different number of reinforcements administered for a given

critical stimulus in the two sets of groups. However, since the

level of awareness in each SS group was the same, differences between

those groups may not be explained in terms of awareness. There is

the possibility, in this regard, that the present awareness measures

may not have been sensitive enough to measure knowledge of the task

beyond the response-reinforcement contingency. Additionally, any

statement regarding the relationship between awareness and learning

can be no more definitive on the basis of present results than from

previous studies because the number of reinforcements is confounded

with level of awareness. At best only an R-R relationship between

level of awareness and level of preference can be posited.

With respect to the implicit hypothesis concerning the

complementary relationship between reversal of reinforcement roles

and interview procedures, the findings are clear. The reversal

situation in which S manipulates the reinforcement in an attempt

to duplicate earlier proceedings is a behavioral manifestation of

constructs which the Dulany interview is designed to measure. This

technique would be of particular value for experiments in which

human learning is measured through operant responding or in a

classical conditioning situation which allows reinforcement to be

delivered manually or orally. The refinement of this technique

77!,..51V-IT,WW17747g,T,y7.7,T,
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might contribute to the reduction of the awareness controversy by

providing an empirical base for inference rather than to rely on

the person's ability to verbalize his experience.

In conclusion, the results of this experiment attest to the

pervasive influence of reinforcement. Reinforcement was found to be

the dominant influence in the development of preferences, and

thereby, the findings of Nunnally, Stevens, and Hall (1965) have

been supported. However, the present results also show that

repeated ratings of stimuli is also a contributing factor and, in

extended experience as might occur in everyday life, might even be a

substantial one, though never to the extent that the influence of

reinforcement would be overshadowed.



CHAPTER VII

SUMMARY

The present experiment was designed to determine the effects of

frequency of reinforcement, and repeated evaluation of stimuli on

inferred cognitive correlates in semantic conditioning, with

particular reference to the conditioning of preferences. Previous

experimental results have dealt exclusively with the effect of

contiguous relationships between stimuli and reinforcement in this

process.

The area of investigation treated in this dissertation is in

the domain of studies on the law of effect. Experiments which have

followed and built upon Thorndike's early work on the law of effect

led to differences of opinion regarding the role of awareness and

cognitive factors on learning. Verbal operant conditioning is one

area in which the question of whether Ss' verbal behavior can be

modified without their knowledge of that change has been challenged.

Earlier studies of verbal conditioning may be divided into two

categories in this respect. Some studies failed to report an assess-

ment of awareness of the response-reinforcement contingency, although

the majority of investigations reported their Ss to be unaware of

this contingency. Recent works, in which a much greater effort has

been devoted to precise measurement of awareness, report almost

universal awareness of the response-reinforcement contingency by Ss
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who were conditioned. This striking revision in outlook has been a

product of refinement and partial resolution of the criterion

problem. Nevertheless, even today the Dulany-Locke technique which

is among the most widely employed for measuring awareness, appeals

to S's capacity for introspection, a procedure which is viewed with

disfavor by many behaviorists. Similar difficulties have been

encountered in classical conditioning of semantic meaning. While

some investigators (e.g., Staats & Staats, 1957) report no evidence

that Ss become aware of the CS-UCS contingency, others (e.g.,

Maltzman, 1966) indicate that Ss often are aware of the CS-UCS

relationship and, additionally, that such Ss "condition" with

reliable superiority.

It is feasible that "conditioning" in verbal and/or semantic

conditioning may be related to S's perception of experimental demand

characteristics (Orne, 1962). Further, the possibility exists that

the constructs implicit in the conditioning operation and perceived

demands are related through unconscious or conscious mediation.

With respect to conditioning of meaning in children's learning,

the general conclusion is that rewarded stimuli are preferred by

children more than punished or neutral stimuli. Preferential verbal

evaluation and selective attention have been viewed as being more

adequately accounted for by the automatic action of reinforcement

than by cognitive factors. Within these series of investigations,

Nunnally, Stevens, and Hall (1965) found a linear increase in

preference for a critical stimulus over four rating days. Examina-

tion of the results of that experiment revealed that the possible
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effects of conditioning (reinforcements) and cognitive change, or

awareness of demand characteristics due to number of ratings, on the

development of preferences if, indeed, cognitive factors did have an

effect, could not be clearly separated.

Accordingly, an experiment was designed to test the hypotheses

that: (a) The development of preferences can be facilitated by

associating stimuli with secondary reinforcers. (b) The magnitude of

the preference for a given conditioned stimulus is a function of the

number of reinforcements associated with the stimulus. (c) The

magnitude of the preference is directly related to the number of

ratings of a given stimulus made by S. (d) Ratings of conditioned

stimuli in which all stimuli are varied from one conditioning

session to the next will increase in polarization over the course of

the experiment due, primarily, to the effects of rating, It was

predicted that this effect should be weaker than that in (c), above,

to the extent that reinforcement had an effect. However, the

alternative possibility that preferences were developed exclusively

as a function of reinforcements was not ruled out.

The experimental design used to investigate these assumptions

consisted of four levels of rating schedules crossed with two levels

of stimulus conditions. In addition, a group of Ss (Condition SS-EO)

which had experience with the stimuli but no reinforcements was

separate from the 2 x 4 design. There were 12 first grade Ss in

each of these nine conditions,

In one variation of the stimulus conditions the stimuli were

always the same from one experimental session to the next (Condition
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SS); in the other the stimuli differed from one conditioning session

to the next (Condition DS). Of the seven consecutive school days in

which the experiment was conducted, Ss in one group (Group R4) rated

stimuli on four days (days 1, 3, 5, 7); another group (Group R3)

rated stimuli on three days (days 3, 5, 7); a third group (Group R2)

rated stimuli on two days (days 5, 7); and a fourth group (Group R1)

rated stimuli on one day (day 7). Ss in Groups R3, R2, and R1 were

administered filler tasks on days in which ratings were not obtained.

The control group (SS-EO) rated stimuli on all four rating days but

received no reinforcements on conditioning days. Thus, the eight

experimental groups and one coatrol may be represented as SS-R4,

SS-R3, SS-R2, SS-R1, DS-R4, DS-R3, DS-R2, DS-R1, and SS-EO.

Conditioning trials were administered to all experimental Ss

on days 2, 4, and 6. A conditioning session consisted of S spinning

the arrow of the wheel-spin apparatus until 20 reinforcements had

been received. E reinforced S with marbles by an automatic

disrenser approximately 0.5 second after the pointer came to rest on

the preselected critical stimulus. The marbles were later exchanged

for a toy.

The stimuli for the conditioning and rating tasks were four

sets of upper and lower case Greek letters with seven letters in a

set. Each set consisted of six standard stimuli and an extra

stimulus which did not appear on the conditioning apparatus but was

used in rating trials.

The measure of preference (rating) was based on the procedure

of assigning 14 adjectives (seven positive evaluative and seven
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negative evaluative) to the rating stimuli. Within a rating session,

the six appropriate wooden stimulus blocks were set before S. He

was instructed to point to the stimulus which he felt was best

described by a given adjective. A "preference score" was obtained

by subtracting the nuober of negative adjectives assigned to the

reinforced (critical) stimulus from the number of positive adjectives

assigned to that stimulus.

Postexperimental measures of awareness were obtained by

reversal of reinforcement roles and by interview data to provide

information about S's reinforcement and behavioral hypotheses. The

former procedure involved a reversal of roles in which S's task was

to correctly reinforce E as E spun the arrow of the conditioning

apparatus. In the latter procedure a series of questions, adapted

from Dulany's (1962) theoretical framework, was employed as a second

basis for inference concerning S's reinforcement and behavioral

hypotheses as they relate to propositional verbal control.

A replication of the Nuanally et al. (1965) experiment was

produced by the comparable condition (SS-R4) in the present study.

Analysis of variance results clearly showed that the combination of

conditions and variables in the Nunnally studies provided reliably

demonstrable increases in preferences for stimuli associated with

reirforcements. Though the demonstration of this effect is not a

unique finding of the present study, it is basic to the test of

subsequent hypotheses. The interpretation proposed to account for

the effects of reinforcement was as follows: Simple contiguity

(Thorndike, 1932) between a reinforcing and a neutral stimulus
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(which directs consistent responding to the CS) and affective

contrast (Helson, 1964) between reinforced and nonreinforced stimuli

combine to give emphasis to the critical stimulus. Such emphasis

increases the frequency of effective exposure (Zajonc, 1968) of

that stimulus as compared to nonrewarded stimuli and concomitantly

increases S's preference for it. Thus, the "satisfying" effect of

the contiguity between stimulus and reward is supplemented by the

mechanism of increased effective exposure.

The results of the Jonckheere (1954) test upheld the hypothesis

(Hypothesis II) that preference for the critical stimulus in the

SS set of groups is, in addition to reinforcement, a direct function

of the number of ratings. An increase of awareness of the purposes

and procedures of the experiment along with the acquisition of a

learning set were suggested as possible consequences of the rating

procedure, thereby leading to an increase in Ss' knowledge (whether

with awareness or not) of experimental demands.

This "rating" effect was stronger for SS than DS groups, as can

be expected on the basis of such factors as reinforcement, mere

frequency of effective exposure, and habit strength. A frequency

theory was proposed which would predict that the more often a given

stimulus is effectively exposed or rated positively, the more habit

strength units are acquired. Thus, Hypothesis III, which stated that

ratings of conditioned stimuli in which all stimuli are varied from

one conditioning session to the next will increase in polarization

over the course of the experiment due, primarily, to the effects of

rating, was not strongly supported by the results. However, the
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general configuration of the DS curves (13 of 14 points in the

predicted order) suggested that in real life situations or in

experiments of longer duration, a more clear-c-1 -cating" effect,

even with different stimuli, may be demonstrable.

The results also suggest that the interview complements the

role reversal procedure in obtaining awareness measures. The effect

of number of reinforcements on awareness as measured by both proce-

dures was apparent. Thus, approximately three fourths of the Ss in

each SS group but only one fourth in each DS group were aware of the

response-reinforcement contingency. Both measures clearly differ-

entiated between SS and DS groups which are differentially delimited

according to degree of reinforcement for a given critical stimulus.

Awareness appears to be a function of reinforcement, and further,

behavioral hypotheses and cognizance of demand characteristics are

related to awareness. However, no really definitive causal relation-

ship between awareness and performance ca% be made, and awareness,

as measured in the present study, cannot account for SS rating

differences. The role exchange procedure, through provision of a

directly observable behavior base for inference and with improved

techniques, may permit further refinement in the measurement of

degree of awareness.

In general, the findings in the present study tend to argue for

( ) an awareness of the response-reinforcement contingency which is

concomitant with correct reinforcement and behavioral hypotheses

and "conditioning"; (b) conscious or unconscious perception of

experimental demands mediated by an acquired learning set; (c) the
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strength of the dominant effects of reinforcement on preferences.

Experimenters should be cognisant of the possible effects of situa-

tions which call for repeated evaluations and provide controls fcr

such techniques. The finding that the number of evaluations of an

object that a person has made influences his subsequent evaluation

is an interesting phenomenon and a psychological problem in its own

right. It has implications in the broader context of human

experience as well as in the laboratory.
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APPENDIX



Dear Parents:

Through the cooperation of the Bellefonte Area School

Administration, we have obtained permission to work with a

number of children in connection witka program of research

being carried out at the University. Specifically, we are

interested in the way children /earn.

Your child has participated for a few minutes each day

for the past week. The study is not designed to tell us any-

thing about a given child, but rather about the age group in

general. The procedure resembles a child's game and is very

pleasant for the children. A small toy was given to each

child for his participationt

The purpose in writing this letter is to inform you

about the small present as well as to thank all concerned

for permitting us to carry out our study in a cooperative

and congenial environment.

Very truly yours,

Wi\A
Richard T. Walls
Department of Educational Psychology
The Pennsylvania State University

Figure 6. Letter of information and thanks to parents,
given to S on day 7.
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Given: Scores for four independent groups:

1 2 3 4

19 21 40 49

20 61 99 110

60 80 100 151

130 129 149 160

12
Computed as follows:

2

Score 19 is less than each score in Group 2

Score 20 is less than each score in Group 2

Score 60 is less than 3 scores in Group 2

Score 130 is less than no score in Group 2

212 Total 11

m = number of Ss per group = 4

k = number of groups = 4

n = total number of Ss = 16

v = degrees of freedom

212
11

213 = 12

214 13

= 11

224
12

254 = 12

Epij= 71

= 4

= 4

= 3

= 0

S Computed as follows:

p34
S=2 E- Em.m.

p12
1 3

S = 2(71) - (6) (4) (4) = 46 (continued)

Figure 7. Sample computation of Jonckheere (1954) S

statistic and t conversion.



Given: S = 46 - 1 if continuity correction is employed.

where p = fn2(2n + 3) - E m2 (2m + 3)1
18 r r

r=1

1 0

= 116
2 (32 + 3) - [4(16) (2 x 4 + 3)]1

2 18

8256
1.1 = 18

= 458.67
2

36 [0(6m2)+k2(6m2+15m)+k(6m2+15m+l0)+6m2+15m+l0]
and y2 = -

25 (k-l)km[2m(k+1)+3]2

36v =
'2 25

64 96 + 16 + 4 166 + 96 + 60 + 10

(3)(16)[8(5) + 3]

36 9470 = -0.15636
25 88752

-3(2 + y2)

12

then t = S

too = (46 -

-3(2 - .15636)
-.15636

- 36

36

(37)(458.67) - 452

Figure 7. Continued.
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TABLE XII

NUMBER OF PUPILS PER SCHOOL SECTION (1, 2, 3, 4) OF FIRST
GRADE CHILDREN AMONG EXPERIMENTAL CONDITIONS

Experimental
Condition

Section

1 2 3 4

SS-R4 4 3 2 3

SS-R3 3 3 3 3

SS-R2 2 4 3 3

SS-R1 3 3 3 3

DS-R4 3 3 3 3

DS-R3 2 3 4 3

DS-R2 3 4 2 3

DS-R1 2 3 4 3

SS-EO 4 3 3 2

n= 12

N=108
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TABLE XIII

MEAN AGE IN MONTHS OF Ss IN EXPERIMENTAL CONDITIONS

Stimulus
Condition

Rating Condition All
Groups

Control
(EO)R4 R3 R2 R1

SS

DS

All
Groups

80.9

82.8

81.9

81.3

81.0

81.2

80.9

79.5

80.2

81.3

79.8

80.6

81.1

80.8

81.0

81.8

to.



TABLE XIV

ADJECTIVES AND BI-POLAR SCALES USED IN

RATING PROCEDURE

:;1111111Mitemmmounnws,
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Positive
Evaluative
Adjecttves

Pretty

Best

Good

Nice

Happy

Lovely

Beautiful

Negative Bi-Polar

Evaluative Adjective

Adjectives Scales

Messy

Ugly

Worst

Awful

Bad

Mean

Rotten

Pretty - Ugly

Best - Worst

Good - Bad

Nice - Awful

Happy - Mean

Lovely - Rotten

Beautiful - Messy
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TABLE XV

MEAN FIVE STEP SEMANTIC RATING OF CONCEPTS
IN PILOT EVALUATION

Adjective X Adjective X

*Messy 4.80 *Nice 1.65

Poor 3.30 *Happy 1.65

*Pretty 1.00 *Awful 4.70

*Ugly 4.90 *Beautiful 1.15

*Best 1.15 'Stupid 4.25

*Worst 4.75 Friendly 1.55

*Good 1.15 Healthy 1.25

*Rotten 5.00 Selfish 4.40

*Bad 4.30 *Mean 4.55

*Lovely 1.20 Brave 1.35

Sample
Scale

very
good

1 1a
little

.-

bad

N = 20 Ss

very
bad

Selected for the present study.
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TABLE XVI

MEAN DAYS MISSED (INCLUDING WEEKEND) BETWEEN
EXPERIMENTAL SESSIONS

Experimental Session Interim

Condition 1-2 2-3 3-4 4-5 5-6 6-7

SS-R4 .25 .25 .67 .33 .75 .17

SS-R3 .17 .17 .91 .58 .50 .17

SS-R2 .25 .00 .83 .91 .50 .17

SS-R1 .00 .50 .75 .75 .17 .00

DS-R4 .17 .17 .83 .50 .75 .17

DS-R3 .42 .50 .17 .50 .50 .33

DS-R2 .25 .33 .58 .50 .67 .17

DS-R1 .50 .33 .42 .50 .33 .50

SS -EO .00 .42 .50 .67 .50 .00
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ABSTRACT

The experiment was designed to determine the effects of

frequency of reinforcement, repeated evaluation of stimuli, and

cognitive correlates upon classical semantic conditioning of

preference. Previous experimental results found a linear increase

in preference for a critical stimulus over four rating days alter-

nated with three conditioning days. An analysis of the earlier work

revealed that the effects of conditioning (reinforcements) were

inseparable from the possible effects of repeated ratings on the

development of preferences,

Accordingly, the present experiment, which ran for seven

consecutive school days, was designed to permit the desired analysis

of factors affecting the "conditioning" of preferences. The design

implied a 2 x 4 factorial analysis of variance. There were two

levels of stimulus conditions: at one level the same stimuli were

used throughout the experiment; at the other level different stimuli

were used on each new conditioning day, The stimulus conditions

were crossed with four levels of rating schedules: at one level the

Ss rated stimuli on days 1, 3, 5, and 7; those Ss at the next level

rated stimuli on days 3, 5, and 7; the third level rated on days 5

and 7; and Ss at the fourth level rated only on day 7. A control

group, separate from the main design, rated the same stimuli on all

four rating days but received no reinforcements on conditioning days.

A conditioning or training session consisted of a first grade

subject spinning a spin-wheel apparatus, on which were printed Greek

letters, until 20 reinforcements (marbles) had been received for a
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preselected critical stimulus. The rating procedure, on alternate

days according to the treatment level, consisted of Ss assigning

each of 14 adjectives to any of six stimuli among which was the

critical stimulus. The number of negative evaluative adjectives (of

seven possible) was subtracted from the number of positive evaluative

adjectives (of seven possible) assigned by S to the critical stimulus

to provide a preference score.

The replicability, and, accordingly, the reliability of the

procedure was supported by reproducing, exactly, the results of the

previous study on which the present investigation was based. Pref-

erences were found to increase linearly as a consequence of rating

and conditioning when the same stimuli were used. It was suggested

that contiguity of the reinforcers and the critical stimulus provided

affective contrast with nonrewarded stimuli, thereby increasing the

S's attention and effective exposure to the stimulus.

The results also provided support for one of the main

hypotheses of the present investigation; preference for the critical

stimulus in those groups that rated the same stimuli was a direct

function of the number of ratings. It was proposed that this effect

was due to increased perception of the elements of the demand charac-

teristics of the experiment during rating sessions and transfer of

this knowledge from a rating session to the subsequent conditioning

and rating sessions. Although there was some evidence of similar

rating effects in "different stimulus" groups, the results were not

significant.
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The results of awareness measures based on a postexperimental

interview complemented the results of a procedure in which S

reversed roles with the E. Awareness in the latter procedure was

determined 1-7 the ability of S to appropriately administer rein-

forcments to E as he played the spin-wheel game. The role exchange

procedure was viewed as a potentially fruitful means for measuring

awareness through direct behavioral measures. In general, it was

found that Ss who were "conditioned" had both correct reinforcement

and correct behavioral hypotheses (awareness of the response-

reinforcement contingency).


