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College student subjects were given the opportunity to pull a plunger (Linsley manipulandum) 
or press a small panel in a three-stage design. Five minutes offree access (baseline) was followed 
by a 5-min contingency phase in which 10 responses to the plunger were required to free the 
panel for a single press. This was followed by a 5-min return to baseline. From a postexperiment 
questionnaire, subjects were judged to have been either aware or unaware of the contingent rela
tion between the plunger and the panel. Those judged to have been aware yielded much higher 
rates of plunger pulling during the contingent phase and were more active during baseline mea
surement. These results raise problems for the response suppression methodology of Eisenberger, 
Karpman, and Trattner (1967), since they can be as readily accounted for by Orne's (1962) de
mand hypothesis. 

In 1959, Premack gave us a unique interpretation of 
the Law of Effect. He viewed the reinforcement process 
as an arrangement between two responses such that when 
the more probable was made contingent upon the less 
probable, the less probable one, now instrumental, would 
increase in strength. He fully developed the implications 
of this hypothesis in later work (Premack, 1963, 1965, 
1971). In 1967, Eisenberger, Karpman, and Trattner gave 
emphasis to a different notion of reinforcement. They ar
gued that the reinforcement effect would occur only if the 
schedule requirements made it impossible to realize the 
free operant level of the contingent response without in
creasing the level of instrumental responding. Thus, rela
tive "suppression" of the contingent response was taken 
to be crucial. Parenthetically, it should be noted here that 
Premack did not ignore the contribution made by the 
schedule requirements, but nonetheless clung to proba
bility differential as the key to reinforcement. 

Eisenberger et al. (1967) offered as supporting evidence 
data obtained from adult student subjects who had been 
provided opportunity to manipulate several rather sim
ple manipulanda. Specifically, subjects were told they 
could tum a small wheel, pull a plunger, press a bar or 
a lever, or do nothing, as they wished. And in a series 
of studies, the investigators arranged various contingent 
relations between two of these responses. It is not the pur
pose of the present paper to challenge the theory of 
"response suppression." Indeed it appears to us that in 
its more recent, more mature forms (Timberlake, 1980; 
Timberlake & Allison, 1974), the theory is prospering. 
We should like to suggest, however, that the outcome of 
the Eisenberger et al. studies may be as readily interpreted 
as resulting from "demand characteristics" (Orne, 1962) 
as from the objectively defined schedule arrangements . 
Surely, student subjects confronted with the task of play-
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ing or not playing with trivial, toy-like manipulanda (turn
ing a little wheel, pressing a little bar or lever, or pulling 
a knob) must seek "meaning" in the situation. Further
more, it seems highly likely that the student's quest for 
meaning might take the form: "What is expected of me?" 
or "What does the experimenter want me to do?" And 
having discovered a plausible answer, student subjects are 
likely to act accordingly. Although other subject attitudes 
or roles have been identified (cf. Carlston & Cohen, 1980; 
Kruglanski, 1975; Weber & Cook, 1972), it has been our 
experience that most college student subjects act to con
firm their interpretation of the investigator's purpose (i.e., 
they do what they think the investigator wants them to 
do, so that they are "good subjects"; Orne, 1962). If this 
is the case, the Eisenberger et al. results could be inter
preted as resulting from the subjects' perception of the 
demands of the situation rather than from the objective 
conditions (schedule requirements) specified by the in
vestigator. This is essentially the general message deli
vered by Orne in 1962. We have elected to focus on this 
issue in the Eisenberger et al. study because of its con
tinuing prominent role in discussions of the approach to 
reinforcement developed by Premack. 

The present paper focuses on the fourth and crucial ex
periment reported by Eisenberger et al. (1967). In brief, 
high school students enrolled in a special college course 
were confronted with a choice between manipulating a 
small lever, pulling a knob, or doing nothing. Following 
a 5-min operant period, a contingency was arranged such 
that the first press of the lever locked it, and for the next 
5 min a fixed ratio that required 10 knob pulls to unlock 
the lever was in effect. This served to free the lever for 
a single press. This stage was followed by a return to 5 
min of free access to both manipulanda. Those subjects 
who qualified for analysis (more knob pulling than lever 
pressing during the initial phase) yielded an increase in 
knob pulling (the instrumental response) when the con
tingent relation was arranged. Eisenberger et al. have ar-
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gued that this finding supports their "response suppres
sion" hypothesis, since a weaker response (lever 
pressing), arranged as a contingency, reinforced a stronger 
response (knob pulling) when the schedule deprived the 
subject of the operant level of the weaker response (lever 
pressing). Whereas this interpretation may well be valid, 
there is an alternative: Perhaps the subjects yielded this 
outcome because they perceived certain ongoing events 
as signals inviting increased knob pulling, and being 
"good" subjects, they cooperated (Orne, 1962). Our 
study adds a postexperiment questionnaire designed to dis
cover the subjects' interpretations of the purpose of the 
experiment. It is not specifically our purpose to examine 
"response suppression." Rather, we wish to take a look 
at the possible influence of "cognitions" arising out of 
the human subject's sensitivity to the demands exercised 
by this kind of procedure and apparatus. 

MEmOD 

Subjects 
The experiment was conducted as two replications (Ns of21 and IS). 

Subjects were recruited from elementary psychology classes and awarded 
a small bonus of extra course credit for participation. Approximately 
half of the subjects were male, and participation was voluntary. 

Apparatus and Procedure 
Our procedure and instructions followed closely those of Eisenberger 

et al. (1967). The subject was confronted with a sloping (25x70 cm) 
console that presented opportunity to pull a brass plunger (Lindsley 
manipulandum) or press a small hinged and spring-loaded panel 
(4x 16.5 cm). The subject was instructed to remain in hislher seat but 
otherwise was given freedom to pull the plunger, to press the panel, 
or to simply do nothing. The IS-min session consisted of 5 min offree 
access to both manipuianda, followed by 5 min of a IO-to-I fixed-ratio, 
contingent relationship between the plunger (instrumental response) and 
the panel (contingent relation). Ten plunger pulls freed the panel for 
a single response. The locking and unlocking of the panel was both au
ditorily and visually quite evident. This phase was followed by a 5-min 
return to baseline (free access). The postexperiment questionnaire was 
then administered, and the subject was dismissed. The two replications 
differed only in the form of the postexperiment questionnaire. In the 
first replication, open-ended questions were used, and the subject was 
requested to respond fully in writing. The four crucial questions were: 
(1) What was the purpose of this experiment? (2) What did you think 
was happening when the panel locked? (3) Did you feel obligated to 
do something when the panel locked? What? (4) Do you think you figured 
it out? 

In the second replication, the subject was asked to check one or more 
of several alternative answers to very similar questions, the alternatives 
being taken from the most frequent open-ended responses yielded dur
ing the first replication t. As an example, with instructions to check the 
"best" answer, the following alternatives were presented under Ques
tion 3 above: (1) No. Not really. (2) No. But I expected something to 
happen. (3) Yes. I thought I was supposed to do something to unlock 
it. (4) Yes. I thought I was supposed to pull the knob. (5) Yes. I thought 
I was supposed to push the panel again. (6) Some other reason (write 
it down below). 

RESULTS AND DISCUSSION 

A preliminary analysis of the results revealed no gender 
differences, and so this variable was collapsed. 

Both sets of questionnaires were judged by a panel of 
three advanced clinical graduate students acting indepen-

dently and without knowledge of the purpose of the ex
periment or the behavioral findings. They simply decided 
whether or not the subject's answers exhibited convinc
ing evidence of having discovered the contingent relation 
between plunger pulling and panel pressing. These sub
jects were identified as "aware. " Alternatively, the sub
ject was judged to be "unaware" if his/her responses 
strongly suggested failure to discover the contingent rela
tionship. For example, in Replication 1, to the question 
"Did you feel obligated to do something when the panel 
locked?" the aware subject may have responded "Yes, 
pull the knob." Or, in response to the above question from 
Replication 2, the aware subject may have checked the 
alternative "Yes. I thought I was supposed to pull the 
knob." Subjects whose answers yielded no indication of 
awareness were judged to be unaware. 

The judges also rated their own confidence in eachjudg
ment. This was done on a I-to-5 scale (from no confi
dence to extremely confident). Confidence was uniformly 
high for the 31 cases designated for analysis, with all three 
judges checking a 4 or a 5 on the confidence scale. 

The data analyzed in the present paper were taken from 
the records yielded by subjects on whom the three judges 
agreed unanimously. Of the 21 subjects tested in Repli
cation 1, there were 18 such subjects. From Replication 2, 
13 of 15 subjects qualified. One subject was lost from each 
replication through failure to yield even a single manipula
tory response. The remaining discards (n=3) were those 
yielding records on which the judges disagreed. Since the 
two replications differed only in the form of the question
naire and since all subjects were drawn from a common 
population, the results of the two were combined, and fi
nal analysis was based on a total of 31 cases. 

Table 1 presents our results. On top are the records 
yielded by subjects judged unanimously to have become 
aware of the relationship between the plunger and the 
locked panel. Those judged unanimously to have been un
aware of the relationship are presented in the lower por
tion of the table. 

Attesting to high intrasubject reliability, panel press
ing and plunger pulling during the first baseline correlated 
.958 for the aware group and .968 for the unaware group. 
Plunger pulling during the two baselines correlated .783 
for the aware group and .883 for the unaware group. Plun
ger pulling for the aware group during the contingency 
phase correlated .902 with plunger pulling during the first 
baseline period and .874 with the second baseline; for the 
unaware group, these values were found to be .986 and 
.886, respectively. 

In Table 1, two group differences are immediately ob
vious: First, the aware subjects were more active during 
the initial baseline. Means and SDs for plunger pulling 
by the two groups are shown in Table 1. For the aware 
group, the mean panel pressing was 72.7 ± 78.90; for 
the unaware group, 24.2 ± 46.31. By Mann-Whitney U 
Test (Siegel, 1956), the difference between groups was 
found to be statistically reliable (two-tailed test) for both 
plunger pulling (U = 46, P < .02) and panel pressing 



Table 1 
Frequency of Responding (Plunger Pulls) by Aware and 

Unaware Groups During Baseline and Contingent Phases 

Initial Contingent Proportion Second 
Baseline Phase Change Baseline 

Aware Group (N= 18) 

22 162 7.36 159 
255 532 2.09 294 

99 312 3.15 48 
8 48 6.00 26 

140 285 2.04 56 
8 84 10.50 12 

12 184 15.33 31 
271 873 3.22 363 
122 117 .96 32 

14 39 2.79 9 
49 78 1.59 8 
74 112 1.51 58 
6 8 1.33 4 

56 235 4.20 167 
22 86 3.91 136 
15 101 6.73 21 
22 36 1.64 21 
10 23 2.30 28 

Mean 66.90 184.20 4.26 81.80 
SD 82.38 215 .74 3.75 103.69 

Unaware Group (N= 13) 

15 8 .53 7 
I 0 .00 0 
5 2 .40 3 

II I .09 0 
2 0 .00 0 
8 29 3.63 I 

152 326 2.14 23 
3 29 9.67 8 
2 3 1.50 2. 
I 3 3.00 3 

25 21 .84 5 
7 5 .71 7 

16 25 1.56 9 

Mean 19.1 34.8 1.85 5.2 
SD 40.58 88.23 2.61 6.22 

(U = 24, P < .01). The significance of this finding is 
not immediately obvious to us. Perhaps these subjects felt 
that action was demanded. Our postexperiment question
naire did not explore this possibility. 

Of greater interest, our aware subjects exhibited more 
plunger pulling (instrumental responses) during the con
tingent phase. Two statistical tests were conducted to 
evaluate this difference: (1) The change in the frequency 
of plunger pulling during the contingency phase, relative 
to the frequency observed during the first baseline phase, 
was determined for each group and is shown as Column 3 
in Table 1. By Mann-Whitney U Test, the two distribu
tions differed reliably (U = 48, p < .02). (2) The same 
analysis applied to proportion change relative to the mean 
of the two baseline values (ABA order) also yielded a sig
nificant Mann-Whitney U (U = 62, p < .05). Again, the 
mean proportion change for the aware group (3.09 ± 
2.227) exceeded that of the unaware group (1.87 ± 
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1.817). These analyses suggest quite strongly that the fre
quency of plunger pulling ~as reliably greater during the 
contingent phase in those subjects who gave evidence of 
awareness of the contingent relationship between the two 
responses. 

It is of course true that these data establish little more 
than a correlation. Certainly, we have not demonstrated 
that the subjects' awareness acted in a causal sense to 
produce increased plunger pulling. Indeed, we have 
presented no evidence that the relevant cognition actually 
preceded in time the relevant action: The aware subjects 
may have discovered the hypothesis as a consequence of 
contingent plunger pulling, or perhaps it was suggested 
by the questionnaire. Furthermore, although the relevant 
cognition may be a necessary condition, it is not suffi
cient: The subjects must also put it into action. Kruglan
ski (1975, pp. 125-130) has presented an incisive analy
sis of the problems and uncertainties involved in the use 
of postexperimental questionnaires to arrive at demand 
interpretations of behavioral data. Brewer (1974), on the 
other hand, has argued eloquently for awareness as a 
necessary condition to achieve both operant and classical 
conditioning in the human subject. 

It is our conclusion that the Eisenberger et al. (1967) 
results may be readily interpreted as a product of demand. 
Furthermore, it would seem reasonable to claim that our 
findings would apply no less strongly to other studies us
ing similar procedures with adult human subjects. 
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