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ABSTRACT

While there is considerable evidence that matched-dependent
imitation is a function of probability of reinforcement, many studies
have found persistently large interindividual differences in this
respect (Kanareff & Lanzetta, 1960). There is some evidence to suggest
that drive level may be one source of these differences. The present
experiment was an attempt to investigate the relationship between
matched-dependent responding and drive level as a function of reinforce-
ment and stimulus ambiguity in the context of Hullian learmning theory.

Three levels of stimulus ambiguity of a binary task had been
selected on the basis of the percentage of correct responses given to
the stimuli during two pilot studies. For the 40 acquisition trials
only, imitative responses to high ambiguity stimuli were manipulated
through 80% or 20% model reinforcement schedules. Thirty high and low
drive Ss, selected on the basis of the Taylor Manifest Anxiety Scale,
were run in like-sexed pairs with a model under each reinforcement
condition. During the 58 experimental trials all three levels of stim-
ulus ambiguity were presented. Imitation was measured on the 20 acqui-
sition and the 10 experimental trials under each level of ambiguity to
which the model actually gave an incorrect response.

It was assumed that the associative strength of matched-dependent
responding would be a positive function of the level of reinforcement
and stimulus ambiguity. In addition it was predicted that the excita-
tory potential of the predominant response during the later stages of
acquisition and during the experimental trials would be a multiplicative
function of S's drive level.

The results provided evidence that imitation can be instrumentally.
conditioned; however, the acquisition of the reinforced response was
lower than in previous experiments. This may have been due to the fact
that positive sanctions for imitation were not highly stressed. The
associative strength of imitation for each of the three levels of
ambiguity was in direct contradiction to the findings of the pilot
studies. In the absence of any observed methodological error no inter-
pretation of the highly significant unexpected results seemed possible.
The significant relationship between matching behavior and drive level
reported by Mangan, Quartermain, and Vaughan (1960) was not found. It
was suggested that had the present experiment been designed to maximize
situational stress the results might have been similar to those obtained
by Mangan et al.

vii



IMITATION AS A FUNCTION OF DRIVE,

REINFORCEMENT, AND STIMULUS AMBIGUITY



INTRODUCTION

Miller and Dollard view imitation as an example of instrumental
conditioning in which "matched or similar acts are evoked in two people
and connected to appropriate cues"” (Miller & Dollard, 1941, Pp 10).
They consider imitation to be of major importance to learning theorists
as it provides a means of hastening the process of social learning.
While imitation received considerable attention during the earlier part
of the century, most of the resear;h centered on the guestion of
whether innate imitation could be experimentally demonstrated. Miller
and Dollard's work (1941) represents the first attempt to integrate
complex social phenomena into a theory of imitation through basic
learning principles.

The principles of their theory are derived from Pavlov (1927),
Thorndike (1911, 1914, 1940), Watson (1919), and may be considered as
an informal exposition of the substance of Hullian learning theory
(Hilgard, 1948). Accordingly the four essential principles in imita-
tive learning are drive, cue, response, and reward, Reinforcement is
given primary emphasis as it determines what response will be learned.
Miller and Dollard use these factors not only as a basis for the inter-

pretation of the phenomena of conditioning, but also as a theoretical
o i ' ‘ Xl
basis for the integration and interpretation of the relationship be-
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tween the acts of the leader and the imitator-in the learning of imi-

tation. Thus the necessary conditions for the learning of imitation
e i Pt R . N T .
are: (1) a motivated organism (2) who is given positive reinforcement
: Tl te [
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(3) for matching the model's behavior (4) during an initial series of
trial and error responses to the environmental cues.

In their analysis imitation may be divided into two main submech-
anisms, matched-dependent behavior and copying. These submechanisms are
seen as the extremes of a continuum. In matched-dependent imitation the
imitator does not perceive the relevant envirommental cues for a specific
behavior; instead he must rely on distinctive cues provided by the
model. Moreover the imitator does not have to be aware that his re-
sponse is matched to that of the model.

Miller and Dollard have given\evidence (1941) that matched-dependent
behavior can occur according to.the conditions specified in their theo-
retical analysis. Their task consisted of a discrimination problem in
which drive was manipulated by hunger deprivation. Albino rats were
reinforced for running to a black card randomly placed at the end of the
right or left arm of an elevated T maze. The imitators were placed on
the stem of the T maze behind the leaders. The leader's conditioned
response provided the imitator with a cue for responding. The control
group was composed of rats who were reinforced for nonimitation. Both
groups were given 7 training trials on each of 14 days. On the 13th
and 1l4th days the‘color cues were removed to détermine whether, in fact,
the Ss were respondiﬁg to the cues produced by the leader's response.
There was a highiy significant difference in the mean number of imita-
tive responses for the two reward conditions.

Miller and ﬁgilard's work has been followed byua number of imita-
tive studies on animals. Bayroff & Lard (rats)n(1§44);déhuféh (réts)'
(1957); Hayes & Ha;esuééhimpanzees)<(1952), an& éolomon‘& Coies'(rats)

(1954), for example, Have all shown that animals can learn simple imi-



tative responses if appropriately rewarded.

In copying behavior, the environment again provides insufficient
information to the imitator, who must rely on distinctive cues from
the model. It differs from matched-dependent behavior’in that the imi-
tator must possess the crucial ability of perceiving the similarities
and differences between his behavior and the model's, and he must learn
to identify the environmental cues. Once the copier learns to connect
the cue and the appropriate responses, he is no longer dependent on the
model for information but may perform the acquired behavior in the
model's absence. .

Many of the experiments in this more complex area of imitation have
been done by Bandura whose theoretical approach (1962, 1964) is based
on the two factor theory of imitation first proposed by Mowrer (1950,
1958, 1960). Bandura emphasized the ;ole of secondary reinforcement,
vicarious reinforcement, and mediating perceptual and symbolic responses
in accounting for the rapid acquisition of copying behavior as it occurs
in naturalistic situations. Although Bandura's approach is based on
contiguity theory, his work with copying may be seen as a general exten-
sion of Miller and Dollard's research on matched-dependent behavior with
which this study is mainly concerned.

In their experimentation on matched-dependent imitation Miller and
Dollard ﬁa§e plaéed‘priﬁary emphasis on the development of a general
theory of socialliearning and imitation. While they have not given much
attention to the specific variables that affect imitative performance, th
their work haé serVéd to generate research attempting to isol%telsuch

[ U] PR
variables.



Much of the research concerned with the isolation of these specific
variables is based on matched—-dependent imitation and has been concerned
with reinforcement variables. Although Miller and Dollard have inter-
preted matched-dependent imitation in terms of Hullian learning princi-
ples, other researchers have utilized broad social concepts. However,
much of this research may be analyzed according to Hullian learning
principles thuéfproviding evidence for the usefulness of such concepts
in understanding and predicting social learning and imitation.

In such an analysis the learning of imitation may be seen as de-
pendent on the instrumental reinforcement of matched responses. Miller
and Dollard (1941), Schein (1954), and Shwartz (1951) have all demon-
strated that imitation or nonimitation can be learned under continuous
reinforcement. However, Kanareff and Lanzetta (1958) noted that Schein
and Shwartz found a lower proportion of matched-dependent responses for
adults than that obtained for children and rats in the earlier Miller
and Dollard studies: They further suggested tha; adults might perceive
the experiment as a "'test'" situation implying ﬁégative social sanctions
for imitative behavior thus mitigating the effect of reinforcement.

To test this hypothesis Kanareff and Lanzetta predicted that imi-
tation would be greater under instructions designed to induce positive
social sanctions than under instructions designed to produce negative
social_Sanctionsftowar& imitation. The instructions containing negative
social sanctions éﬁpﬁasized fhat E was interested in the '"possibility
that working in a group may improve one's ability" to perform on the
experimental task. In addition, they pyedicted that the level of

acquisition of imitation would be a positive function of the number of



reinforcements, e.g. 807%, 50%, and 20%.

The task consisted of 75 pitch discriminations, 60 of which contained
no pitch differences. Reinforcement was administered after both the S and
model had responded. The probability of S reinforcement was a function of
the probability of model reinforcement since in a two-choice task there is
an inherent contingency between reinforcement of the model and the S. The
positive sanction group was found to imitate significantly more than the
negative sanction group under 80% and 207% model reinforcement. Moreover
the mean number of imitative respo;ses was a positive function of the
level of reinforcement only under tﬁe positive sanction condition.

Kanareff and Lanzetta's results for the positive sanction group de-
monstrated that imitation can be learned under conditions of partial re-
inforcement. This finding extends the generality of Miller and Dollard's
research and gives additional support to their theory of imitation. How-
ever, imitation in adults is apparently a more complex social phenomenon
than in animals and children. Further evidence has verified the hypo-
thesis that the level pf imitation is a positive function of instruction-
induced set (Lanzetta & Kanareff, 1959) and has supported the relationship
between reinforcement and imitative performance (Chalmers, Horne, &
Rosenbaum, 1963; Kanareff & Lanzetta, 1960a, 1960b; Lanzetta & Kanareff,
1959, 1961; 0'Connell, 1963; Neimark, 1959; Rosenbaum & Tucker, 1962).

There is a considerable amount of experimental evidence that the mean
number of matched-dependent responses is a function‘df probability of re-
inforcement. 'Howe;ef, many of these studies have found persistently
large interindividual differences in this respect (Kanareff‘& Lahzetta,
1958, 1960b; Lanzetta & Kanareff, 1959; Schein, 1954). Kanaréeff and

Lanzetta (196ba) hypathesized that these differences mighé be due to



subject factors such as their expectations of succeeding or failing through
independent judgment. Thus Ss who have experienced failure may imitate an-—
other S's responses while S's having experienced success may tend to rely
on their own judgment. To test this hypothesis they attempted to control
S's confidence in their ability to perform by manipulating reinforcement

on a pre-experimental binary task. TFor the pre-experimental success condi-
tion Ss were reinforced on 24 of 30 trials and failure Ss were reinforced
on only 6 of 30.trials. All Ss were informed that the average S made 15
correct responses. The experimental task was a binary discrimination
similar to the one used in the pre-experimental conditions. Two schedules
of model reinforcement (80% and 50%) were used during the 80 acquisition
trials. In addition 30 extinction trials were presented.

It was found that Ss in the 807 reinforqement condition who had pre-
viously experienced failure showed significantly more imitative behavior
during acquisition. No such differences were present under the 50% re-
inforcement condition.

While Kanareff and Lanzetta interpret their findings in terms of S's
expectations, their results may also be understood in terms of Hullian
learning principles. Accordingly the effect of success and failure condi-
tions may be seen as due to the operation of either associative or non-
associative factors (Brown, 1961). For example, the experimental situation
might be viewed as one in which there are two competing responée tendencies
present, imitafion_and nonimitation, whose associative strengths are a
function of prior reinforcement. Thus nonimitation would be the dominant
response for‘§§ who Had been previously reinforced fof’making individual

judgments (success condition) while imitation would be the dominant response



for Ss who had presumably undergone experimental extinction for making
independent judgments (failure condition). This is, of course, essen=
tially a restatement of Kanareff and Lanzetta's expectancy explanation.
An alternative explanation, however, is also possible. Kanareff
and Lanzetta's pre-experimental failure condition might be assumed to
increase the S's total drive state. On the other hand, the success
condition would not be expected to lead to increased drive and success
Ss might be considered to be relatively low drive Ss. According to
Hullian learning theory drive is a nonspecific nonassociative factor
which affects all existing reaction tendencies in a multiplicative
fashion. Whether increased drive will result in an increased number of
imitative or nonimitative responses depends on the relative strengths
of these response tendencies. 1In the case of 80% reinforcement imi-
tation may be presumed to be the dominant response, and high drive Ss
would be predicted to imitate more than low drive Ss. Under 50% rein-
forcement bothvimitative and nonimitative response tendencies would be
assumed to have approximately equal habit strength and should occur
approximately an equal percentage of the time for both high and low
drive Ss. Both predictions have been supported by Kanareff and
Lanzetta'é results. Although additional’studies (Mausner, 1954; Mausner
and Bloch, 1957; Kelman, 1950) have supported the relationship between

i ¢

imitative responding and success and failure conditions, not enough

information is given about the relative associative strengths of the
competing response tendencies to lend support to predictions based on

drive theory.

While fhére seeﬁs to be no evidence bearing directiy on the effects
of drive on matché&—dependent imitation, Mangan, Quarterh;in, and Vaughan
(1960) have examined the relationship between the extreme séorers on the

i



Taylor Manifest Anxiety Scale and matching responses in a situation where
there was group pressure to conform. Group pressure experiments differ from
matched-dependent studies in several ways. First and most obvious, matched-
dependent experiments typically examine the relationship between one model
and a naive S while group pressure experiments study the relationship be-
tween a confederate group and one naive S. In addition matched-dependent
studies typically reinforce imitation by designating the model's answers
as correct on a given percentage of the learning trials. Usually in group
pressure experiments no feedback as to accuracy is given. Although the
specific mechanisms differ, both matched-dependent and group pressure ex-
.periments are concerned with the conditioning of matched responses.

Magan et. al. selected 12 high and 12 low MAS Ss to make judgments
in groups consisting of four confederates and one S. The experimental
stimuli consistéd of slides showing two clusters of dots which were clearly
differentiable. , The slides were exposed for one second. The S's task was
to choose the cluster which contained more dots. Twenty trials were given
and the order of responding was rotated. Four of the 20 trials were non-
crucial trials in which the S responded first. Six of the trials were
designated as strong pressure trials, with‘the S responding in the third,
fourth, and fifth position. During these trials the first confederate
gave the correct answer and was strongly criticized by the confederates
whose responses came before the S's. The first confederate then changed
his answer and coﬁformed. The pressure trialg, the three trials immedi=-
ately following the strong pressure trials, and the remaining crucial
trials were aﬁalyzed segarately. The confederates give the incor%ect
answer on each of the 16 crucial trials.

e
[ 1

The results show that the high anxious Ss gave significantly fewer



conformity responses (19%) than the low anxious Ss (33%) (p<.001). The
percentage of yielding significantly decreased from the strong pressure
trials to the immediately following trials for high and low drive Ss
(p<.04 and p<.006, respectively). The pressure trials showed a similar
decrease (p<.07) in percentage of yielding for high and low drive Ss.

Mangan et al. interpreted their results in terms of the effects of
anxiety on persuasive communication rather than in“terms of drive theory.
They note that the low anxiety Ss showed approximately the same percent-—
age of conformity (33%) as the Ss in Asch's original study of conform-
ity (32%) (1952). Thus the difference in conformity between anxiety
levels was due to the high anxiety Ss. These results were seen as
supporting Janis' (1954) hypothesis that Ss showing neurotic. anxiety
symptoms were less suceptible to persuasion.

Since the Taylor Manifest Anxiety Scale was constructed and vali-
dated in terms of drive theory (Taylor, 1953), it is possible to
interpret Mangan, Quartermain, and Vaughan's results in terms of drive
theory in which the test scores are viewed as indicants of high and low
drive. Taylor (1956) states that before any predictions may be made as
to the effect of drive upon performance an analysis of the experiment
must be made in terms of competing S-R tendencies. In the present
experiment of Mangan et al. the correct response should be high in the
response hierarchy as the two clusters of dots to be judged were clearly
differentiable. This assumption of a negative relationship between con-
formity and the ob¥iousness of the correct choice is based on experi-
mental evidence by Blake, Helson, and Mouton (1957); Caylor (1957);
Coffin (1941); Coleman, Blake, and Mouton (1958); Fisher, Williams, and

Lubin (1957); Goldberg and Lubin (1957); Kelley and Lamb (1957); and

10
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McDavid and Sistrunck (1964). Thus reliance on individual judgment or
nonimitation should be the predominant response, and the results of
Mangan et al. do in fac¢t show a low mean percentage of conformity re-
sponses (217%). In this case, when conformity is not the dominant re-
sponse, drive theory would predict that high drive Ss would give more
correct responses while low drive Ss should conform consistently more.
Mangan, Quartermain, and Vaughan's results may be seen as supporting
the predicted negative relation between conformity and drive level.

Other experiments have included the Taylor Manifest Anxiety Scale
as one of several variables which might influence conformity. For
example, Tuddenham (1959) found a negative though insignificant corre-
lation between anxiety and conformity while Myers and Hohle (1962) and
Divesta and Cox (1960) have found positive though insignificant corre-
lations between MAS scores and conformity. On the other hand, Vaughan
(1964) found a trend for high conformity to be positively related to
MAS scores for females and negatively for males. This finding has been
further supported by Steiner and Rogers (1963) and Goldberg, Hunt,
Cowen, and Meadows (1954). The Ss in these studies were not selected
on the basis of extreme MAS scores, however, and since the ambiguity
level of the experimental task is often unspecified these results are
difficult to interpret in terms of drive predictions.

Thus while there is extensive experimental evidence that matching
responses or imitation can be conditioned there seems to be rather large
persistent interindividual differences in matched~dependent responding.
Moreover, there is some evidence to suggest that drive level may be one
source of these differences. The present experiment was therefore

designed in an attempt to determine the relatiomship between drive and
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matched-dependent imitation.

Specifically, the present study was designed to provide data on the
amount of matched-dependent imitation shown byrhigh and low drive Ss as
a function of percentage of model reinforcement and of task difficulty
manipulated through the use of varying levels of stimulus ambiguity. On
the basis of previous experimental evidence it is assumed that the
extreme Taylor MAS scores are indicants of drive level, and that the
associative strength of the imitative response under positive sanctions
is a positive function of probability of model reinforcement and task
ambituity. From these assumptions it is predicted that when the stim-
ulus is ambiguous and presumably the correct response carries no more
associative strength than the incorrect response, high drive Ss will
give more imitative responses under 80% reinforcement and fewer imitative
responses under 207% reinforcement than low drive Ss. Similarly, under
low ambiguity where the correct response presumably has a high associa-
tive strength, the high drive Ss are expected to give fewer imitative
responses and more correct responses than low drive §§ particularly for
the 20% reinforcement condition. Stimuli of moderate ambiguity have
been included as an empirical check on the possible nonmonotonic rela-

tionship between ambiguity and imitation.



METHOD

The Taylor Manifest Anxiety Scale including forty-one buffer items
was administered to 190 students enrolled in the Introductory Psychology
classes at the College of William and Mary during the fall of the 1966-67
academic year. Ss were told that the scale concerned personal attitudes,
and that E was trying to obtain normative data (Appendix A). Honesty in
responding was highly stressed. The 167% highest'and lowest scorers
composed the high and low drive groups, respectively. The numerical
scores of the high drive Ss ranged from 25 to 39 and those of the low
drive Ss from 5 to 10. The selection of extreme scorers was based on
evidence that a low correlation and a monotonic, although not always
linear, relationship exists between the entire range of anxiety and con-
ditioning scores (Taylor, 1956).

In a preliminary study fifty-one 20 x 13.7" white poster board rec-
tangles were presented to 18 non-selected Ss who were asked to designate
which side of the rectange, "A" or "B", contained more dots (Fig. 1)
(Appendix A). 1In each case, one side always contained 50 black circles
and the other half contained 38 to 49 circles (diameter = 1/4"). The 51
stimuli were ell presented right side up and then upside down on an
overhead projector. Three levels of stimulus ambiguity were thus deter-
mined. Sixteen stimuli were labeled as high ambiguity (55%—552 correct

responses), 7, intermediate ambiguity (76% correct responses), and 10,

13



Fig 1 Example of low ambiguity stimuli used during the experi-
mental trials. "A" and "B" were discriminable approxi-
mately 877% of the time during the two pilot studies.
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low ambiguity (88% correct responses). Slides were prepared from the above
33 cards for use in the experiment proper.

A second preliminary study with 10 Ss was run to ascertain if any large
perceptual distortions in the level of ambiguity had occurred in photograph-
ing the stimuli. A mean of 65% correct responses was given for the high am-
biguity stimuli; 767%, for the medium ambiguity stimuli; and 867% for the low
ambiguity stimuli. While the percentage of correct answers for the high am-
biguity stimuli varied slightly from the pilot study, the above results are
in general agreement with the previous pilot study.

The experimental task consisteé of judging which side, "A" or "B", of a
2" x 2" slide contained more dots. The slides were presented for 8 sec. on
a Kodak Carousel'prqjector after which the Ss had 8 sec. to give their verbal
responses. Ss gave thei; judgments from memory as previous evidence indi-
cates that social influence decreases when responses are given in the pres-
ence of the stimulus (Deutsch & Gerard, 1955). The size of the projected
screen image and the distance of Ss from the screen was'equated'with the
preliminary pilot studies.

The first 40 trials were designated to the Ss as practice trials. Two
schedules of model reinforcement, 807 and 20%, were selected, and E gave the
"correct'" answer after the model and S had both responded. While the model
was designated by E as '"correct'" on 80% or 20% of the acquisition trials, the
model acgually gave the correct answer on 50% of the‘trials’(noncriticai
trials) and was incorrect on the remaining trials (critical trials); The
model was always incorrect when designated as "incorrect' under 80% reinforce-
ment and waé‘élwayé!corfect when designated as "eorrect" under 20% reinforce-

)

ment. During the acquisition trials the two probabilities of reinforcement

and the two levels 6f drive composed the between-subject factors and the four
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blocks of 5 critical trials, the within, subject factor. The stimuli
were those judged to be of high ambiguity.

The acquisition t?ials were followed by 58 experimental trials in
which 19 high ambiguity, 20 moderate ambiguity, and 19 low ambiguity
slides were randomly presented. No reinforcement was given during this
phase of the experiment. On 10 trials under each level of ambiguity the
model was actually incorrect (critical trials). The two probabilities
of reinforcement during acquisition and the two levels of drive consti-
tuted the between-subjects factor and the three levels of stimulus
ambiguity, the within-subject factor.

Each S was run with a model in a like-sexed pair. The models were
10 undergraduate students selected from the Introductory Psychology
classes. The S and model were in full view of each other because Deutsch
and Gerard (1955) had found that social influence on individual judg- 4
ments is greater when Ss are face to face than when Ss remain anonymous.
The stimuli were numbered according to order of presentation. These
numbers were contained on a sheet given to the Ss, and E announced the
number of each slide before it was presented. The ﬁodel's sheets differed
from the S's in that after the number of every stimuli to which the
model responded "A" there was a period. Models were casually asked if
they would give their verbal answer first on each trial in order to

facilitate E in recording responses, and positive sanctions for imita-
. ::\

tion were given (Appendix A).



RESULTS

During the 40 acquisition trials imitation was measured on the 20
critical trials gg differentiate imitation from independent judgments
of the correct answer. The means and standard deviations of the imita-
tion scores for the four blocks of five critical trials are given in
Table 1, and summarized graphically in Fig. 2. Theiimitation scores
in each of the four blocks of 10 a;quisition trials were submipted to
a three factor (case II) analysis of variance (Winer, 1962). The
summary table for the analysis is presented in Table 2.

While Ss ugder 80% reinforcement tended to give more imitative
responses (X = 10.0) than Ss under 20% reinforcement (X = 9.0), the
main effect of reinforcement was statistically insignificant (p<.10).
The mean number of imitative responses were not significantly differ-
ent over the four blocks of trials nor was the interaction between
level of reinforcement and trials. Although the level of imitation on
the initial block of trials for Ss under 807% reinforcement is not sig—
nificantly different from that given on the final block of trials
(p = .14), there was an increase in imitative responding. In contrast,
while 207% reinforcement Ss showed an increase in mean number of imi-
tative responses on the first three blocks of trials, they dropped to
the original level of responding on the last block of trials (Fig. 2).

On the last block of trials the mean number of imitative responses for

8
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TABLE 1

MEANS AND STANDARD DEVIATIONS FOR THE
FOUR BLOCKS OF FIVE CRITICAL ACQUISITION TRIALS

Probability of Blocks of trials
reinforcement Drive level 1 2 3 4
80% High 2.53 2.20 2.40 2.93

(1.19) (1.02) (1.06) (1.28)

Low 2.13 2.73 2.73 2.40
(1.13) (.70) (.88) (.91)

207 High 2.13 2.47 2.60 2.13
(1.19) (.83) (1.06) (1.46)

Low 1.93 2.27 2.47 1.93
(1.10) (1.03) (.74) (1.10)




Fig. 2 Mean number of imitative responses per block of five
critical acquisition trials for high and low drive Ss
under 80% and 20% reinforcement.
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TABLE 2

ANALYSIS OF VARTANCE OF IMITATIVE RESPONSES
FOR THE 20 CRITICAL ACQUISITION TRIALS

Source of variance df Mean square F

Between subijects éé. 1.326
Reinforcement (R) 1 4.267 3.275
Drive (D) 1 .600 <461
RxD 1 417 .320
Subj. w. groups 56 1.303
Cerror (between) ]

Within subjects 180 1.067
Trials (T) 3 1.394 1.314°
Rx T 3 1.089 1.026
DxT 3 1.111 1.047
RxDxT 3 .994 .937
T x subj. w. groups 168 1.061

Lerror (within)]




20% reinforcement Ss was significantly lower thanm for 807 reinforcement
Ss (p<.04).

The main effect of drive was also statistically insignificant. It
can be noted that the significant difference between the 807 and 20%
groups on the last block of acquisition trials is primarily due to the
perfbrmance of the 807% group. As seen in Fig. 2, under 80% reinforce-
ment high drive Ss tended to give more imitative responses than low drive
Ss on the first and last block of trials. Under 207 reinforcement high
drive Ss tended to give consistently more imitative responses than low
drive Ss. Although the performance for 80%Z reinforcement high drive Ss
is approximately inverse to that of the 807 reinforcement low drive and
the 20% reinforcement high and low drive Ss, none of the interactions
approached significance.

Since the stimuli during acquisition were judged to be highly
ambiguous, there was a possibility that the correct answer was not dis-
criminable and that therefore imitation could be measure on all trials,
both critical and noncritical. However, a three factér (case II1) analy-
sis of variance (Winer, 1962) showed that Ss gave significantly more
matched responses when the model was correct (noncritical trials) (p<.0l).
Hence the mean number of matched responses for each acquisition treatment
and the summary table for this analysis of variance are presented in
Appendix B.

The mean number of matched-dependent imitation scores during the 58

experimental trials were calculated for the 10 critical trials for each

of the three levels of ambiguity. These means and the standard deviations

are shown in Table 3 and presented graphically in Fig. 3. The variances

were homogeneous (C = .2005, p<.0l1) and a three factor (case II) analysis
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TABLE 3

MEANS AND STANDARD DEVIATIONS ON
THE 10 CRITICAL EXPERIMENTAL TRIALS
FOR EACH LEVEL OF STIMULUS AMBIGUITY

Probability of Level of

reinforcement ambiguity High drive Low drive

807 High 5.87 5.07

(1.25) (2.19)

Med ium 7.53 7.13

(3.12) (1.36)

Low 7.07 6.73

( .96) ( -80)

20% High 4.60 4.80

(1.50) (1.27)

Medium 6.33 6.27

(1.63) 1.16)

Low 6.40 6.40

(1.30) (1.45)
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Mean number of imitative responses on the 10 critical
experimental trials for each level of stimulus ambiguity

as a function of probability of reinforcement and drive
level.
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of var;ance was run (Winer, 1962). The .summary table for this analysis
is shown in Table 4.

During the critical experimental trials the main effect of the two
previous reinforcement schedules was highly significant (p<.001). As
shown by Fig. 3, thg mean number of imitative responses for the 807% rein-
forcement group (X = 19.67) was higher than that for the 20% reinforce-
ment group (X = 17.40).

Ambiguity was also a highly significant factor in the critical
trials (p<.001). As seen in Fig. 3, the greatest amount of imitative
responding occurred with stimuli of medium ambiguity (X = 6.87) and low
ambiguity (X = 6.65). The mean difference between low and moderate
ambiguity was not significant, but a significant drop in imitative re-
sponding occurred with high ambiguity stimuli (X = 5.17) (p<.001).

Neither the main effect of drive nor any interaction including
drive was statistically significant. As seen in Fig. 3, however, under
the 80% reinforcement condition high drive Ss showed a consistent tend-
ency to imitate more under each level of ambiguity.

As a check on the results obtained for the three levels of stimulus
ambiguity during the preliminary studies, the percentage of correct
answers for the total critical and noncritical experimental trials were
plotted as a function of high, medium, arnd low stimulus ambiguity. As
seen in Fig. 4, Ss gave more correct responses for the high ambiguity
stimuli (X = 53.0%) than for the medium X = 36.4%) or low (f = 39.6%)

ambiguity stimuli-across all experimental treatments.
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TABLE 4

ANALYSIS OF VARIANCE OF IMITATIVE RESPONSES
ON THE CRITICAL EXPERIMENTAL TRIALS

Source of variance df Mean square F

Between subjects 39 1.965
Reinforcement (R) 1 26.450 17.722%
Drive (D) 1 2.450 1.642
RxD 1 3.472 2.326
Subj. w. groups 56 1.493
[Cerror (between)]

Within subjects 120 2.775
Ambiguity (A) 2 54.867 27.946%
Rx A 2 1.067 .543
Dx A 2 . 067 .034
RxDxA 2 .556 .283
A x subj. w. groups 112 1.963

Lerror (within)]

*p<.001




Percentage correct responses for each of the ambiguity
levels for the total critical and noncritical experi-
mental trials as a function of level of reinforcement
and drive.
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DISCUSSION

’

The present experiment has investigated matched-dependent behavior
as a function 6f drive, reinforcement, and stimulus ambiguity in an
attempt to understand such behavior in the context of Hullian learning
theory. Accordingly imitation is seen as a learned response, and its
response strength is conceived as a function of the number of prior
reinforcements. Therefore, if matching the model's response is instru-
mental to being "correct'" and if making a correct response is rein-
forcing, then in the present 807 reinforcement condition frequency of
imitation should increase. Conversely, when nonimitation is instru-
mental to being "correct' as in the 20% reinforcement condition, theo-
retically imitation should decrease. The actual mean difference in
performance during acquisition between the 80% and 20Z reinforcement
groups, although statistically insignificant overall, is in accord with
theoretical expectations. This difference was statistically significant
by the fourth block of acquisition trials and throughout the experimental
trials.

The level of acquisition of the reinforced response, however, was
lower for both groups than in previous experiments. Kanareff and
Lanzetta (1958, 1960a, 1960b), Lanzetta and Kanareff (1959, 1961), and
Rosenﬁaﬁm_and‘TﬁcRé£’(19%25, for exampie, féund éha& é§ undéQ‘SO%land

H
1 [N “ [

20% reinforcement obtained a maximum of approximately 70%

imitation and

; . . ;
by e D o ! i
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a minimum of approximately 40% imitation, respectively, by the fourth
block of trials compared with 53.3% and 50.6%, respectively,in the
present experiment.

There may be several reasons why the relationship between rein-
forcement and imitation was not stronger. First, the present criterion
for imitation was rather stringent since matched-dependent responding
was measured only on the trials to which the model gave an incorrect
response in a situation where the correct answer might have been dis-
criminable. 1In contrast other experimenters have typically used exper-
imental tasks for which there was no objectively correct answer and
imitation scores may have been spuriously inflated by chance responses.
Thus differences in tasks and scoring methods may help to account for
the lower level of imitation found under 807 reinforcement in the
present study.

The effect of reinforcement may also have been mitigated by the
fact that positive sanctions for imitation were given only during the
first part of the instructions and were not repeated immediately prior
to the acquisition trials. This may not have been sufficient to over-
come the S's association of the experiment with the usual testing situ-
ation in which imitation is discouraged. This possibility is given
further support by Kanareff and Lanzetta's (1958) results which showed a
strong centrality effect in imitative responding with 80%, 50%, and 20%
reinforcement under negative sanctions.

Had more acquisition trials been included it is expected that
there would have been a closer correspondence between imitation and
probability of model reinforcement. The decision to use only 40 acqui-

sition trials in the present study was based on Lewis and Duncan's (1956,



1958) finding that as the number of trials during conditioning increases
the resistance to extinction is lowered. The presence of such a rela-
tionship in matched-dependent imitation is supported by Kanareff and
Lanzetta's (1960b) results in which a slower rate of extinction was found
after 80 acquisition trials than in a previous study (1960a) containing
100 acquisition trials. Because reinforcement was not to be given during
the experimental trials, it was felt that every effort should be made to
slow down the extinction process.

Continuing in the context of Hullian learning theory, the excitatory
potential of a response to a particular stimulus complex should reflect
not only habit strength but also the drive level of the organism. In
the present investigation drive level was presumably manipulated by
selecting Ss who scored high or low on the Taylor MAS. It was expected
that when differences in habit strength in favor of imitation were estab-
lished such as in the 80% reinforcement condition high drive Ss would
show a greater number of matched responses than low drive Ss. Similarly
when nonimitation was reinforced such as in the 20% reinforcement treat-
ment, high drive Ss would be predicted to give more nonimitative responses
than low drive Ss. During the early acquisition trials when neither
imitation or nonimitation was clearly the dominant habit, differences due
to drive level would not be predicted, and did not occur. As acquisition
progresses, however, such differences should begin to appear. In the
present study the observed significant difference between the 80% and 20%
reinforcement groups on the last block of acquisition trials is primarily
due to the increase in number of imitative responses of the high drive
80% reinforcement group. The predicted differences were not obtained

during the experimental trials although under 807 reinforcement the high
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drive group gave consistently more matched-dependent responses than the
low drive group.

Thus in the present study the significant relationship between
matching behavior and drive level reported by Mangan, Quartermain, and
Vaughan (1960) was not obtained. The discrepancy between these experi-
ments may be partially due to situational factors. While there is evi-
dence that scores on the Taylor MAS are related to emotional respon-
siveness, which, in turn, contributes to drive level, Taylor (1956) and
Spence (1958) have suggested two alternative explanations concerning the
conditions under which differences in drive level are evoked. According
to the chronic hypothesis such differences between high and low anxiety
Ss are continuously present. On the other hand the acute hypothesis
suggests that high and low anxiety scores reflect differential emotional
reactivity thresholds. Thus differences in performance might be
observed only in situations in which some threat is present.

If the acute hypothesis is true, Mangan, Quartermain, and Vaughan's
results may be due to the fact that their procedure was specifically
designed to maximize the severity of group pressure, which might be
assumed to have increased the drive level of the high anxiety Ss. More-
over in a previous study (1959) they found that the significant differ-
ences between extreme MAS scorers only occurred when group pressure was
strong. In contrast the present study was not specifically designed to
introduce additional stress or threat into the experimental situation
and was instead based on the assumption that MAS scores reflect differ-
ences in chronic emotional states. Had the experiment been designed to
maximize situational stress the effect of drive on imitation might have

been comparable to the results of Mangan et al.
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The most perplexing result of this investigation was the highly
significant relationship between level of ambiguity and imitation. It
was assumed that the associative strengths of the correct and incorrect
responses would be approximately equal for stimuli that had been desig-
nated as‘highly ambiguous on the basis of the preliminary studies.
Similarly, the associative strength of the correct response was assumed
to be stronger for the medium ambiguity and particularly for the low
ambiguity stimuli. While it was therefore predicted that more imitation
would occur with stimuli which were rated as highly ambiguous, in fact,
‘the results were exactly to the contrary. Further examination of the
data showed that all Ss regardless of experimental condition for both
the critical and noncritical trials gave more objectively correct
responses to the high ambiguity stimuli than to those of medium and low
ambiguity. Thus if ambiguity ratings had been made by the experimental
Ss rather than by those used in the two pilot studies, the ratings of
the high and low ambiguity stimuli would be reversed!

Why the results on the experimental trials should be in direct
contradiction to the findings of both preliminary studies is unknown.
In the first study the three levels of ambiguity were selected on the
basis of the percentage of correct responses given to each stimulus.
After photographing the stimuli, the slides were presented to a new
group of Ss. These new ratings of stimulus ambiguity, based on the
mean percentage of correct responses, agreed very closely with the
original ratings. The data and procedure have been carefully reviewed
and there does not seem to be any methodological error which could
account for the present results.

The completely unexpected findings make it impossible to form
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any conclusions as to the relationship between imitation and stimulus

ambiguity despite the significance of the obtained relationship.
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APPENDIX A

SUBJECTS' INSTRUCTIONS
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INSTRUCTIONS FOR TAYLOR MANIFEST ANXIETY SCALE

Each of you will be given a true-false questionaire containing
ninety-one items. The questions are concerned with personal attitudes.
Please do not leave any items unanswered. You may not be able to give
a completely true or false answer; however, choose the alternative
that best describes your feelings. Do not spend a lot of time on any
onéJQuestion. Instead give your first reaction and be as honest as
you can in your answers.

This questionaire has just been developed. It is being given to
the Introductory Psychology classes in order to obtain normative data.
We are not so much interested in your individual scores as we are in
trying to find out the attitudes of the average college student. Thus
honesty in answering‘is stressed.

Circle the '"T" for true of the "F" for false beside each question.
You will have the rest of the hour to take the test. When you finish
please leave the questionaire with me.

Anyone who does not wish to fill out the questionaire may be
excused.

Are there any questions?
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INSTRUCTIONS FOR PRELIMINARY STUDIES

This is a pilot study in which I am attempt;ng to determine if the
stimuli I will be presenting you are easy or difficult. I am going to
be showing you stimuli that contain a number of dots (give example).
The stimulus-is divided into two halves, "A" and "B". Your task will
be to designate on your answer sheets which side, "A" or '"B'", contains
more dots. Place a check mark on your sheet under the letter which
designates the side containing more dots. For example, if you think
"B" has more dots than "A", check "B" on your answer sheet and vice
versa. Sometimes "A" will contain more dots and sometimes "B" will
contain more. Although some of the judgments may be difficult, there
will always be a difference between the two sides.

The stimuli will be presented for a short period of time and you
will be given 20 seconds (8 seconds in the second pilot study) to make
your judgments before the next stimulus is presented. E will signal
the presentation of each stimulus by saying 'ready'". Please select an
answer for each stimulus and try to do your best.

Any questions?
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40
INSTRUCTIONS FOR THE EXPERIMENT PROPER

From this experiment we are hoping to determine the nature of the
ability and the processes involved in learning to make numerosity judg-
ments. We are also interested in a related problem: the development
of effective means for improving the accuracy of numerosity judgments.
One possibility is that working in a group may improve onme's ability to
make such judgments.

In this session I will be showing you slides which contain a number
of dots (give example). As you can see, the slide is divided into two
halves, "A" and "B". Your job will be to tell me which side, "A" or
"B'", contains more dots. TFor example, on this slide if you think that
"B"" has more dots than "A", you would answer "B", or if you think "A"
has more dots, you would answer 'A'". Although some judgments may be
difficult, there will always be a difference between the halves.

Each slide will be shown for a short time and you will be given
8 seconds in which to give me your answers. Also I have some mimeo-
graphed sheets containing the number of each slide. I will announce the
number of each slide beforé it is presented and would appreciate your
checking the numbers on your sheet to make sure I have not skipped a
‘'slide.

First I will be showing you some practice slides. After both of
you have giveh your answer, I will announce the correct answer. For
convenience sake, would you please always go first, '"'model's name'.

(Instructions given after the 40 acquisition trials). Now that
you have a good idea of what the slides are like and have had some

practice in making judgments, I am going to show you some more slides.



On these slides I would like you to continue giving me your answers as
you have been doing; however, this time I will not be telling you what

the correct answer is.
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APPENDIX B

SUMMARY OF MATCHED RESPONSES ON THE NONCRITICAL TRIALS

AND ANALYSIS OF VARIANCE FOR THE TOTAL ACQUISITION TRIALS
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TABLE 1

Means and Standard Deviations for
the 40 Critical and Noncritical Acquisition Trials

Trials Probability of
reinforcement High drive Low drive
Critical 807 10.07 10.00
(2.09) (2.07) =
20% 9.33 8.60
(2.66) (2.26)
Noncritical 80% 12.40 12.60
(1.60) (2.23)
207 10.87 10.60

(2.72) (2.29)
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TABLE 2

ANALYSTS OF VARIANCE OF IMITATIVE RESPONSES ON
THE TOTAL ACQUISITION TRIALS

Source of variance df Mean square F

Between subjects ;gj 5.561
Reinforcement (R) 1 60.209 12.770%
Drive (D) 1 1.409 .299
RxD 1 2.407 .510
‘Subj. w. groups 56 4.715
[error (between)]

Within subjects 60 7.492
Critical vs non. (C) 1 134.409 24.253%
RxC 1 3.674 .663
DxC 1 1.007 .182
RxDxC 1 .007 .014
C x subj. w. groups 56 5.542

[error (within)]

*p<.0L
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TABLE.- 3

Percentage Imitation Responses on the 10 Noncritical
Trials for Each of the Three Levels of Ambiguity

Probability of Level of
reinforcement Ambiguity High drive Low drive
80% High .59 .64
Medium .43 .46
Low 47 .53
20% High .50 .55
Medium .35 41
Low 41 A2
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APPENDIX C

IMITATIVE RESPONSES FOR EACH SUBJECT

ON THE CRITICAL ACQUISITION AND EXPERIMENTAL TRIALS
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Summary of Imitative Responses Made by
Each Subject on the Critical Acquisition Trials

80% reinforcement, high drive group

Blocks of five trials

Subject # 1 2 3 4

1 1 2 3 3

2 4 2 2 2

3 3 4 3 5

4 2 2 3 2

5 3 3 2 3

6 5 1 2 4

7 2 2 4 3

8 2 3 3 3

9 3 2 1 2

10 1 3 3 0

11 1 1 0 5

12 2 3 2 2

13 4 3 2 3

14 2 0 4 4

15 3 2 2 3
Sum 38.00 33.00 36.00 44.00
Mean 2.53 2.20 2.40 2.93

Standard deviation 1.19 1.02 1.06 1.28

80% reinforcement, low drive group

Blocks of five trials

Subject # 1 2 3 4

1 2 2 4 2

2 0 4 2 2

3 3 3 1 3

4 4 2 3 3

5 4 3 3 4

6 2 3 3 3

7 1 3 3 1

8 2 4 4 3

9 2 2 3 1

10 2 3 2 3

11 3 2 4 3

12 1 2 3 2

13 2 3 2 2

14 3 2 2 3

15 1 3 2 1
Sum 32.00 41.00 41.00 36.00
Mean 2.13 2.73 2.73 2.40

Standard deviation 1.13 .70 .88 .91



20% reinforcement, high drive group

Blocks of five trials

Subject i 1 2 3 4

1 1 1 3 0

2 2 3 4 2

3 1 2 2 2

4 1 3 4 2

5 1 2 3 1

6 3 3 0 3

7 2 2 3 3

8 2 3 3 2

9 1 3 3 4

10 2 4 1 4

11 4 3 3 5

12 2 1 2 0

13 3 2 3 1

14 2 3 2 1

15 5 2 3 2

Sum 32.00 37.00 39.00 32

Mean 2.13 2.47 2.60 2

Standard deviation 1.19 .83 1.06 1
20% reinforcement, low drive group

Blocks of five trials

Subject # 1 2 3 4

1 2 2 2 0

2 2 3 3 1

3 2 3 3 2

4 1 3 2 1

5 4 2 3 2

6 0 3 3 2

7 1 3 4 3

3 3 2 2 4

9 1 1 1 1

10 3 0 3 3

11 3 2 3 3

12 1 1 2 2

13 3 3 2 3

14 1 4 2 1

15 2 2 2 1

Sum 29.00 34.00 37.00 29.

Mean 1.93 2.27 2.47 1.

Standard deviation 1.10 1.03 .74 1.

.00
.13
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Summary of Imitative Responses Made by Each Subject on the
10 Critical Experimental Trials for Each Level of Ambiguity

80% reinforcement, high drive group

Level of ambiguity

Subject # High Medium Low
1 5 7 9
2 5 6 6
3 8 8 7
4 6 7 7
5 7 9 6
6 7 8 7
7 5 7 9
8 6 8 7
9 5 7 6
10 4 7 7
11 5 7 7
12 5 9 7
13 5 7 7
14 7 8 6
15 8 8 8
Sum 88.00 113.00 106.00
Mean 5.87 7.53 7.07
Standard deviation 1.25 3.12 .96
807 reinforcement, low drive group
Level of ambiguity
Subject # High Medium Low
1 4 8 7
2 4 7 7
3 5 10 8
4 3 6 6
5 8 8 7
6 4 7 8
7 3 6 7
8 10 9 7
9 3 6 5
10 5 6 6
11 7 7 6
12 5 9 7
13 7 6 7
14 5 6 7
15 3 6 6
Sum 76.00 107.00 101.00
Mean 5.07 7.13 6.73

Standard deviatiop 2.19 1.36 .80
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20% reinforcement,'high drive group

Level of ambiguity

Subject # High Medium Low
1 5 9 4
2 3 5 7
3 3 10 5
4 4 6 9
5 6 6 7
6 3 7 5
7 3 4 7
8 5 7 6
9 8 6 7
10 4 6 6
11 6 6 8
12 5 7 6
13 3 7 5
14 6 5 7
15 H 4 7
Sum 69.00 95.00 96.00
Mean 4.60 6.33 6.40
Standard deviation 1.50 1.63 1.30

20% reinforcement, low drive group

Level of ambiguity

Subject # High Medium Low -

1 5 7 4

2 7 7 3

3 3 5 8

4 4 6 7

5 4 5 5

6 5 4 6

7 4 8 7

8 6 6 6

9 5 7 8

10 6 6 7

11 5 7 7

12 7 8 7

13 4- 5 8

14 4 7 6

15 3 5 z
Sum 72.00 94.00 96.00
Mean 4.80 6.27 6.40
Standard deviation 1.27 1.16 1.45
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APPENDIX D

MATCHED RESPONSES FOR EACH SUBJECT

ON THE NONCRITICAL ACQUISITION AND EXPERIMENTAL TRIALS
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Summary of Matched Responses Made by Each Subject
on the 20 Noncritical Acquisition Trials

80% reinforcement 207% reinforcement
Subject # High drive Low drive High drive Low drive
1 13 13 10 9
2 13 ‘15 6 9
3 15 14 9 11
4 12 10 ‘10 14
5 12 14 10 9
6 11 9 13 10
7 9 16 10 12
8 15 14 13 10
9 12 10 10 6
10 13 11 11 13
11 11 9 10 10
12 14 14 15 13
13 11 13 16 14
14 13 14 13 11
15 12 13 7 _8
Sum = 186.00 189.00 163.00" 159.00
Mean = 12.40 12.60 10.87 10.60

Standard deviation = 1.60 2.23 2.72 2.29



Summary of Matched Responses Made by Each Subject on
the Noncritical Experimental Trials for Each Level of Ambiguity

80% reinforcement, high drive group

Subject # Level of ambiguity
High (9 trials) Medium (10 trials) Low (9 trials)
1 5 4 4
2 5 3 5
3 7 6 5
4 5 6 3
5 6 3 5
6 5 3 4
7 6 4 5
8 7 4 6
9 5 4 4
10 4 7 3
11 2 3 4
12 7 6 4
13 5 4 6
14 5 4 3
15 1) 3 3
Total percent 59.26% 42.677% 47 .41%
807% reinforcement, low drive group
Subject # T Level of ambiguity
High (9 trials) Medium (10 trials) Low (9 trials)
1 7 4 4
2 5 3 4
3 5 5 7
4 4 4 4
5 8 4 4
6 5 5 5
7 6 7 4
8 9 7 5
9 2 7 3
10 8 5 3
11 3 4 5
12 6 4 7
13 7 2 4
14 6 4 5
15 2 4 L

wi
N
.

w
\O
9

Total percent 63.70% 46.00%

53



20% reinforcement, high drive group

Subject # Level of ambiguity
High (9 trials) Medium (10 trials) Low (9 trials)
1 4 1 4
2 4 5 4
3 6 4 3
4 3 3 4
5 6 5 3
6 5 1 3
7 4 2 3
8 6 4 4
9 5 2 3
10 3 3 6
11 2 2 4
12 4 4 5
I3 7 7 3
14 5 6 4
15 3 3 2
Total percent 49.637% 34.67% 40.74%
20% reinforcement, low drive group
Subject # Level of ambiguity

High (9 trials) Medium (10 trials) Low (9 trials)

1 4 2 3
2 6 5 6
3 6 4 3
4 5 6 4
5 5 5 2
6 5 5 3
7 6 4 5
8 2 4 4
9 3 5 4
10 4 6 5
11 2 1 3
12 6 2 2
13 7 4 5
14 7 4 3
15 6 4 5

Total percent 54.817% 40.67% 42,227
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