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Abstract

This experiment evaluated interactions between instructions and behavior acquired by accidental relations
with reinforcement (“superstitious” behavior). Four adults participated in a computer task. In each session
there was a period of 30 seconds in which the participants could respond by clicking with a mouse upon
a colored rectangle displayed on the screen. At the end of each 30-second period, there was one interval
of 10 seconds, after which the participant could quit. Four individual sessions were used and in each of
them there was only one contingency for scoring points: VR 6, extinction, extinction and 8-second VT
. At the beginning of the last two sessions, the participants were told that they would score points by
responding to the rectangle. Three participants responded more in the last session than in the third, which
showed that instructions implying relationship between response and environmental change can facilitate

the acquisition of “superstitious” behavior.
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Skinner’s Verbal Behavior, originally
published in 1957, was an important bench-
mark for the analysis of interactions in which
‘man acts upon the environment only indi-
rectly’ (1957: 1). The features of verbal in-
teractions are responsible for a considerable
share of the complexity which characterizes
human behavior and can be present in epi-
sodes which could be traditionally consid-
ered as belonging to the sphere of illusions
regarding people in relation to themselves
and to the world in which they live (Taylor
& Brown, 1988). This work experimentally
evaluates the role of verbal variables in a
behavioral episode which can be deemed as
an ‘illusion” or a ‘illusion of control” (Rotter
1966). This possibility was assessed in a study
on the link between verbal behavior and be-
havior acquisition through accidental relation
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with reinforcement.

In the process of reinforcement, re-
sponses are emitted and followed by cer-
tain environmental changes which make re-
sponses from the same class more probable
in the future (Skinner, 1953). When there is a
relation of dependency between the response
and the environmental change, one can state
that the latter is a consequence of responding.
In the behavior analysis, the process of rein-
forcement is crucial for the understanding of
how we are affected by the consequences pro-
duced by our own behavior and how complex
repertoires are created and maintained as are-
sult. The reinforcement depends on a special
sensibility of organisms to what comes next
to the emission of the response. This sensibil-
ity appears to be so important that responses
of different organisms can be reinforced even
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when the relation between response and en-
vironmental change is merely of contiguity.
In a study with pigeons, Skinner (1948/1972)
showed that when food was displayed re-
gardless of any response from the animals,
the mere temporal relation as to something
the pigeon would do while facing the food
was enough to reinforce the response. The
acquired behavior or the behavior kept only
through contiguity with reinforcement be-
came known as “superstitious” behavior.

Skinner suggested that the result of
the 1948 experiment could be seen as a ‘kind
of superstition” (1948/1972: 527) and that the
pigeon “was not exceptionally gullible” (1953:
86), since many analogies between the exper-
iment’s results and human behavior could be
drawn. ‘Superstitious” behavior, however, is
not equivalent to the social practices which
one would name as superstitions. Concern-
ing this, Skinner (1953) states that:

‘... only a small part of the behavior
strengthened by accidental contingen-
cies develops into the ritualistic practic-
es which we call ‘superstitions’, but the
same principle is at work. (1953: 86)

Superstitious rituals in human society
usually involve verbal formulae and are
transmitted as part of the culture. To this
extent they differ from the simple effect
of accidental operant reinforcement. But
they must have their origin in the same
process, and they are probably sustained
by occasional contingencies which follow
the same pattern’ (1953: 87)

In a similar line of argument, Ono
(1994) aimed to place the analysis of super-
stitions inside the notion of a rule-governed
behavior. To Ono, superstitions involve re-
sponses controlled by verbal antecedents
which do not accurately describe the contin-
gencies provided by the environment. In this
case, superstitions could or could not involve
responses maintained by the accidental rela-
tion with reinforcement (‘superstitious’ be-
havior).

In both Skinner’s(1953) and Ono’s
(1994) analysis, the relation between super-
stitions and ‘superstitious’ behavior is not

equal: superstitions cannot be completely un-
derstood as behaviors maintained by an acci-
dental relation with reinforcement. However,
the notion of ‘superstitious’ behavior can be
auxiliary in the analysis of superstitions, es-
pecially if their interaction with verbal behav-
ior is considered.

An important attempt to investigate
the interaction between verbal behavior and
the acquisition and maintenance of respond-
ing through accidental relation with rein-
forcement was the study of Higgins, Morris e
Johnson (1989). In one of the experiments, the
authors would teach children that marbles
could be produced if they pressed the nose
of a clown-shaped doll. The children would
undergo sessions in which the marbles were
shown according to the mult VT EXT: sig-
nalled periods of presentation the marbles
were interspersed with periods signalled by
the cease of showings. Most of the children in
the study started the sessions by responding
in the two periods of the multiple schedule,
but soon started to respond only in the period
of independent reinforcement and kept doing
so for more than fifteen sessions. The results
of this study cannot be accounted only by the
effect of the instructions, which could suggest
‘insensibility” towards the contingencies. The
‘superstitious’ responding in the experiment
ought to be understood as a product of the
instructions in combination with the acquisi-
tion and maintenance of the relation of conti-
guity with reinforcement.

In the study of Higgins et al. (1989),
the instruction has a fundamental role in facil-
itating the response which, after being emit-
ted through verbal control, is kept through
reinforcement that does not depend on the
responding. Other relations between the de-
scription of contingencies and ‘superstitious’
behavior were experimentally investigated.
Pisacreta (1998) showed that ‘superstitious’
behavior may hinder the development of
precise self-rules in which the contingencies
provided by the environment are described.
Description of contingencies which do not
correspond to the ones provided by the en-
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vironment may appear in certain experimen-
tal tasks which do not involve ‘superstitious’
behavior. Self-descriptions which suggest
that certain responses lead to environmental
changes when in fact they do not have been
named ‘superstitious rules” (Heltzer & Vyse,
1989; Rudski, Lischner & Albert, 1999). Helt-
zer and Vyse (1989) have conveyed the possi-
bility of experimental control over the formu-
lation of what was called ‘beliefs or supersti-
tious rules’. In an experiment with humans, a
sequence of eight responses should be distrib-
uted in two keys (four responses to each key).
Any sequence presented by the participants
was reinforced depending on each group to
which each participant was placed, according
to FR 1 or 2 or to RR 2. “Superstitious rules’
were more frequent when the sequences
were reinforced in a RR 2 schedule. The re-
sults suggested that the more ‘confusing’ the
contingencies of presenting the reinforce-
ment are, the more likely the ‘superstitious
rules” become. Rudski, Lischner and Albert
(1999) have shown that it is more probable
that participants present ‘superstitious’ self-
descriptions under reinforcement conditions
than under punishment.

Self-descriptions can contribute to
the maintenance of the superstitious behav-
ior (Ninnes & Ninnes, 1998; 1999). Ninnes
& Ninnes (1998) evaluated the interaction
between rules and the behavior kept by ac-
cidental relation with reinforcement in an
experiment with children. The participants
would also be told that they would win a
nickel for solving math problems on a com-
puter screen. Among the experimental condi-
tions, the children would undergo a situation
in which the consequences were presented
according to the VR 6 schedule followed by
extinction, by extinction follow-up and by a
condition in which nickel were presented in-
dependent of the participants behavior. On
the occasion of the extinction or the condition
in which nickel were presented independent
of the participants behavior, the instructions
could or could not be read, depending on the
experimental group in which the children
were previously placed. In Experiment 1, the

instruction presented at the beginning was:
‘The faster you work, the more money you
can win. Press Enter if you have understood’.
This instruction was correct when presented
before the initiated session of the VR sched-
ule and incorrect when presented before the
session of extinction or the presentation of the
nickel regardless of the response. In each con-
dition, the participant would be given the op-
portunity to give up at the end of each math
problem: when the task was finished, a ques-
tion on whether to continue or not would ap-
pear on the computer screen. To such ques-
tion, the participant could answer ‘yes” or ‘'no’.
By clicking ‘yes’, a new task would appear.
By clicking ‘no’, the session would terminate.
The results of Ninnes & Ninnes (1998) con-
veyed that responding to mathematic prob-
lems ceased in the extinction sessions without
instruction. In the sessions with incorrect in-
struction and extinction, the participants also
ceased to respond, although later than those
who were not instructed. For those who were
incorrectly instructed and received nickel in-
dependent of the behavior , the solving of
the math problems kept the same or went to
a higher frequency than that observed in the
VR schedule. Without the incorrect instruc-
tion, the notices on winning regardless of the
responding did not maintain the latter: for
the participants of a control group who were
not instructed at the beginning and were not
exposed to the 60-second FT schedule, re-
sponding ceased to be observed in the initial
sessions. The results were replicated with an
avoidance contingency and the following in-
struction: ‘If you work fast, you will not lose
money. Press Enter if you have understood’
(Ninnes & Ninnes, 1998, Experiment 2).
Based on the results of such stud-
ies, one may conclude that the role of verbal
behavior in the interaction of ‘superstitious’
behavior appears: a) in instructions which fa-
vour the behavior maintained through acci-
dental relation with reinforcement; b) in self-
reports and “superstitious” reports which can
contribute to the acquisition or maintenance
of ‘superstitious’ behavior. The relationship
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between ‘superstitious’ self-rules and acci-
dental reinforcement is still not completely
clear. Recently, some studies have attempted
to compare the non-verbal responses under
the presentation of environmental events re-
gardless of such responses with the accounts
participants give on the situation to which
they are exposed. These accounts are gathered
from questions aimed to measure the partici-
pant’s evaluation of the control s/he has over
the presentation of environmental events re-
gardless of responding (Aeschleman, Rosen
& Williams, 2003; Bloom, Venard, Harden
& Seetharaman, 2007). Eventually, the rela-
tion between self-reports and ‘superstitious’
behavior can be similar to the experiments
shown by Higgins et al. (1989) and Ninnes
& Ninnes (1989) concerning the instructions
provided by the experimenter: the control of
an imprecise rule over behavior may depend
on the occasional reinforcement through the
presentation of an event which does not de-
pend on the behavior.

The present study intends to inves-
tigate the relationship between instructions
and the behavior maintained through acci-
dental relation with reinforcement under a
situation based on Ninnes & Ninnes (1998).
It shall mainly analyze the acquisition of “su-
perstitious” behavior in which different ex-
perimental conditions are repeated for the
same experimentee . Due to emphasis in
acquisition, there will be few sessions with
brief periods in which the participant may re-
spond. With the study by Ninnes & Ninnes
(1988), the participant him/herself will have
control over the end of the sessions, therefore
avoiding the need of pre-defined criteria for
the closing of the session. Together with such
investigation, this study also intends to col-
lect data from the participants which allowed
a comparison of the verbal performance af-
ter each session with the non-verbal perfor-
mance.

Methodology

Participants

The experimentees were four under-
graduate students from the first year of Psy-
chology at Pontificia Universidade Catélica
de Sao Paulo (PUC SP), aged between 18 and
32 years old. All of them have signed the In-
formed Consent Free Term approved by the
Research Ethics Committee from PUC-SP.

Equipment
The experimental sessions were car-

ried out in a room of 3,5 m x 2,5m located in
the Laboratory for Experimental Psychology
at PUC SP. There was in this room a Pentium
I PC on a desk measuring 1,8 m X1 m (and
1m high), and also a chair. The participants
would sit on this chair and click on a mouse
which controlled the cursor in the computer
monitor. The experimental conditions were
set in the software PROG REF V3 (Costa &
Banaco, 2002).

Procedures

The participants were led to a room
for data collection, which was an activity in
the computer in which they could accumu-
late points. Responses could be emitted in
a colored rectangle on the computer screen.
For such, the participants would click on the
mouse which controlled the cursor on the
screen. Once inside the room, the experimen-
tee would listen to the following general in-
structions given by the experimenter:

“This activity you are partaking in
does not intend to measure the level of your
intelligence or outline your personality traits.
It merely aims to investigate the possible re-
lations between a computer-based task and
hypotheses you are bound to formulate while
the experiment is being carried out. During
this task, you are to use the mouse to click on
a rectangle which will appear on the screen.
This task is divided into four stages. On the
first stage, you may (as you wish) close the
session whenever the sign “WAIT” appears on
the screen. I will therefore ask you a question
(about the session), which is to be promptly
replied. The remaining three stages will last
approximately 6 minutes and a half each, but

1 08 Braz. Jour. of Behav. and Cog. Ther., Belo Horizonte-MG, Brazil, 2007, Vol. IX, n° 2, 105-114



Evaluating the role of verbal behavior on “superstitious” behavior acquisition

you may give up anytime.”

As the session began, there was a mes-
sage informing the participant that he ought
to click on the OK rectangle in order to start
the experimental session.

The procedure was divided into four
sessions. In each session, a different contin-
gency would predominate. Also, each session
was composed of periods of 30 seconds in
which there could or could not have been the
presentations of points. During the 30-second
period, the yellow rectangle would appear on
the screen over a grey background. There was
a time out interval between one component
and the next, during which the computer
screen was black for 10 seconds. During the
time out, the message "WAIT” in red would
appear on the screen. Possible emitted re-
sponses would not lead to any programmed
consequences. Also, the researcher would ask
whether the participant wanted to continue
the session. If the answer was positive, the
experimentee would proceed to the next 30-
second period. If it was negative, the session
would be finished. The session terminated
whenever the experimentee requested so, af-
ter 10 minutes of its beginning (VR) or after
the end of the tenth component (extinction
session, extinction with instruction and FT).

The following contingencies would
predominate in each of the four sessions of
the experiment:

Session 1: VR 6: For the acquisition
and strengthened of the response in the yel-
low rectangle on the computer screen, points
were presented usually after six responses
given by the participant. The session was ini-
tiated with general instructions (already pre-
sented at the beginning of the description of
the procedures). As soon as the participant
would click on “OK’, an experimental stage
would begin.

Session 2: Extinction: responses in the
rectangle would not lead to programmed
consequences.

Session 3: Extinction with incorrect in-
struction: responses in the yellow rectangular
would not produce points, as planned for ses-

sion 2. At the beginning of the session, how-
ever, the experimentee would be orally given
the following instructions:

“ You know that the task is to click on
the rectangle which appears on the center of
the screen, right? I now want you to try to
score as many marks as you can. In the end I
will bring questions for you to answer’.

Session 4: The same instruction of the
previous session was presented at the begin-
ning. Instead of extinction, points were pre-
sented regardless of the participant’s behav-
ior and according to the 8-second VT sched-
ule. On average, one point was given to the
participant every 8 seconds.

At the end of each session, the experi-
mentee would respond in writing to the fol-
lowing questions:

1 - Did you know what you had to do to gain
the points during the session?

( )Yes( )No

2 - What did you think you should do to gain
the points?

Results

Figure 1 shows the response rates (per
second) from the four participants in each
30-second period of the four sessions. The
number of 30-second periods in each session
varied in between three and seven. Generally,
there were fewer periods in both conditions
of extinction. The black rhombi indicate the
rates in both sessions without incorrect in-
structions, and the white squares indicate the
rates in sessions with incorrect instructions.

The results can be compared in dif-
ferent manners. One possible comparison is
between the performance of the participants
under specific conditions. In VR, the perfor-
mance of the third participant (P3) is different
from the others. P3 responded less than the
other participants, even though the respond-
ing rate increased throughout the compo-
nents of the first session. For the first, second
and fourth participants (P1, P2 and P4), the
condition in VR kept responding rates stable,
which was superior to two responses per sec-
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Figure 1 — Rate of responses (responses/sec) in the yellow rectangle per component
in the 30-second periods of the four experimental sessions carried out for each
participant. The black rhombi indicate the 30-second periods of the sessions in
which no instruction was given. The white squares represent 30-second periods
with instructions showing that participants should respond to gain points.

ond. In both conditions of extinction (either
with or without incorrect instruction), the re-
sponse rates throughout the components var-
ied more: they were either kept stable or they
would increase or decrease abruptly. When
the points were presented in the 8-second VT
schedule, there were different rate standards
throughout the components for the four par-
ticipants.

Stable responses in VR (at least for P1,
P2 and P3) could be used as a baseline mea-
sure so that the present variables of the fol-
lowing conditions could take effect. With such
measure, it is possible to evaluate the perfor-
mance of the same participant throughout the
different conditions. P1 presented progres-
sively decreasing rates than the ones present-
ed in VR on the three following conditions.
P2 presented inferior rates in both conditions
of extinction, but in the first four components
of VT, the response rate was superior to the
one obtained in VR. In the last component,
before the participant finished the session,
the rate once again decreased, therefore being
close to the lowest rates under the condition
of extinction. For P3, there was a progressive
increase of the rate between the components
and the conditions. Finally, for P4 and in the
VR schedule, higher rates were observed from
those in the majority of periods of the previ-

ous conditions (there was only one exception
in the second condition of extinction).

To sum up, three out of four partici-
pants presented consistent responses under
the VT schedule, with rates superior to the
ones obtained under conditions of extinction
(with or without instructions) and close or
higher of those under the VR schedule.

Table 1 shows the response ‘yes’ or
‘no” from participants concerning question 1
(Did you know what you had to do to gain the
points during the session?). In the VR session,
three out of four experimentees responded
‘yes’ to the question. In the remaining condi-
tions, the number of no responses was higher:
only three yes responses in the three condi-
tions.

Table 1- “Yes” and “No” responses to the question:

‘Did you know what you had to do to gain the marks
during the session?’

P1 P2 P3 P4

VR yes yes yes no

EXT no yes no no
EXT no no no no
FT yes no no no

Table 2 shows the response to ques-
tion 2 in both stages with correct instruction.
In the condition of extinction, all the partici-
pants stated they did not know what to do
or that it was no use responding to gain the
points. P4 accounted for his attempts to score
the points and concluded that it was unfruit-
ful in the end. Under the VT schedule, the ac-
counts of P1 and P4 suggested the existence
of a relationship between responses in the
rectangle and the points obtained. P2 and P3
suggested that the gaining of marks did not
depend on the responses.

By comparing the results presented
in Figure 1 with the ones from Table 2, it is
thus possible to link non-verbal behavior
with the verbal one in both final conditions of
the experiment. In the condition of extinction,
there is variability in the patterns of response,
but the accounts are quite similar. Under VT
schedule, the participants’” accounts suggest
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Table 2 - Responses to the question “What did you think you should do to gain the marks?’ in both

sessions with incorrect instructions (sessions 3 and 4)

EXT VT 8s EXT VT
I didn’t score. I also I should click a I don’t know, but I don’t know, but
don’t know what I certain amount of I think it didn’t I think it didn’t
should have done to times and wait for depend on the depend on the
gain the marks. a while. Example: clicks. clicks.
I clicked once and
waited a bit, then I
gained marks.
EXT VT 8s EXT VT

I couldn’t gain
the marks. I tried

clicking one or many

times, but nothing
seemed to make
these marks appear.

I was in doubt
whether clicking on
the mouse would
increase the marks,
but from the second
or third session
I realized that it

I tried clicking in
many ways: fast,
slowly, with 2,3 or 4
fast clicks and with
a one-second pause
between the clicks.
Nothing worked.

I noticed that
even without a
logical sequence
in the number
of clicks, sooner
or later the
number of marks

wasn’t necessary to
click on the mouse
to gain them.

increased. That’s
why I clicked
fast so many
times.

that there is no relation between responses
and points, even when they have responded
in the rectangle in various components of
the VT session. Moreover, there are accounts
which suggest the existence of a link between
responses and environmental change, even
when there are no or very few responses in
the components of the session.

Discussion

This study intented to assess the inter-
action between incorrect instructions on the
acquisition of behavior through accidental
relation with reinforcement. Concomitantly,
data about self-reports was raised and there
was an attempt to evaluate the possible rela-
tions between self-reports, instructions and
non-verbal performance.

The results can be initially regard-
ed as an additional proof of the accidental
strengthened of responding through an envi-
ronmental change which does not depend on
such responding (Skinner, 1948; Pear, 1985;

Lee, 1996; Ono, 1987). In this research, the
accidentally reinforced response had been
previously strengthened through a condition
in which there was contingency between re-
sponse and reinforcement. In this regard, this
study also shows that a previous history of
reinforcement may facilitate the emission of a
certain response in a context of environmen-
tal change regardless of responding in itself.
Therefore, this response may be accidentally
strengthened through the presentation of the
event, which no longer depends on the emis-
sion of the response (Neuringer, 1970; Wag-
ner & Morris, 1987).

The interaction between instructions
and ‘superstitious’ behavior was analyzed un-
der the condition of presenting the points re-
gardless of responding (VT). As a control con-
dition, a framework with the same incorrect
instruction (in which responses did not lead
to any consequence neither presented points
regardless of the responding) was used. The
condition of suspending the points as a strat-
egy of control for the assessment of the in-
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teraction instruction / ‘superstitious” had al-
ready been used by Ninnes & Ninnes (1989),
who adopted the procedure as a scheme of
control in a session different from the session
in which points were presented regardless of
the behavior. Higgins, Morris and Johnson
(1989) used a similar strategy of control by
making use of a multiple schedule, in which
incorrect instruction was given and the par-
ticipants would undergo a situation in which
components of the presenting of points re-
gardless of responding would alternate with
another without points (extinction). Such
strategies of control for instructing appear
to be crucial to evaluate whether responding
is maintained through an accidental relation
with reinforcement and whether it does not
reflect only the control through the instruc-
tion per se. This control through instruction
(when the experimentee is then put under a
situation in which there is no relation between
the response and reinforcement) suggests an
‘insensibility to contingencies’ (as it has been
called in behavior analysis) (see Madden,
Chase & Joyce, 1988). Systematic replications
of the interaction between instructions and
maintained behavior through accidental re-
lation with reinforcement may more clearly
indicate the role of reinforcement when the
instruction seem to control the performance
in a manner apparently not expected by the
available contingencies after the instruction
(Matos, 2001).

In some moments, self-reports under
the condition of incorrect instructions can be
deemed as “superstitious’” accounts. Notwith-
standing such accounts, the use of the expres-
sion ‘superstitious’ for reports can be called
into question if one considers some relations
between the verbal and non-verbal perfor-
mance. The comparison drawn between self-
report and non-verbal performance did not
allow thorough conclusions about the link
between verbal and ‘superstitious” behavior.
However, some points of discussion can be
raised and better explored in future investi-
gations. Not always did verbal performance
coincided with the non-verbal. In the VT ses-

sion, the participants reported that they need-
ed to respond to gain marks when they did
not do this and they said they did not need
to respond after a session in which they had
emitted high rates of responses. The present
analysis, in which thenon-verbal data was pre-
sented by a 30-second component in each ses-
sion, suggests the possibility of an interesting
interpretation: the post-session verbal report
can be under the control of different aspects
of the participant’s performance throughout
the session. For instance, P2 responded with
a stable rate along the first four components
in the VT session. In the last component (the
fifth), there was a drastic reduction in the
response rate, and P2’s account was the fol-
lowing: ‘I don’t know, but I think it didn’t de-
pend on the clicks’. The performance which
controlled P2’s account seem to have been his
final performance and in the last component,
in which the participant had already ceased
to respond and observed the appearance of
points regardless of responding. P3’s result,
on the other hand, appears to convey a dif-
ferent control. For this participant, there was
a growing number of responses in VT. In his
account, however, he affirmed that ‘from the
third session on (a possible reference to the
number of components in the session), I real-
ized that it wasn’t necessary to click on the
mouse to score the points’. The control of P3’s
report in the VT session seems to be regard-
ing his overall performance, specially at the
beginning of the session when this partici-
pant possibly gained points without the rela-
tion of contiguity with the responses given to
the rectangle.

Results such as the ones presented in
this research are an evidence of the need to en-
hance empirical strategies for the assessment
of control used to examine how the verbal af-
fects the non-verbal and vice-versa. A signifi-
cant result in this regard was obtained with
P3. At the beginning of the VR session, this
participant responded quite little (consider-
ably less than the others). A question can thus
be raised: is this participant’s under control of
the instruction given at the beginning of the
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session? Probably not. In other investigations
(still unpublished) we have tried to evalu-
ate the verbal control created by instructions
based on the requirement of some advice at
the start of the experimental sessions. The ad-
vice is asked at the beginning with a question
on what the participant will do during the
session. This advice can be useful to evaluate
different controls exerted by the instruction
over the participant’s verbal performance (in
other words, to check whether the experi-
mentee understood the requirements).

The closing of the session based on the
participant’s wish turns the definition of cri-
teria for stability of performance into some-
thing dispensable. These criteria may lead to
the participant being submitted to a long con-
dition of extinction, which can compromise
the results in the following sessions. This care
aids in delimiting less arbitrarily the differ-
ence between acquisition and maintenance of
behavior through accidental relation with re-
inforcement. The procedure involved a small
number of short duration sessions. Thus, the
reached conclusions are limited to the acqui-
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sition of ‘superstitious’ behavior. The short
duration of sessions can be one of the aspects
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