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Can Superstition be Reliably Predicted in Humans?


Superstitious behavior has been reliably and experimentally produced across several species of animal, including monkeys (Boren, 1969) and pigeons (Pear, 1985; Skinner, 1948; Timberlake, & Lucas, 1985; Zeiler, 1971). These studies have focused not only on the evocation of superstition, but also its reduction or elimination. The same prediction and control of superstition in humans, however, has not reliably emerged in the literature. For example, Ono (1987) found that superstitious behavior could be reliably evoked in only three of twenty graduate student participants. Catania, and Cutts (1963) found that reinforcement itself could not reliably evoke superstitious behavior in college-aged students, and was only enhanced after a verbal rule was delivered to the students describing the reinforcement contingency.

Evoking superstitious behavior in human subjects could be ethically questionable. However, understanding how superstitious behavior forms in humans, and how it might be effectively reduced or eliminated, could generate a marriage between experimental and applied practices as called for by Mace and Wacker (1994). Skinner (1953; 1983) defined superstition many times as the “accidental” pairing between response and reinforcer, also called adventitious reinforcement. Skinner (1953) notes that because superstition is functionally unrelated to contacting reinforcement, and because it is often comprised of ritualistic (1983) sequences of responses requiring larger-than-necessary response effort, that superstition is largely just a nuisance. This would imply that superstition should not be fostered in skills acquisition settings, and/or it should be eliminated from an organism’s repertoire if it develops.

Experimental examples of superstition are often chains of arbitrary response topographies that develop based on an organism’s contact with adventitious reinforcement. Most experimental studies on superstition use a variety of variable interval (VI) schedules of reinforcement (e.g. Pear, 1985; Zeiler, 1971). The same is true of studies of superstition in human subjects. The problem with using VI schedules of reinforcement, however, is that they are not necessarily “adventitious” in the same way that noncontingent reinforcement in the natural environment may affect behavior. It has been extensively shown that animals across species are sensitive to the passage of time as it relates to schedules of reinforcement (e.g. Reyndolds, 1962; Sidman, 1953; Skinner, 1957), which may be why Catania and Cutts (1963) found that verbal rules about the superstitious behavior enhanced the subjects’ responses, and also why Ono (1987) could not reliably evoke superstitious behavior in all his subjects.

Of course, “noncontingent” reinforcement is theoretically problematic, because in a three-term contingency, reinforcement must be produced contingent on something, be it the passing of time, or emission of a response. Producing “noncontingent” reinforcement in laboratory settings may be difficult, but slight alterations to the procedures of Catania and Cutts (1963) and Ono (1987) may produce a closer approximation to more accurately measure superstition in human subjects. This study will utilize a mixed schedule of reinforcement to better randomize the delivery of reinforcement, and approximate adventitious reinforcement in the natural environment. A second phase will be added to determine if, and how quickly, superstitious may be extinguished after it has been evoked in the subjects.

The dependent variable in this study is the superstitious behavior of the student subjects, the independent variable is the schedule of reinforcement, as described below. It is hypothesized that superstitious behavior will develop in each subject to some degree, especially with a verbal rule used to describe the nature of reinforcement (as in Catania and Cutts, 1963, described below). It is additionally hypothesized that any superstitious behaviors developed during the first part of this study will not fully extinguish given the time constraints of this study.

Method
Subjects

Subjects in this study will be three college-aged (18-23 years) students recruited from the general student body of a local community college; no specifications will be made to sex, race, or other demographic characteristics. Subjects should be generally naïve to behaviorism and will be recruited from disciplines outside of the psychology department. Subjects will be informed that the study will take place on only one day, for about 45 minutes.
Setting
Each subject will be escorted into a private, semi-lit room with the apparatus sitting on a small table along the center of the far wall. One chair will be positioned against the table so that subjects may be seated. An adjacent room will contain devices that will record the subjects’ responses throughout the study, however this apparatus will not be visible or audible to the subjects. Finally, a small instruction card will be placed on the table next to the apparatus, described below.
Apparatus

A panel of operanda similar to that developed by Catania and Cutts (1963) will be used in this study. The panel will be 6-in by 6-in in dimension. An automatic counter will be centered and mounted at the top of the panel, with a single, white light bulb underneath. There will be two buttons across the bottom, spaced 1-in apart; the first button (A) will trigger reinforcement, the second button (B) will be a placebo, and will not affect reinforcement. The number of times, and order in which the buttons are pressed per trial will be recorded in an adjacent room by an electronic device. A diagram of this apparatus can be found in Figure 1.
Procedure


Superstition training. Once in the room, subjects will read a brief instruction card that states that they can press any buttons they want, in any order, with two stipulations. First, they may only press the buttons four times per trial; after four button presses, both buttons on the mechanism will lock (not be able to be pressed) for twenty seconds, to separate between trials. Second, their efforts will only be tallied on the counter if the buttons they press turn on the white light. No further instructions will be given. A list of all possible combinations of button presses can be found in Table 1.
For the first 25 trials of the session, only button A will operate the white light, and it will turn the light on contingent on a mixed VI-5 second, FR-3, VI-2 second, FR-2 schedule of reinforcement. It should be noted that the light will only turn on if button A was the last button pressed in the series of four, and if it meets the current schedule requirement in effect. The mixed schedule has been chosen to more closely approximate the arbitrary nature of noncontingent reinforcement. Each trial will be terminated at the fourth button press made by the student, initiating the 20 s changeover delay before the next trial begins. A clicking sound from the apparatus when the buttons are either locking or unlocking will signal trial beginnings and endings. The counter at the top of the apparatus will record how many times the white light turns on during the session, which will act as a conditioned reinforcer via the verbal rule that the subjects must turn the white light on. Subjects will be told that the session will be over once they have turned the white light on ten times. Data will be analyzed to see if any of the subjects develop specific button-pressing habits (superstitious “rituals”) in order to turn on the light.
Superstition extinction. For the second 25 trials of the session, all conditions will be the same except that no button pressing will affect the white light; it will stay dark the entire time. Data will be analyzed to determine what, if any, alterations occur in the subjects’ patterns of responding, or responding is extinguished altogether.
Debriefing. After the 90 minute session, all participants will be debriefed to the nature of this study, specifically that the researcher was interested in examining if superstitious behavior could be reliably evoked and extinguished in humans. Any additional questions that the subjects have about the study will be answered.
Anticipated Results

It is anticipated that all subjects will spend a brief period of time engaging in exploratory behavior (Catania, & Cutts, 1963) where buttons are pressed in a variety of random orders. It is also expected that, whichever combination of buttons first produces reinforcement for each subject will be attempted again by each respective subject. However, due to the mixed schedule of reinforcement, it is unlikely that the same combination of buttons will produce reinforcement each time it is used. There are likely to be a small handful of the sixteen possible button combinations that semi-reliably produce reinforcement for each participant. Because intermittent reinforcement has a much stronger establishing effect on behavior (Skinner, 1953), it is assumed that these few responses will occur more frequently than all other available combinations. It is also assumed that, because of the potential for intermittent reinforcement, extinction may not be fully effective, especially given the limited time (25 trials only) of this experiment.

Figure 2 shows the results for all three subjects. Bar graphs are presented to show the allocation of each subject’s responding to each of the possible combinations of keys. It is interesting to note that all subjects seemed to display a preference for the ABAA combination, and all subjects seemed to show relative preference for key combinations involving more presses on the button A than button B. This may imply that, although more responses were allocated to the button that actually produced reinforcement, superstitious rituals (button combinations) emerged regardless.
Discussion

If this study unfolds as anticipated, it will imply that superstitious behavior can be reliably evoked in human subjects, however how to fully extinguish superstitious behavior once it has been acquired through basic procedures remains to be known. It also appears that the mixed schedule of reinforcement may not have fully achieved the desired effect of creating a laboratory situation of noncontingent reinforcement. Future research should focus on engineering systems of reinforcement that more closely resemble the adventitious reinforcement necessary to produce true superstition. Future research should also focus on altering the apparatus used in this study to better clarify when superstitious responding is occurring, as opposed to exploratory behavior; it may benefit future researchers to conduct a replication study across several days, or at the very least a larger block of trials in both acquisition and extinction blocks. Finally, future researchers should further investigate the possibility of extinguishing superstitious behavior, and better technologies to achieve steeper extinction curves.

The present research does, however, contribute to the current literature on superstition in humans by showing that ritualistic responding can be evoked in simple laboratory set-ups. Of further interest to the current author is the role that verbal rules play in the establishment of superstition. Although potentially offensive to certain audiences, the ritualistic behaviors of various types of prayer or worship seem to be at least in part-rule governed, along with the influence of relational framing as taught by the verbal community. Studies of ritualistic verbal behavior may also be beneficial to the field.
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Table 1. Total possible button combinations
	Button presses starting with A
	Button presses starting with B

	AAAA
	BBBB

	AAAB
	BBBA

	AABB
	BBAA

	ABBB
	BAAA

	ABAB
	BABA

	ABBA
	BAAB

	ABAA
	BABB

	AABA
	BBAB


Note. This table shows all the possible button press combinations that could be made by each subject on the operanda. All possible combinations starting with the A button are listed in the left-hand column, and all button combinations starting with the B button are listed in the right-hand column.
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Figure 1. A rough diagram of what the apparatus will look like, with an automatic tally counter centered along the top, a single white light bulb beneath, and the A an B buttons across from each other along the bottom.
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Figure 2. A series of bar graphs showing each subject’s allocation of responses to all possible button combinations during acquisition and extinction trials combined.
