
The Influence of Control Threat on Contingency Learning
Internship Report Researchmaster Psychology

Lodder, P. (Paul) & van Elk, M. (Michiel)
University of Amsterdam, Amsterdam, The Netherlands

The present study aims to shed light on the influence of control threat on magical
thinking. We focus on a specific kind of magical thinking called the overestimation of
contingencies. In two studies, we manipulate personal control through a memory task
paradigm and investigate whether this manipulation influences the extent to which
people learn contingencies. We measured contingency learning with slightly altered
versions of a medicine paradigm (experiment 1; Blanco, Matute, and Vadillo, 2011)
and a mousetrap paradigm (experiment 2; Brugger and Graves, 1997). We expected
that participants in the control threat conditions would overestimate the contingen-
cies more than participants in the control conditions. Our results show that control
threat did not influence the extent to which participants overestimated contingencies.
By using Bayesian analyses, we even found support for the null hypotheses that the
control threat manipulation has no influence. However, in both experiments we did
find significant relationships between scores on the magical ideation scale and the
overestimation of contingencies. These results imply that people prone to magical
thinking tend to overestimate contingencies. Future research could implement the
control threat manipulation in a within subjects design or focus on the relation
between magical ideation and contingency learning.

Most people are familiar with the feeling of losing
control. Some people experience a loss of control during
a traffic accident, some after realizing they are going to
fail an exam, and others after a loved one ends their
relationship. In these situations, people have the feeling
that they are unable to control the world around them.
Because such feelings of randomness can be psychologi-
cally stressful, people tend to overestimate the extent to
which they can control their lives (Presson & Benassi,
1996; Whalen, 1998). Furthermore, people who lack
control may try to restore their implicit sense of con-
trol through attributional biases (Pittman & Pittman,
1979) or by adjusting the perception of the external
world (Taylor & Brown, 1988), a phenomenon called
compensatory control (Kay, Gaucher, Napier, Callan, &
Laurin, 2008; Kay, Gaucher, McGregor, & Nash, 2010).
In one study, people with lower levels of experienced
control tended to perceive more images in pictures that
only contained noise, than people with normal levels
of control (Whitson & Galinsky, 2008), which suggests
that people tend to compensate their loss of control by
perceiving order and patterns that are in fact illusory.
Different types of a loss of control can be distinguished,
such as learned helplessness (Dudley, 1999) or a feel-
ing of losing personal control, induced by for example a
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memory manipulation (Kay et al., 2008).
The feeling of losing control can be compensated if

people indulge in activities that restore the feeling of
control. Examples of these kinds of activities are a be-
lief in religion (Kay et al., 2008), the government (Kay
et al., 2008) or science (Rutjens, van der Pligt, & van
Harreveld, 2010). Another powerful belief system pro-
viding people with a feeling of control can be found in
magical thinking – the idea that our thoughts and ac-
tions influence the world around us, while in fact they do
not (Matute, 1996). Examples of magical thinking are
the belief that a sun dance will cause the sun to shine
afterwards, or the belief that hurting a voodoo doll will
lead to similar feelings of pain in a real person. A com-
mon denominator of most forms of magical thinking is
that they involve beliefs about causal influences that are
considered unfounded by scientific standards (Lindeman
& Svedholm, 2012). Because magical thinking involves
causality (i.e. the effect of A on B), we can distinguish it
from paranormal beliefs, that are also unfounded by sci-
entific standards, but do not necessarily include a causal
component.

Some studies have related magical thinking to feel-
ings of threatened control. In one study, Israeli citizens
filled in questionnaires about magical thinking during
the Gulf War (Keinan, 1994). The citizens were divided
over two groups: a high stress group located in areas
exposed to missile attack and a low stress group located
in relatively safer areas. It turned out that citizens in
the high stress areas were more prone to magical think-
ing than citizens in low stress areas. These results imply
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that people are more prone to magical thinking in situa-
tions in which they experience stress due to factors they
cannot control. In another study, people were primed
with superstitious thoughts, which resulted in an in-
crease in reported feelings of personal control (Damisch,
Stoberock, & Mussweiler, 2010). Together these studies
suggest a close relation between magical thinking and
the feeling of control.

A key feature of magical thinking is an overesti-
mation of the contingency between two objectively re-
lated events. People prone to magical thinking tend to
perceive more illusory contingencies than non-magical
thinkers (Brugger & Graves, 1997). In an ingenious ex-
periment about hypotheses testing, Brugger and Graves
showed that participants who scored high on a magical
ideation scale tested fewer hypotheses – but retrospec-
tively believed in many more hypotheses – than partic-
ipants who scored low on that scale.

In summary, these studies show that there exist a
close relation between magical thinking and the feeling
of control and that people prone to magical thinking
tend to perceive more illusory contingencies than non-
magical thinkers. However, the studies mentioned above
have several limitations. First, they did not experimen-
tally manipulate control threat. In this regard, earlier
studies were problematic because these results might
also be explained by confounding factors, such as in-
dividual differences in locus of control. Second, earlier
studies focused mainly on illusory contingencies and did
not shed light on the influence of control threat on the
perception of real contingencies. Therefore, the present
study experimentally manipulates control threat and in-
vestigates its influence on the learning of both illusory
and real contingencies, so we can find out whether there
are differences in the way control threat affects both
types of contingency learning.

Based on earlier research (Brugger & Graves, 1997;
Matute, 1996; Blanco et al., 2011; Whitson & Galin-
sky, 2008) we hypothesize that people who experience
a threat in personal control will tend to overestimate
both illusory (experiment 2) and real (experiment 1 and
2) contingencies, compared to people with normal lev-
els of personal control. This relationship between con-
trol threat and the overestimation of contingencies is
expected to be mediated by the presence of magical
thinking. People who have lower personal control are
expected to compensate this loss of control with magi-
cal modes of thinking, specifically the overestimation of
contingencies.

Experiment 1

Method

Participants. We recruited 81 participants (59 women
and 22 men; 18-51 years old; mean age = 22.5; 76 Dutch
and 5 other) through advertisements on the university
campus and on the research participation website. Par-

ticipants were either paid 5 euros or they received .5
course credits.

Materials. To manipulate control threat we used a
memory task (Kay et al., 2008; Rutjens et al., 2010) in
which participants in the control threat condition were
asked to think about a negative situation that they had
absolutely no control over. Conversely, in the control
condition, participants were asked to think about a neg-
ative situation in which they were in control. In both
conditions we asked participants to describe the event
in about 100 words. This manipulation resulted in a
between subjects design with two conditions (control
threat condition and control condition). We used four
items on a 1–7 Likert scale to check whether our con-
trol threat manipulations were successful. These items
turned out to be an adequate manipulation check in ear-
lier research (Rutjens et al., 2010).

To measure contingency learning, we used a free re-
sponse paradigm (Blanco et al., 2011), in which partic-
ipants were presented with a scenario about a virtual
patient who was given one of four different medicines.
Subsequently, participants saw whether the virtual pa-
tient was healed by the particular medicine or not (see
figure 1). We used different medicine-healing contin-
gencies (see table 1) and after observing 80 medicine-
outcome contingencies, participants were asked to indi-
cate on a scale of 0 to 100 to what extent they thought
that each medicine was effective in healing the virtual
patient.

To take into account individual differences in mag-
ical thinking, we used questionnaires about fan-
tasy proneness (Merkelbach, Horselenberg, and Muris
(2001); test-retest reliability = 0.95, Cronbach’s al-
pha=0.72; convergent validity established), paranormal
beliefs (Tobacyk and Milford (1983); test-retest relia-
bility=0.89; construct validity established) and magical
ideation (Eckblad and Chapman (1983); Cronbach’s al-
pha=0.83).

We programmed the experiment in Neurobehavioral
systems Presentation 16.3. The stimuli we designed
and developed were inspired by stimuli used in similar
paradigms (Blanco et al., 2011). We ran the experiments
on multiple computers, each located in a cubicle hosted
by the University of Amsterdam.

Procedure. Upon arrival, we briefly instructed par-
ticipants about the experiment and they signed an in-
formed consent. In the first part of the experiment, we
randomly presented participants with either the control
threat or the control manipulation. Subsequently, they
participated in the medicine task and filled out the three
questionnaires, after which we thanked and debriefed
them.

Expectations. Based on previous research (Matute,
1996; Blanco et al., 2011), we expected that partici-
pants in the control threat condition would overesti-
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Figure 1. Stimuli in the Medicine Task.

mate the effectiveness of medicine 2 and 3 more than
participants in the control condition, because the ef-
fectiveness of those two medicines is objectively almost
at chance level. We expected that participants in both
conditions would discover equally well that medicine 1
was effective and medicine 4 ineffective. However, if
control threat lead people to overestimate contingen-
cies in general – and not merely illusory contingencies
– then the results would reflect a pattern in which par-
ticipants in the control threat condition would overes-
timate the contingencies of every medicine, compared
to participants in the control condition. Furthermore,
based on research linking magical and paranormal be-
liefs to illusory pattern perception (Brugger & Graves,
1997; Riekki, Lindeman, Aleneff, Halme, & Nuortimo,
2012) we expected that people who score high on the
three magical thinking scales would overestimate the ef-
fectiveness of the medicine more than people who score
low on those scales.

Results

81 psychology students participated in our first exper-
iment. We excluded one participant from further analy-
ses because this participant failed to describe a situation
during the control threat manipulation. After exclusion,
both experimental conditions contained 40 participants.
There were no differences between conditions with re-
spect to gender, age, spirituality and religiosity.

In our dependent measure, Medicine 1 obviously was
the most effective, with a healing success of 80%. Fur-
thermore, Medicine 4 was considered as obviously the
least effective, with a healing success of 20%. One way
in which we could check whether participants paid at-
tention to the different medicine-healing contingencies is
to look at whether participants rated Medicine 1 as more
effective than Medicine 4. It turned out that 3 partici-
pants rated Medicine 4 as more effective than Medicine
1. The exclusion of those three participants from fur-
ther analyses did not alter our results and subsequent
analyses include the data from all subjects.

Our control threat manipulation was successful. Par-
ticipants in the control threat condition reported lower

feelings of control (M=9.43, SD=11.01) than partici-
pants in the control condition (M=74.78, SD=16.54;
t(78)=-20.8, p<.001). All participants were asked to
think and describe a negative situation, yet participants
in the control threat condition reported the situation
to be more negative (M=92.65, SD= 8.5) than partic-
ipants in the control condition (M=82.83, SD=19.92;
t(78)=2.78, p=.005). General feelings of personal con-
trol did not differ between conditions (t(78)=-1.73,
p=.088; t(78)=-.7, p=.483 for respectively the 2 ques-
tions assessing feelings of personal control).

We used a mixed ANOVA to analyze the differences
between the two conditions in rating the effectiveness
of the four different medicines. The assumption of
sphericity holds because Mauchly’s test of sphericity was
not significant (χ2(5) = 3.587, p=.61). Box’s test of
the equality of covariance matrices indicates that the
covariance matrices of both conditions are not equal
(F (10,29087)=2.249, p=.013). However, because Box’s
test is very sensitive, only highly significant results com-
bined with unequal group sizes will be problematic. Be-
cause we have equal group sizes and only a moderately
high Box’s test F -value, we can assume our data to be
robust against violating the assumption of equal covari-
ance matrices,

A Mixed ANOVA indicates a significant multivariate
effect for medicine (F (3,76)=90.07, p<.001). On aver-
age, participants were able to correctly identify the effec-
tiveness of each medicine relative to the other medicines.
A polynomial contrast analysis revealed that only a lin-
ear trend fits the data (F (1,78)=269.55, p<.001), which
implies that participants correctly identified the pro-
grammed linear trend underlying the medicine effective-
ness. Figure 2 shows the rated effectiveness of each of
the four medicines in both conditions.

Overall, the two conditions did not differ signifi-
cantly with respect to their ratings of the four medicines
(F (1,78)=.05, p=.83) and the interaction between Con-
dition and Rating was not significant (F (3,76)=1.298,
p=.28). Thus, our control threat manipulation did not
influence the extent to which participants overestimated

Table 1
Percentage of Trials in which a Particular Medicine was

followed by a Particular Outcome.
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Table 2
Strength of Evidence for Different Ranges of pBIC Values (Raftery, 1995) and the Present Study

the effectiveness of the medicines. Frequentist statistics
p-values cannot be used to provide evidence in favor of
a (null) hypothesis, so we used a Bayesian information
criterion (BIC; (Wagenmakers, 2007; Mason, 2011)) to
investigate whether there was any support for the null
hypothesis that the control threat manipulation does
not influence the effectiveness ratings of each of the four
medicines. For the first medicine, the posterior probabil-
ity in favor of the null hypothesis was pBIC(H0|D) = .85.
For the second, third, and fourth medicine, the proba-
bilities were .9, .88 and .54, respectively. Table 2 shows
the strength of evidence for different ranges of pBIC val-
ues and the strength of evidence for each of the four
tested hypotheses. The Bayesian analyses imply that
for the first three medicines there is positive evidence
for the null hypothesis that the control threat manipu-
lation does not influence the medicine effectiveness rat-
ing. For the fourth medicine, the Bayesian analysis indi-
cates weak evidence in favor of the null hypothesis, yet
weaker evidence in favor of the alternative hypothesis
pBIC(Ha|D) = .46.

Figure 2. Rated Medicine Effectiveness in Two Conditions

We performed bivariate correlational analyses to find
out whether the experienced control during the ma-
nipulation, as well as individual differences in magical
ideation, fantasy proneness and paranormal beliefs are
related to the overestimation of the effectiveness of each
medicine. It turned out that the experienced loss of
control and scores on both the paranormal belief scale
and fantasy proneness scale, were all not associated with
beliefs in the effectiveness of each of the four medicines.
However, participants who scored higher on the magical
ideation scale overestimated the effectiveness of the two
least effective medicines (medicine 1: r = .268, p = .016;
medicine 2: r = .222, p = .048). We have to interpret
these results carefully, however, given that a total num-
ber of 16 correlational analyses might influence type I
error rates.

Experiment 2

In our first experiment, we looked at the influence of
a control threat manipulation on the extent to which
people were able to perceive real contingencies between
four medicines and different healing rates. It turned out
that the control threat manipulation did not influence
the extent to which people learned the contingencies.
The failed manipulation effect might be explained by
the fact that in the dependent task we focused on real

contingencies. It could be possible that our manipula-
tion will only affect the extent to which people learn
illusory contingencies, because magical thinking could
be defined as involving believes that are ’illusory’ ac-
cording to scientific standards (Lindeman & Svedholm,
2012). Therefore, in our second experiment we inves-
tigate whether a threat to personal control influences
the extent to which people perceive both existing and
illusory contingencies. The paradigm we use in this ex-
periment also enables us to take a closer look at the
processes underlying the learning of illusory contingen-
cies, because we will investigate the actual beliefs people
hold onto and not merely study the behavior resulting
from beliefs, as we did in experiment 1.
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Method

Participants. We recruited 71 participants (46 women
and 25 men; 18-41 years old; mean age = 22.7; 68 Dutch
and 3 other) through advertisement on the university
campus and on the research recruitment website. This
experiment was part of a larger sequence of experiments
for which participants were either paid 10 euros or re-
ceived 1 course credit.

Materials. We measured contingency learning with
a food trap paradigm as used by Brugger and Graves,
(1997; citeHeltzer94. In addition to the mousetrap task
(figure 3) used by Brugger, we also created a rabbit-
trap task (figure 4). Participants were presented with
a 3x3 matrix in which the lower-left corner represented
an animal (mouse/rabbit) and the upper right corner a
trap with food (cheese/carrot). Participants were asked
to move the animal towards the food by using the arrow
keys on the keyboard. When the animal arrived at the
trap, participants either received the feedback that the
animal got the food, or that the animal was trapped.
Furthermore, their task was to get the animal as much
food as possible, and to find out the rule that deter-
mined whether the animal got the food or not. Both
tasks used a rule that determined whether the animal
would get the food or not. In the mousetrap task, this
rule was that the mouse would get the cheese only when
trial time exceeded 3.5 seconds. In the rabbit-trap task
the rule was that the rabbit had to walk a minimum of
8 steps before moving to the field with the trap.

Figure 3. Stimuli for Mouse trap Task

Prior to the foodtrap paradigm, the same control
threat manipulation and manipulation check as in our
previous experiment were used. To take into ac-
count individual differences in magical thinking, we also
used the same questionnaires about fantasy proneness
(Merkelbach et al., 2001), paranormal beliefs (Tobacyk
& Milford, 1983) and magical ideation (Eckblad &
Chapman, 1983), as in our first experiment. We again
programmed the experiment in Neurobehavioral sys-
tems Presentation 16.3. The stimuli we designed and

Figure 4. Stimuli for Rabbit trap Task

developed were inspired by stimuli used in a similar
paradigm (Brugger & Graves, 1997). We ran the exper-
iments on multiple computers, each located in a cubicle
hosted by the University of Amsterdam.

Procedure. Upon arrival, participants filled out an
informed consent and we briefly instructed them about
the experiment. In the first part of the experiment, we
randomly presented participants with either the control
threat manipulation or the control manipulation. After
that participants were presented with a total of 80 trap
trials, divided over 4 blocks of 20 trials. Participants
were either first presented 40 mousetrap trials, followed
by 40 rabbit-trap trials, or vice versa. We counterbal-
anced the order in which we presented participants with
each of the two trial types. After completing the 80
trials, we asked participants to answer some questions
assessing the rules they tested during the trials and the
rules they retrospectively believed to apply to the games
(see Appendix A). Besides these multiple answer ques-
tionnaires, we also asked participants to describe the
rule they believed to be most correct. Finally, after the
participants filled out the three magical thinking ques-
tionnaires, we thanked and debriefed them.

Expectations. Based on previous research, we ex-
pected that participants who scored high on the magical
thinking scales would test fewer rules, but would ret-
rospectively believe in more rules (Brugger & Graves,
1997). Furthermore, because control threat has been
linked to magical thinking (Keinan, 1994; Damisch et
al., 2010), we expected that participants in the control
threat condition would test fewer rules, but would retro-
spectively believe in a higher number of rules (perceive
more illusory contingencies; in line with the results of
Brugger & Graves, 1997) than participants in the con-
trol condition.
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Results

We excluded two participants from further analyses
because these participants failed to describe a situation
during the control threat manipulation. After exclusion,
the control threat condition contained 35 participants
and the control condition 34. There were no differences
between conditions with respect to gender, age, spiritu-
ality and religiosity.

Our control threat manipulation was successful. Par-
ticipants in the control threat condition reported lower
feelings of control (M=14.57, SD=22.67) than partic-
ipants in the control condition (M=74.94, SD=23.72;
t(67)=-10.81, p<.001). The negativity of the situation
did not differ between participants in the control threat
condition (M=83.17, SD= 23.92) and the control con-
dition (M=84.29, SD=18.71; t(67)=2.78, p=.83), nor
did generalized feelings of personal control (t(78)=-1.67,
p=.1; t(78)=-1.14, p=.26).

We used a MANOVA to analyze the differences be-
tween the two conditions in the number of tested and
believed hypothesis. Box’s test of the equality of covari-
ance matrices was not significant (F (10,21418)=1.06,
p=.39), so the assumption of equal covariance matrices
across conditions holds. The multivariate effect for con-
dition on the number of believed (Threat: M=8.14, SD=
4.05; Control: M=10.5, SD= 5.05) and tested hypothe-
ses (Threat: M=12.49, SD= 4.05; Control: M=12.62,
SD= 3.67) did not reach significance (F (4,64)=1.73,
p=.154). Thus, the number of believed and tested hy-
potheses did not differ between participants in the con-
trol threat and control condition. We found similar re-
sults after looking at both trap tasks (mouse & rabbit) in
isolation. The order in which we presented participants
with both tasks (mouse – rabbit vs. rabbit – mouse) did
not influence the abovementioned results.

We again used a Bayesian information criterion (BIC;
(Wagenmakers, 2007; Mason, 2011)) to investigate
whether there was any support for the null hypothesis
that the control threat manipulation did not influence
the amount of believed and tested rules. The posterior
probability in favor of the null hypothesis of the tested
rules was pBIC(H0|D) = .89, which implies positive evi-
dence in favor of the null hypothesis. The control threat
manipulation did not influence the extent to which par-
ticipants tested rules. For the number of believed rules
the posterior probability in favor of the null hypothesis
was pBIC(H0|D) = .46 and pBIC(Ha|D) = .54 for the alter-
native hypothesis. This implies that both the evidence
in favor of the null- and the alternative hypotheses is
weak, so it remains an open question whether the con-
trol threat manipulation influences the extent to which
participants believe in illusory rules.

Trial data enabled us to look at changes in behavior
over time, specifically at trial time, the number of steps
and the percentage of errors. It turned out there were no
differences between conditions on these three measures.

Figure 5. Time per Trial, Step Count, and Number of Er-
rors per trial within the Four Blocks for both the Control
Threat Condition (Solid Line) and Control Condition (Dot-
ted Line)

Figure 5 shows for participants in both conditions and
for each block of 20 trials the average trial time, the
average number of steps, and the percentage of errors.
Polynomial analyses indicate that a linear trend best fits
the overall average trial time (F (1,67)=30.97, p<.001),
step count (F (1,67)=62.92, p<.001), and percentage of
errors (F (1,67)=9.15, p=.004). These analyses imply
that participants take longer routes and make longer
trials and more errors over time. There were no differ-
ences between conditions with respect to trial time, step
count and error percentage.

To check whether people sustain their belief in partic-
ular routes, we calculated for each participant the num-
ber of repeated routes during the trap tasks. It turned
out that the number of repetitions showed a strong neg-
ative correlation with both the step count (r = -.587,
p<.001) and the number of correct trials (r = -.777,
p<.001). People who repeat the same routes over and
over again seem to take fewer steps during each trial and
fail on more trials than people who do not take routes
repetitively. One explanation for this result might be
that people at one point during the game believe that
they found the correct rule and subsequently stop play-
ing the game seriously and hence finish it as fast as possi-
ble. One way to quickly finish the game is to repeatedly
take the shortest route to the cell with the trap. This
results in a low step count and a high number of failures,
exactly the pattern we found with participants who re-
peat the same routes over and over again. Therefore, it
seems that route repetition does not provide us with any
valuable information about whether participants sustain
their belief in illusory rules.
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Table 3 shows a selection of (illusory) rules that par-
ticipants believed to apply to the foodtrap tasks. In
the mousetrap task, 28,6% of the participants correctly
identified the rule that determined whether the mouse
would get the cheese (take longer than 3.5 seconds to
reach the field with the trap). In the rabbit trap task,
25,7% of the participants correctly identified the rule
(take more than 9 steps to reach the field with the trap).
The control threat manipulation did not influence the
extent to which participants correctly identified the rule.

We performed bivariate correlational analyses to find
out whether individual differences in magical thinking,
fantasy proneness or paranormal beliefs are related to
trial time, step count, the percentage of errors, the num-
ber of correct trials, the number of repeated routes, the
experienced loss of control during the manipulation and
to the number of tested and believed rules. It turned
out that a high score on the magical ideation scale was
strongly associated with a believe in more rules (r =
.427, p<.001) but not with the testing of more rules
(r = .218, p = .071). Figure 6 visualizes the correla-
tion between magical thinking and the belief in more
hypotheses.

High magical ideation scores were also significantly
related to the trial time, step count and the number
of correct trials. It turned out that participants who
scored higher on the magical ideation scale, took less
steps (r = -.267, p=.027), used less time (r = -.287,
p=.017), and had less correct trials (r = -.266, p=.027)
than people who scored low on the scale. We have to

Figure 6. Correlation between Magical Ideation Scale Score
and Number of Believed Hypotheses

interpret the last three correlations carefully however,
given that a total number of 36 correlational analyses
likely influenced type I error rates.

Discussion

In two experiments, we tested the hypothesis that a
threat to personal control invokes magical thinking in
participants in such a way that they will overestimate
the effectiveness of medicine or believe in the existence
of rules that in fact do not exist. It turned out that the
control threat manipulation did in no way influence the
extent to which people engaged in magical thinking. By
using a Bayesian Information Criterion (Wagenmakers,
2007), we even found positive evidence for the null hy-
pothesis that a threatened personal control does not in-
fluence magical thinking.

These non-significant results can be explained in dif-
ferent ways. First, because our control threat manipu-
lation has never been used in conjunction with the con-
tingency learning paradigms, it might be possible that
the manipulation simply does not influence the extent to
which people learn contingencies. A second explanation
could be that the control threat manipulation does in-
fluence contingency learning, but that the memory task
used in our two experiments was not powerful enough to
elicit an adequate effect. This explanation is supported
by the fact that the control threat manipulation did not
influence generalized feelings of personal control. Peo-
ple indicated that they experienced a loss of control in
certain situations, but this memory did not influence

Table 3
A Selection of Rules that People believed during the

Foodtrap Tasks
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the general feeling of being in control over life. Per-
haps the control threat manipulation will only influence
contingency learning if it also affects personal control
in a more general way. A third explanation of the non-
significant results is that the control threat manipulation
is effective, but does not last long enough to influence
contingency learning. The dependent tasks used in our
experiments both take approximately 8 minutes. A con-
trol threat manipulation lasting shorter than 8 minutes
might fail to adequately influence our dependent mea-
sure.

An explanation of the failure of our control threat ma-
nipulation could be that our control threat manipulation
does not influence personal control, but instead induces
people with a feeling of learned helplessness. Interest-
ingly, even if this were the case, then our data would
indicate that learned helplessness too does not influence
contingency learning.

With respect to the control threat manipulation, fu-
ture research could focus on discovering the strength
and duration of different kinds of manipulations. If
we have a better understanding of both manipulation
length and strength, then we can make more informed
choices about the kind of control threat manipulation
that best suits the experiment. Another interesting area
of future inquiry is the use of a within design to manip-
ulate control threat. Examples of control threat ma-
nipulations suitable for a within subjects design are the
concept identification task (Pittman & Pittman, 1979;
Whitson & Galinsky, 2008) and priming control threat
related pictures (e.g. IAPS; Lang, Bradley, & Cuth-
berth, 1999). By taking into account within subjects
variation we will get a more powerful experimental de-
sign (Stevens, 2009), but we will also have to find a
contingency learning measure that is suitable for multi-
ple measurement over time. The food trap tasks used
in our second experiment are difficult to implement in
a within subjects design, because people behave differ-
ently on later trials, compared to earlier trials. As a re-
sult, it will be difficult to isolate the effect of the within
subjects variation from the effect of repeatedly playing
the same task.

Despite the absence of a control threat effect, we
found in both experiments that individual differences
in magical thinking predicted differences on our depen-
dent measures. In our first experiment, people who were
more likely to engage in magical thinking also tended
to overestimate the effectiveness of the two ineffective
medicines. This overestimation is related to a specific
kind of magical thinking that comprises a belief in forms
of causation that by conventional standards are invalid
(Eckblad & Chapman, 1983). Indeed, we could view
the belief in the effectiveness of ineffective medicine as a
form of causation invalid by conventional scientific stan-
dards. This result is in line with earlier research indi-
cating that people who believe in complementary and
alternative medicine tend to have more paranormal be-

liefs (Saher & Lindeman, 2005) and a more non-rational
thinking style (Aarnio & Lindeman, 2004; Lindeman,
2011). We can compare the invalid causal beliefs in
our experiment to the belief in the effectiveness of al-
ternative medicine, because in both scenarios there is
no empirical support. The overestimated medicines in
the present study did not have a real effect, nor do al-
ternative medicine (such as homeopathy; Ernst, 2002).

In our second experiment, we found a similar associa-
tion between magical thinking and contingency learning.
After playing the food trap tasks, people who are likely
to engage in magical thinking tended to believe in more
illusory contingencies. Again, we can see that believing
in illusory rules is a good example of an invalid form
of causation (Eckblad & Chapman, 1983). The kind of
rules people started to believe in sometimes took rather
extreme forms. For example, one participant believed
”there were six different ways to give the animal food
in a minimal amount of steps. All these routes mir-
rored each other and in each new trial one of these six
routes is the correct way to give the animal the food.
If a particular route proves to be correct during a trial,
then the mirrored route will be correct during the sub-
sequent trial”. Another participant granted the animal
some mental capacities: ”the mouse first has to walk a
few rounds before making an attempt to get the food.
The mouse does this in order to observe the trap so it
can discover the best way to approach it”.

Our discovered association between magical thinking
and the belief in more rules is a direct replication of
the study by Brugger and Graves (1997), except that
they also found the slightly significant effect that people
prone to magical thinking test fewer rules. We did find,
however, that people likely to engage in magical think-
ing completed the food trap trials faster and used fewer
steps. That finding could indicate that those people did
not test very complex rules, because those rules usually
take more time and steps to test. We have to interpret
these finding carefully, however, due to the high number
of computed correlations. Future research could there-
fore focus on directly testing the influence of the specific
kind of magical thinking (i.e. believing invalid forms of
causation; Eckblad, 1983) on contingency learning.

The present study has several limitations. First, the
operationalization of control threat has low ecological
validity. We are interested in whether people who ex-
perience loss of control in real life, tend to engage in
more magical modes of thinking. In our lab, we oper-
ationalized the loss of control by letting people think
about situations in which they experienced a lack of
control. However, a memory of a situation is less pow-
erful than the situation itself. Therefore, future studies
could try to perform a control threat manipulation that
induces the loss of control as a result of a real life sit-
uation resulting from the manipulation. Unfortunately,
ethical considerations prevent us from inducing control
threat in the way most people remember themselves to
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lack control. Ethically viable alternatives to stealing
people’s bikes or killing their family members can be
to present them with unsolvable puzzles (Pittman &
Pittman, 1979; Whitson & Galinsky, 2008) or – in the
future – by using the virtual reality priming of control
threatening situations.

A limitation of some research on magical thinking
– including our first experiment – is that the way in
which we measure magical thinking has low ecological
validity. We want to study people making decisions in
real life situations that are based on beliefs considered
invalid by conventional scientific standards. Those deci-
sions are most often operationalized in such a way that
we present participants with a task and observe the re-
sulting behaviour. We conclude the behaviour results
from magical thinking if the behaviour itself conforms
to particular ’magical thinking’ criteria we determined
beforehand. However, we are not so much interested in
the behaviour itself, as we are in the beliefs that result
into the behaviour. Take for instance our first exper-
iment: because participants overestimate the effective-
ness of certain medicines (behaviour), we infer that this
overestimation is the result of magical beliefs, but we
do not know the beliefs that participants base their de-
cision on. Therefore, we have to be careful in drawing
conclusions about people’s beliefs based on behavioural
data. Our second experiment overcomes this problem
by directly asking participants what kind of rules they
believed.

In sum, the present study found no support for the
influence of control threat on contingency learning. In
fact, Bayesian analyses even supported a null result. We
did find significant associations between magical modes
of thinking and the overestimation of contingencies, but
future research will have to shed more light on this par-
ticular effect. So when it comes to the irrationality that
some people show in the choices they make, we can ei-
ther magically believe in the truth of one of our current
explanations, or wisely admit we do not yet know the
answer.
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Figure 7. Appendix A.1: Questions about Tested Rules during Foodtrap Tasks
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Figure 8. Appendix A.2: Questions about Believed Rules during Foodtrap Tasks


