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Abstract

Superstition has been analyzed in behavioral sciences through the use of several terms (e.g., supersti-
tion, superstitious behavior, superstitious rules, and superstitious beliefs). This paper argues that the
interpretation of the results of studies on superstition depend on: a) the experimental arrangements that
are used to study this subject, b) what each of these arrangements enable us to conclude about behavioral
relations, and c) assumptions about the role that is attributed to verbal behavior during the construction
of superstitions. The role that is attributed to verbal behavior and the experimental arrangements that
are chosen are related to underlying concepts of the effects of environmental variables on the control of
behavior, namely whether these variables have a direct or indirect (mediational) effect over behavior.
Based on these discussions, an alternative course of action is to emphasize existing functional relations
between variables as a direct contingency effect, regardless of whether these variables or effects are
verbal or nonverbal..

Keywords: experimental psychology, superstition, superstitious behavior, verbal behavior, contingency
analysis.

O Estudo da Supersticao nas Ciéncias do Comportamento:
Debatendo Procedimentos Experimentais e Concepgodes Tedricas

Resumo

A supersticao tem sido analisada nas ciéncias do comportamento por meio do uso de diversos termos
(e.g., supersticdo, comportamento supersticioso, regras supersticiosas e crengas supersticiosas). Neste
artigo, argumenta-se que a diversidade terminoldgica, bem como na interpretagdo dos resultados dos
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estudos sobre supersti¢do se relaciona aos procedimentos experimentais usados para investigar esse
tema, ao que cada um desses procedimentos permite concluir sobre relagdes comportamentais e as
concepgoes sobre o papel atribuido ao comportamento verbal na constituicdo das supersti¢des. Ainda,
argumenta-se que o papel atribuido ao verbal e os procedimentos experimentais escolhidos se baseiam
nos pressupostos sobre os efeitos das variaveis ambientais no controle do comportamento, ou seja, se
essas variaveis tem um efeito direto ou indireto (mediado) sobre o comportamento. A partir dessas
discussdes, a énfase nas relagdes funcionais existentes entre variaveis ambientais e comportamentais
como efeitos diretos das contingéncias ¢ discutida como um curso de agao alternativa capaz de lidar com
os aspectos verbais e ndo verbais relacionados a superstigao.

Palavras-chave: Psicologia experimental, supersticdo, comportamento supersticioso, comportamento
verbal, analise de contingéncias.

El Estudio de la Superticién en Ciencias de la Conducta:
Debatiendo Procedimientos Experimentales
y Concepciones Teoricas

Resumen

La supersticion ha sido analizada en las ciencias de la conducta por medio del uso de diversos términos
(e.g., supersticion, conducta supersticiosa, reglas supersticiosas y creencias supersticiosas). En este arti-
culo, se argumenta que la diversidad terminologica, bien como en la interpretacion de los resultados de
los estudios sobre supersticion se relaciona a los procedimientos experimentales usados para investigar
esse tema, al que cada uno de estos procedimientos permite concluir sobre relaciones comportamentales
y a las concepciones sobre el papel asignado a la conducta verbal en la constitucion de las supersticio-
nes. Aun, se argumenta que el papel asignado al verbal y los procedimentos experimentales elegidos se
basan en los presupuestos sobre los efectos de las variables ambientales en el control de la conducta, o
sea, se essas variables tienen un efecto directo o indirecto (mediado) sobre la conducta. A partir de essas
discusiones, la énfasis em las relaciones funcionales existentes entre variables ambientales y comporta-
mentales como un efecto directo de las contingencias es discutida como un curso de accion alternativa
capaz de lidiar con los aspectos verbales y no verbales relacionados a la supersticion.

Palabras clave: Psicologia experimental, supersticion, conducta supersticiosa, conducta verbal,
analisis de contingencias.

Since its first proposals for experimental 1948/1961, p. 407). This can be referred to as

investigation, the use of the term “superstition” a molecular effect of accidental reinforcement

has been related to different arrangements of
contingencies and their effects. In the classic
study “Superstition in the pigeon” Skinner
(1948/1961) observed a curious phenomenon
after programming the presentation of food
according to fixed-time schedule of 15 s.
Although food presentation occurred indepen-
dently of any behavior, the responses that
preceded food reinforcement were strengthened
in some of the pigeons. According to Skinner,
“the experiment might be said to demonstrate
a sort of [italics added] superstition” (Skinner,

(Skinner, 1953, 1948/1961) or molar effect of
an accidental correlation between responses and
reinforcement (Herrnstein, 1966). Later, Skinner
(1953) added, “Only a small part of the behavior
strengthened by accidental contingencies
develops into the ritualistic practices which we
call ‘superstitions,” but the same principle is
at work” (p. 86). Human superstitious rituals
diverge from the simple effect of a response-
independent reinforcer because they usually
deal with the participation of verbal behavior,
and they are transmitted as part of the culture.
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Skinner latter pointed out the possibility of
establishment of a “second kind of superstition”,
an accidental stimulus control (an effect that was
directly investigated by Morse & Skinner, 1957).
In Morse and Skinner study, pigeons pecked on
a variable-interval schedule of reinforcement.
Once per hour, a blue light was projected on the
key for 4 min. For some subjects, the light was
presented and occasionally followed by food
as a reinforcer. For the other subjects, the light
was occasionally followed by periods of no food
delivery. After some presentations, the light
was accidentally correlated with the presence
or absence of reinforcers, causing variations in
responses across subjects, even though it was
not correlated to any change in the probability of
reinforcement.

Thus, the same term, “‘superstition” was
used to designate accidental reinforcing and
discriminative effects in individual behavior,
in addition to ritualistic cultural practices. Such
multiplicity of meanings that were related to the
general idea of superstition is still remarkable in
studies on this issue. Many terms have also been
added to the discussion, including “superstitious
conditioning” (Gleeson, Lattal, & Wailliams,
1989), “concurrent or topographic superstition”
(Catania & Cutts, 1963), “social transmission
of superstitious behavior” (Higgins, Morris, &
Johnson, 1989), “sensory superstition” (Starr &
Staddon, 1982), “superstitious rules” (Ninness
& Ninness, 1999; Rudski, Lischner, & Albert,
1999), “superstitious self-generated rules”
(Ninness & Ninness, 1998), “superstitious
beliefs” (Heltzer & Vyse, 1994; Rudski, 2004),
“superstitious perception” (Mellon, 2009), and
“magical, paranormal, and superstitious beliefs”
(Lindeman & Aarnio, 2006).

As pointed out by Rudski (2003), the lack
of clarity on how to use the terms to study su-
perstition can cause a series of problems, such
as difficulties in delimiting the phenomenon
being studied, defining how superstitions are
established and maintained, identifying the con-
nection between superstition and other psycho-
logical constructs, and relating research data that
have distinct concepts of superstition. To achieve
more precise terminology, some researchers di-

vided superstitions into categories (e.g., Grim-
mer & White, 1992; Jahoda, 1969). However,
as Rudski highlighted, despite these attempts
there is still much confusion in determining
what is meant by superstition. According to
Vyse (1997), a common aspect of a great variety
of studies on superstition is investigation of the
effects of coincidence (in both time and space)
between behavioral and environmental events.
In agreement with Vyse, we define superstition
as the different behaviors that are controlled by
environmental events that are independent of the
subject’s behavior.

Through the analysis of selected studies
that deal directly or indirectly with superstition,
this paper discusses that the different meanings
regarding superstition are related mostly to
the experimental arrangements and diferent
underlying conceptions about causal learning
and behavior. We will discuss the need to better
understand the role that verbal behavior plays
in superstitious as way to integrate different
theoretical questions. Similar analysis was made
by Delgado (2015) in the context of experimental
study of causal learning to discuss the effects
that are generated in limited and unlimited-time-
to-respond tasks as a result of the interference of
rule generation. This analysis gave centrality to
experimental features and verbal behavior in one
study of causal learning.

In a perspective more influenced by
behavioristic account of superstitious behavior
(Skinner, 1948/1961), verbal behavior (Skinner,
1957) and the notion of contingencies of
reinforcement in a more general way, this paper
try to organize the different behavioral functions
that can be assumed by verbal variables' in
superstitions. Exploring contributions from
this perspective on learning and behavior can
contribute to rich debates in psychology, as
about positive and negative aspects of causal
learning and its bias (Blanco, 2017).

I We sometimes use the term “verbal variables”
instead of “verbal behavior” to refer both to
participants’ verbal behavior and to verbal
variables which control participants’ behavior
(e.g., the verbal behavior of the experimenter or
confederate, or another participant).
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Main Experimental Arrangements
and the Role of Verbal Behavior in
the Characterization of Superstition

In Skinner (1948/1961) arrangement to
study superstitious behavior, a particular event
(e.g., points, food, water, or a message of “good”
or potentially aversive events, such as mes-
sages of “bad” or unpleasant tones) appears at
pre-defined intervals after the last presentation.
This is an example of a stimulus-stimulus con-
tingency because the dependency relation that
is programmed by the experimenter is between
events and not between responses and environ-
mental events. Programming time-intervals for
presenting or removing events for the study of
superstitious behavior is a strategy that was used
with pigeons (Eldridge, Pear, Torgrud, & Evers,
1988; Gleeson et al., 1989; Neuringer, 1970;
Reberg, Innis, Mann, & Eizenga, 1978; Skin-
ner, 1948/1961; Timberlake & Lucas, 1985),
rats (Domjan & Rowell, 1969; Reberg, Mann, &
Innis, 1977), and humans (Aeschleman, Rosen,
& Williams, 2003; Bloom, Vernad, Harden, &
Seetharaman, 2007; Higgins et al., 1989; Ono,
1987; Wagner & Morris, 1987; Weisberg &
Kennedy, 1969). This strategy permits the ob-
servation of behavioral changes along the expo-
sure to the planned contingency between stimuli
presentation. A common effect is superstitious
behavior that can be explained by accidental cor-
relation to reinforcement.

The adequacy of a reinforcement-based
account of superstition has been questioned by
other studies that also investigated behavior
generated by schedules of noncontingent events
(e.g., Rescorla & Skucy, 1969; Staddon & Sim-
melhag, 1971; Timberlake & Lucas, 1985). As
discussed by these studies, long exposition to
stimuli-stimuli contingency can be responsible
for the emergence of behavior patterns that can
be better accounted as species-typical responses.
Thus, others procedures that clearly shows the
effect of reinforcement can be more advanta-
geous to study superstitious behavior. One of the
strategies involves the analysis of responding
after a transition from a response-dependent to
response-independent schedule of reinforcement
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(e.g., Appel & Hiss, 1962; Neuringer, 1970).
Other strategy that can be mentioned to study
the effect of reinforcement in superstition is the
analysis of maintenance of responding by a re-
inforcement that is produced by a different re-
sponse (e.g., Catania & Cutts, 1963; Pear, 1985).
Finally, to study accidental stimulus control, it is
possible to evaluate differential response rates in
noncontingent stimulus changes superimposed
on contingent schedules of reinforcement (e.g.,
Morse & Skinner, 1957; Ono, 1987; Starr &
Staddon, 1982). These procedures permit the as-
sessment of behavioral effects that are produced
by the presentation of noncontingent events in
the interaction with the reinforcing contingency.

It is also important to mention another
group of procedures that deal with the notion
of ilusion of control’> and can be related to
investigative efforts to understand superstition.
The basic strategy demand defining, previously
to the experimental task, the percentage of
trials in which a certain event (e.g., turn a light
on or off at the end of one trial) is presented
after occurrence of behavior. A “percentage
of control” over presentation of the event can
be calculated by subtracting the percentage
of event presence in the absence of a response
from the percentage of the same event after the
occurance of response (e.g., Alloy & Abramson,
1979). By the end of the sessions, with similar
contingencies experimenters usually ask the
subjects to judge the degree of control they
had over the presentation of the event (e.g.,
Alloy & Abramson, 1979; Blanco, Matute, &
Vadillo, 2009, 2011, 2012; Matute, 1993, 1994,
1995, 1996; Matute, Vadillo, Vegas, & Blanco,
2007; Matute, Yarritu & Vadillo, 2011; Vadillo,
Matute, & Blanco, 2013). Behavior produced
in this kind of situation sometimes is called
“superstitious” (e.g. Matute, 1993, 1994, 1995;

2 Thenotion of'illusion of control refers to situations
in which the subjects have little or no control
over the environmental changes but report a high
level of control, overestimating the relationship
between their actions and outcomes. In Langer’s
(1975) definition, the illusion of control is an
expectation of control regarding the environment
that is higher than the actual condition.
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Matute et al., 2011) and when people judge
that they are controlling uncontrollable events,
illusion of control sometimes is discussed as the
basis for superstitions (e.g. Blanco et al., 2011;
Matute et al., 2007).

The analysis of these experimental situa-
tions shows that although using the same terms
(such as “superstition” and derivatives thereof),
the investigations may sometimes deal with dis-
tinct phenomena and theoretical assumptions
concerning how learning is related to supersti-
tion. The analysis of the estimate of control/
self-reports as a measure of the effects of re-
sponse-independent environmental events is his-
torically related to the perspective that environ-
mental events produce behavioral effects through
processes of interpretation or verbal discrimina-
tion of reality. It was based on this assumption
that assessing the participant’s statements (often
on numerical scales, ranging from “full control”
to “no control”) became a very widespread prac-
tice in research on the illusion of control. This
strategy was inspired by an initial study by Jen-
kins and Ward (1965) and considered by Alloy
and Abramson (1979) as an alternative to assess-
ing the “subjective representation of contingen-
cies” in learning, as opposed to what the “real
contingency” would be.

Estimates of control are themselves (verbal)
behavior. As such, they can be explained by the
actual contingencies of reinforcement that act
in the moment (Skinner, 1957, 1969). Behaving
in response to a given environmental event and
discriminating one’s own behavior are function-
ally independent behavioral repertoires (Killeen,
1978; Lattal, 1975, 1979). A study that offers
contributions to this discussion was conducted
by Killeen (1978), who aimed to oppose two
causal assumptions that are related to supersti-
tion. According to one of these assumptions, the
“bias” of behavior consists of direct strengthen-
ing effects. The second assumption predicts the
occurrence of detection processes as behavioral
mediators in the creation of a “bias” on behavior.
The experiment investigated whether pigeons
are able to provide accurate judgments of cau-
sality and sought to determine which variables
affect such judgments. Every time the pigeons

pecked a central key, there was a .05 probability
of illuminating two side keys. While the pigeons
pecked the central key, a computer created pseu-
do-pecks at the same rate, with each pseudo-peck
also having a probability of .05 of illuminating
the side keys. The pigeon’s task was “describ-
ing” whether the change in stimulus (illuminat-
ing the side keys) had been produced because of
their last peck or whether it happened indepen-
dently of that peck. The pigeons’ “description”
consisted of pecking the side keys: the right one
for “response-dependent” and the left one for
“response-independent.” Each correct descrip-
tion was reinforced by access to food for a pe-
riod of time, which varied between 1.8 and 3.8 s.
Incorrect descriptions produced a brief time-out.
The results showed that the pigeons had a high
sensitivity to the contingency that was in force,
so that they made the right choice in 80% of the
trials in all of the reinforcement conditions. A
shorter time interval between the last response
and the noncontingent environmental change
(high contiguity) was associated with a higher
probability of “describing” that the change had
been contingent on the pigeon’s own behav-
ior when, in fact, it was not. These data show
that discriminating the relation of causality was
likely based on the delay between one response
and its effects. Thus, by maintaining constant the
accuracy in identifying the contingencies that
were in place, Killeen (1978) manipulated the
relative payoff for for “response-dependent” and
“response-independent” descriptions. Then, the
animals biased their responses as a function of
the relative payoff, maximizing their reinforce-
ment and so showing that changes in their re-
ports could vary regardless of the discriminabil-
ity of the situation. By this way, the author has
demonstrated that superstition is a matter of bias
that is created by reinforcement and not a mat-
ter of detecting reality. These results and con-
clusions are compatible with the perspective that
considers the effects of environmental variables
to be direct (not mediated).

Despite the fact that they are functionally
independent of non-verbal behavior, self-reports
are sometimes used as evidence of non-verbal
behavior. For example, Aeschleman et al. (2003)
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investigated the effects of response-independent
events on verbal and non-verbal behavior in sub-
jects who were exposed to poor and rich sched-
ules of positive and negative reinforcement. The
experimental demand consisted in to try to pro-
duce and/or maintain the word “GOOD” (posi-
tive reinforcement) or to try to prevent and/or re-
move the word “BAD” (negative reinforcement)
from the computer screen using response keys.
The independent variable in the study was the
number of occurrences of the response followed
by reinforcement and the number of occurrences
of the response without reinforcement. The de-
pendent variables were the response rate and the
subject’s estimate of control over the experi-
mental situation. The results showed that sub-
jects who were exposed to negative reinforce-
ment conditions reported, on average, a higher
estimate of control than participants who were
exposed to positive reinforcement. Regarding
non-verbal behavior, variations were observed
in the mean response rates between the extinc-
tion and reinforcement conditions. According
to Aeschleman et al., the differences that were
observed between the effects on verbal and non-
verbal behavior occurred because dependent
variables provided different access to supersti-
tious behavior, and the verbal report of the par-
ticipants was a more accurate measure. Based
on these assumptions, the authors pointed out
that among subjects who were exposed to the
arranged negative reinforcement was a higher
occurrence of superstition, measured as judg-
ment of high control over response-independent
stimuli. Despite that, the variations that were
observed in non-verbal behavior were tightly
matched to the demands of the arranged con-
tingency (see also Bloom et al., 2007). Matute
(1994) also measure superstition based on verbal
behavior. According to her, superstition must
be based on the repeated occurrence of the non-
verbal response that is required by the task and
confirmed by the subject’s report. To deal with
experimental data that are produced in a noncon-
tingent task, Matute (1994) stated that

a subject was classified as superstitious

if she or he repeated the same response or

pattern of responses during the last » trials
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of the task and confirmed this superstition

when asked about the correct cue to stop the

tone. (p. 221)

The current analysis does not suggest that
the use of verbal reports in research on super-
stition is incorrect, but it points out that special
treatment of verbal behavior and proper control
variables are needed. Correspondence between
verbal and non-verbal behavior is possible, but
both demand a contingency analysis and can
be a function of different behavioral variables.
More recent literature on superstitious behavior
has provided interesting insights into the way in
which non-verbal and verbal behavior can be re-
lated in different ways in experiments that evalu-
ate superstitious behavior (e.g., Heltzer & Vyse,
1994; Higgins et al., 1989; Leigland, 1996).

Heltzer and Vyse (1994), for example, in-
vestigated the effects of noncontingent rein-
forcement in participants’ descriptions of con-
tingencies. The participants were instructed to
discover how to earn points. Points were earned
for eight combined presses on two computer
keys (four presses on each key). For the fixed-
ratio 1 (FR1) group, each four-press sequence
on each key was reinforced. For the FR2 group,
two eight-press sequences were required. For the
random-ratio 2 (RR2) group, a point was ran-
domly given for 50% of the sequences. At the
end, the participants were asked about what they
should do to earn points. The descriptions that
mentioned patterns of behavior that were not
strictly demanded by the current contingencies
were considered “superstitious”. Based on this
criterion, the authors observed more supersti-
tious rules in the RR group than in the FR group.
In Heltzer and Vyse study, the verbal response
was the response under analysis and not an indi-
rect measure of superstition.

Verbal behavior can also be maintained by
an accidental correlation with reinforcement.
Leigland (1996) reinforced verbal behavior of
participants by differential reinforcement of suc-
cessive approximations to a topic. Afterward,
the reinforcers were presented noncontingently
at the same frequency and distribution as the
first phase of the experiment. Finally, the rein-
forcers became contingent on a topic that was
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different from Phase 1. Generally, the contingent
reinforcement strengthened the ongoing verbal
behavior of the subjects, and interruption of the
contingency in Phase 2 decreased the previously
selected verbal behavior or replaced the topic.
For one subject, the replacement of the topic
during the noncontingent reinforcement phase
indicated the adventitious selection of verbal be-
havior. According to Leigland, certain terms that
occurred in temporal proximity to a presented
reinforcement reoccurred several times shortly
thereafter and not at other times.

The analysis of the role of verbal variables
in superstitions includes its manipulation as an
independent variable. Higgins et al. (1989) sug-
gested an experimental procedure to investigate
the social transmission of superstition. In this
study, three different experimental settings were
programmed, with differences in the relation of
the programmed combination between social
stimuli and non-social noncontingent reinforce-
ment. The noncontingent reinforcement contin-
gency corresponded to a multiple variable-time
(VT) 15-s and extinction (EXT) schedule. The
social stimuli that were manipulated correspond-
ed to the instructions about the experimental
tasks and modeling. The results indicated that
the responses were more frequent during the VT
intervals than during the EXT intervals, thus in-
dicating interactions between the social variables
and the noncontingent presentation of reinforce-
ments. This kind of experimental setting enables
assessments of the transmission of superstitious
behavior across individuals and makes it possi-
ble to investigate the role of verbal behavior (and
other social variables) as antecedent variables
that participate in the control of superstitions.
These different roles that have been attributed to
the verbal variable, depending on assumptions
about the effects of environmental variables in
controlling behavior and the kind of supersti-
tious behavior that is investigated, shows that it
is mandatory to have more accuracy in identify-
ing the role of the verbal variable in superstition.
As an alternative to investigating this subject, we
emphasize Skinner’s account of verbal behavior,
in which verbal behavior (as all behaviors) is a
direct effect of contingency (without mediation

mechanism of perception of reality that guided
behavior). This perspective contributes to clari-
fying the different roles that the verbal variable
may play in superstitious behavioral phenomena
(e.g., as a superstitious response or as an envi-
ronmental stimulus that controls superstitious
responses).

More Specification of the Role
of Verbal Behavior Is Needed in the
Critical Evaluation of “Superstition”
and “Superstitious Behavior”

A favorable assertion about the use of such
terms as “superstition” and “superstitious behav-
ior” in behavioral sciences is that such a practice
enables communication between researchers.
Another assertion is that these terms allow direct
parallels between basic research and behaviors
that frequently occur outside the experimental
context. However, studies on superstition show
remarkable differences in the variables that are
being measured and analyzed. These studies also
differ with regard to the assumptions that are the
basis of their analyses, thus creating differences
in the procedures that are used, the results that
are generated, and the interpretations of these re-
sults. For this reason, it is understood that such
terms have not favored dialog among research-
ers or comparisons between data.

Ono (1994) offered an important contribu-
tion to systematizing different behavioral rela-
tions based on which contingency links involve
independent relations. Figure 2 was adapted from
Ono (1994), showing various types of supersti-
tious behavior and distinguishing them accord-
ing to where independent relations exist among
three terms of reinforcement contingency. Ono’s
reference to autoshaping was excluded from this
figure because its relation with other types of be-
haviors under response-independent contingen-
cies was not further explored in the literature.

Thus, contiguous relations may occur: (a)
between the presentation of the reinforcement
and the occurrence of a response (e.g., simple
superstitions identified by Skinner, 1948/1961);
(b) between the occurrence of reinforcement and
certain environmental stimuli that gain adven-
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Response independent contingencies
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Response p==========1 Reinforcement

Simple superstition

Response dependent contingencies

Sensory superstition

sP Response Reinforcement
Topographical superstition
Response 1 Reinforcement
Response 2 femmmmmcmceeeem J

Figure 1. Types of superstitious behavior, distinguished according to where
independent relations exist among three terms of reinforcement contingencies
(Adapted from Ono, 1994). Continuous lines indicate contingency relationships,

while dashes ones indicate only contiguity.

titious discriminatory control over responding
(e.g., sensory superstitions identified by Morse
& Skinner, 1957); and (c) between a certain re-
sponse and the reinforcement that is produced by
another response, which follows the first (e.g.,
topographical superstitions identified by Catania
& Cutts, 1963). Different manipulations of these
dependency relations (e.g., the types of stimuli
used, manipulated time proximity, and the num-
ber of contiguous occurrences) can contribute to
delimiting these phenomena based on the rela-
tion of control between variables (e.g., Lattal,
1973, 1974; Sizemore & Lattal, 1977). Investi-
gations such as these enable a better understand-
ing of ongoing relations of control for different
behaviors that are controlled by noncontingent
environmental events.

To better comprehend these relations, in
addition to highlighting which contingency
links involve independent relations, the study
of behavioral effects produced by response-
independent events must emphasize the role
that is played by verbal variables (if any) in the
planned contingency setting. As shown in Figure
1, the verbal variable in an experimental setting
may correspond to a manipulated environmen-

tal event (i.e., an independent variable [IV]) or
a response that is produced by the experimental
condition (i.e., a dependent variable [DV]).
When it corresponds to a DV, the verbal vari-
able consists of a response that is generated by
the experimental condition. This response may
consist of the target behavior that is strengthened
by noncontingent reinforcement (e.g., Leigland,
1996), verbal behavior that is controlled by an
antecedent stimulus that is unrelated to rein-
forcement, ulterior descriptions of their own per-
formance in a noncontingent reinforcement task
(e.g., estimate of control; Matute, 1994), or a re-
sponse that is maintained by reinforcement that
is produced by a different response, such as rules
that are part of the control of the target non-ver-
bal behavior (e.g., Heltzer & Vyse, 1994). In the
first case, the response may be characterized as
simple superstition. In the second case, it may be
characterized as a tact (Skinner, 1957); thus, the
critical variables that must be investigated are
antecedent events that control the verbal report.
When the participant’s responses are character-
1zed as rules, as in the third case, it is essential
to identify which ulterior behavior is being con-
trolled by the self-rule. These rules can consist
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Response independent contingencies:

Simple superstition

Sensory superstition

Simple superstition
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Figure 2. The function of a verbal variable in terms of independent variable (IV) and dependent variable
(DV). Continuous lines indicate contingency relationships, while dashes ones indicate only contiguity.

of accurate descriptions of the environmental
contingencies or behaviors that are adapted to
these contingencies, or it can consist of verbal
statements of contingencies that are not in effect.
If supported by the environment, then these inac-
curate descriptions may persist and control the
forms of responding that are poorly matched to
the requirements of the task (e.g., superstitious
rules generated in Heltzer & Vyse, 1994).
When it corresponds to an IV, the verbal
variable may consist of an antecedent stimulus,
like rules that function as a discriminative stimu-
lus or motivating operation (e.g., instructions
presented by Higgins et al., 1989) or in an event
subsequent to the non-verbal response that is de-

Table 1

manded by the task (e.g., the words “good” and
“bad” in Aeschleman et al., 2003). Such events
may or may not be contingent on the responses
that are required by the experimental task, de-
pending on whether there are independent rela-
tions among the three terms of the reinforcement
contingency.

The characterization of the verbal variable
in terms of the IV and DV in studies on supersti-
tion facilitates the organization of the literature
that deal with superstition. Also, this system-
atization connects verbal and non-verbal su-
perstitions behavior. Table 1 summarizes some
examples of different functions that have been
assigned to verbal variable in the experimental
studies of superstition.

Different Functions Assigned to the Verbal Variable in Studies about Superstition

Antecedent event

Response

Subsequent event

Higgins et al. (1989)

Aeschleman et al. (2003)

Aeschleman et al. (2003)

Bloom et al. (2007)
Heltzer & Vyse (1994)
Matute (1994)
Ono (1994)

Ninnes & Ninnes (1998)
Ono (1994)
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The analysis about the role of verbal vari-
able in superstition helps to find similarities in
the investigations. Hence, this proposal of sys-
tematization makes it easier to connect research
data. It also contributes to solving another
problem that was mentioned by Rudski (2003):
delimiting the investigated phenomenon and
consequently its relation with other behavioral
phenomena. Lastly, the current proposal allows
one to reconcile some phenomena that have
been treated as essentially different based on a
behavioral account of superstition, such as the
illusion of control, contingency learning, and
subjective representations of contingencies (e.g.,
Blanco, 2016; Delgado, 2015; Jenkins & Ward,
1965; Langer, 1975). As pointed out by Benve-
nuti (2010, 2013), the notion of superstition is
culturally linked to a series of phenomena which
usually have interpretations based on concepts
such as beliefs, illusions, and contact with reality
as a mediation mechanism. The present analysis
allows us to conclude that the behavioral effects
generated by noncontingent events can be linked
by verbal variables in different ways. Each of
these ways opens a lot of opportunities to behav-
ioral research that have the potential to increase
our knowledge about superstition and also other
behaviors of our daily lifes.
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