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Introduction

In the 1970s, the city of New York installed buttons at intersec-
tions with traffic lights. Helpful signs instructed pedestrians, “To
cross street, push button. Wait for walk signal.” Since then, pedes-
trians in New York routinely have assumed that pushing the but-
ton speeds the arrival of the walk signal. As it happens, their
faith is misplaced. Since the late 1980s, traffic signals in New York
have been controlled by a computer system that determines when
the walk signal is illuminated (Luo, 2004). Pushing the button has
no effect. But because the city has not paid to remove the signs or
the buttons, pedestrians continue to push the buttons.

According to Langer (1975; Langer and Roth (1975)), when
people behave as if they have control in situations that are actually
determined by chance (i.e., situations where they have no actual
control), they are suffering from what she termed the illusion of
control. Many studies have shown that when cues related to skills,
such as choice, competition, practice, or familiarity, are introduced
into chance situations, people behave as if the chance outcome was
determined by skill (Goffman, 1967; see also Thompson,
Armstrong, and Thomas (1998) for a thorough review). For
instance, choice has been shown to induce an illusion of control.
People behave as if they think they have greater control when they
roll dice themselves than when someone else rolls for them
(e.g., Fleming & Darley, 1986). People prefer to pick their own
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lottery numbers than to have others pick for them (Dunn & Wilson,
1990; Langer, 1975). And pedestrians in New York push the walk
button even though it will not get them across the street any faster.

Similar patterns of results have been found in research on
co-variation assessment (see Alloy and Tabachnik (1984), and
Crocker (1981) for reviews). In this literature, studies have robustly
found that people substantially overestimate their degree of con-
trol over events that are heavily determined by chance (i.e., situa-
tions where actual control is low, see Crocker, 1982). When people
expect to produce a certain outcome and the outcome then occurs,
they often overestimate the degree to which they were instrumen-
tal in making it happen (see Miller & Ross, 1975). Taken together,
these findings suggest that in situations where outcomes are lar-
gely determined by chance, people perceive more control than
they actually have, and they notice co-variation where none is
present (Ayeroff & Abelson, 1976; Benassi, Sweeney, & Drevno,
1979; Langer, 1975; Wortman, 1975).

While prior research has focused on people’s estimates of con-
trol over heavily chance-determined events, less research has
examined people’s assessments of control in situations where
actual control is high. These situations are quite common in orga-
nizations and broader society more generally, and they often
involve high-stake consequences — such as stopping a car by step-
ping on the brake, working hard to increase one’s odds of being
promoted, or exercising in order to lose weight. Are people’s
estimates of their control accurate in these situations?

In this paper, we suggest they are not. We extend the literature
on personal control and co-variation assessment by exploring
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people’s perceptions of control across a full range of situations. We
consider both heavily chance-determined situations where actual
control is low (as in prior studies on the illusion of control and
co-variation assessment), and situations characterized by high lev-
els of actual control. Across three laboratory studies, we examine
the psychological factors that may alter the relationship between
actual control and perceived control. We propose a simple theoret-
ical framework that can be used to study people’s perceptions of
control by suggesting that people have an imperfect sense of
how much they control probabilistic events. Specifically, when
they have very little control, we expect them to overestimate it,
as demonstrated in prior work. But when they have high levels
of control, we expect them to under-estimate it, consistent with
a case of imperfect calibration. Indeed, if people systematically
overestimate their control when they have objectively little be-
cause they are unsure about how much control they have, then it
is to be expected that they will systematically under-estimate their
control when they actually have a great deal of control.

The psychology of personal control

The topic of perceived personal control is relevant in many dif-
ferent areas of both psychology and behavioral decision research
(e.g., Jenkins & Ward, 1965; Langer, 1975; Seligman, 1975). This
work has defined perceived personal control as the belief that
one possesses the ability to act and achieve desired outcomes
(Thompson, 1981), or one’s estimate that a given behavior will lead
to certain outcomes (Bandura, 1977). Over the last several decades,
studies investigating the psychology of personal control have
found that people often regard themselves as causal agents in their
attempts to attain randomly determined outcomes (Fiske & Taylor,
1984; Taylor & Brown, 1988; Weinstein, 1980), suggesting an illu-
sion of control (Langer, 1975).

One stream of research contributing to our understanding of
illusory control is Seligman’s (1975) work on the learned helpless-
ness theory of depression. According to this theory, depressed peo-
ple believe they are ineffective and powerless to control what
happens to them. It follows that depressed individuals should
under-estimate their control (Abramson & Alloy, 1980; Alloy &
Seligman, 1979). Alloy and Abramson (1979) evaluated this
prediction in their first experiment. Their findings suggested,
surprisingly, that depressed participants were more accurate in
their estimates of control, whereas nondepressed participants
overestimated their control.

However, subsequent research suggested that depressed
individuals simply report believing that they lack control, whereas
nondepressed individuals report being in control (Dykman,
Abramson, Alloy, & Hartlage, 1989). As noted by Dykman et al.
(1989), depressives perceive themselves to have less control than
do nondepressives; as a result, depressives may appear accurate
on uncontrollable tasks and inaccurate on controllable tasks.' The
opposite is true for nondepressives. These findings suggest that
accuracy or inaccuracy of perceptions of personal control is an acci-
dent of the match between an individual difference (i.e., depression)
and task characteristics (i.e., actual difficulty or controllability). The
factors that influence perceptions can move independently of the
factors that influence objective performance, and accuracy depends
on both.

Miscalibration in judgment

Are people’s perceptions of ability or performance accurate?
Several studies have found that perceptions of ability and perfor-

1 We use the term uncontrollable tasks to refer to pure chance or non-contingency
tasks, where outcomes are objectively unrelated to the actions of the decision maker.

mance are poorly correlated with actual performance and there-
fore are regressive with respect to actual performance (e.g., Burson,
Larrick, & Klayman, 2006; Moore & Healy, 2008). Research on over-
confidence has suggested that there are several sources of unsys-
tematic error in subjective confidence that influence decision
makers’ judgments, ranging from misleading prior experiences
(Juslin, 1994; Soll, 1996) to relying on information associated with
deceptive feelings of confidence (Erev, Wallsten, & Budescu, 1994;
Heath & Tversky, 1991; Simmons & Nelson, 2006).

Related research has found regressive effects in comparative
judgments (Moore & Small, 2007), as well as in judgments of accu-
racy (Dawes & Mulford, 1996). When people compare themselves
with others, their imperfect knowledge of others inserts an addi-
tional source of error (Krueger, 2000; Krueger, Acevedo, & Robbins,
2005; Krueger & Clement, 1997; McFarland & Miller, 1990). Conse-
quently, the worst performers overestimate their percentile ranks,
whereas the highest performers under-estimate theirs (Krueger &
Mueller, 2002; Kruger & Dunning, 1999). Building on this research,
Larrick, Burson, and Soll (2007) argued that some factors influence
perceptions of ability and performance without influencing actual
performance. For instance, certain manipulations of task difficulty
may move perceptions more than actual performance.

Theoretical model and research hypotheses

As this body of work demonstrates, the result of errors in judg-
ments of perceived and actual performance is that people overes-
timate low performances and under-estimate high performances.
We argue that the same type of miscalibration occurs in judgments
of personal control because factors that influence actual control
and factors that influence perceived control can move separately.
Consequently, we expect people to systematically overestimate
their control when they have objectively little or no control and
to systematically under-estimate it when they have objectively
high control.

Fig. 1 illustrates the hypothetical pattern of results. As the figure
shows, we expect people to have imperfect knowledge of their own
control and to make regressive estimates. We also expect the linear
and regressive relationship between perceived and actual control
to break down as one approaches 100% actual control. Unlike the
0% control condition, in which random influences can create
uncertainty about how much control one has, no such ambiguity
is possible when one has perfect control, creating a structural
asymmetry between conditions of no control and complete con-
trol. This non-linearity qualifies the proposed regression account.
We should note that a similar non-linearity is expected in cases
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Fig. 1. Estimates of perceived control as a function of actual control (hypothetical
data).
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in which actual control is zero and decision makers have no way to
influence the outcome (e.g., a button is not present in a task where
pressing a button produces a desired outcome). That is, we expect
people to be smart enough to realize that if there is no button pres-
ent at the crosswalk, they could not have had any control over the
walk signal (Matute, 1996; Shanks & Dickinson, 1987; Wasserman,
1990).

We find support for our main hypothesis across three labora-
tory studies that employ common illusion-of-control paradigms.
The current research focuses on two cells that have not been com-
pared directly by most prior research on illusory control: Nonde-
pressives on both uncontrollable and controllable tasks. Across
the three studies, our results question the conclusion that nonde-
pressives systematically overestimate their control—a conclusion
that, to date, remains widely accepted in social psychology, organi-
zational behavior, and behavioral decision research.

Paradigms used in research on personal control

Since the publication of Langer’s (1975) classic research, numer-
ous studies have examined moderators of subjective control. Most
of this research has used pure chance or non-contingency tasks,
where participants’ actions are unrelated to task outcomes. These
studies have relied primarily on two paradigms. The first manipu-
lates one factor that the authors predict will influence perceptions
of control (e.g., choice or familiarity) in a gambling game (e.g., dice
throw). In these studies, participants are asked to bet money on the
chance outcome or rate their confidence in a successful outcome.
That is, they are asked to judge their control indirectly while they
are attempting to execute control (e.g., roll a die). Thus, this para-
digm involves no feedback for participants, one-shot tasks, and
uses participants’ predictions about the outcome of the task to
measure control.

In the second type of paradigm, participants engage in a task
over multiple rounds where they are rewarded for achieving a par-
ticular outcome (e.g., the onset of a light). Although participants
are told that an action (e.g., pressing a button) controls the desired
outcome, in actuality, there is no relationship between partici-
pants’ actions and the outcome. Studies using this second para-
digm measure control by asking participants to estimate their
degree of control over the task outcome. This paradigm involves
feedback for participants in each round (by pressing the button,
they receive feedback on whether it produces an outcome or not)
and a measure of control that is based on past behavior.

These two paradigms capture two quite different situations. In
our studies, we use paradigms that are similar to the second one,
but we introduce the measures of control used in each paradigm.
Thus, in our studies we examine perceptions of control by giving
participants feedback on their actions (e.g., pressing a button), by
using tasks including multiple rounds, and by measuring control
with questions about predictions of control and past behavior.
Importantly, we study people’s perceptions of control across a full
range of situations, from situations where actual control is zero or
low to situations where actual control is high or complete. In this
way, our studies introduce an experimental condition that is miss-
ing from most research on the illusion of control and co-variation
assessment: an objectively high-control condition.

Study 1: poor calibration in predicting one’s control

Our first study examined how individuals’ subjective sense of
control is affected by their actual degree of control. Our main goal
in this study was a critical test of the claim that people overesti-
mate their control. Our study contributes to research on this topic
by including a high-control condition.

Method

Participants

Participants were 80 undergraduates at a northeastern univer-
sity in the United States (Mgg =21, SD =2.03; 31% female) who
participated in exchange for course credit in their introductory
business courses.

Design and procedure

The study was described to participants as an experiment on
attention and visual perception. Participants performed a vigilance
task on computers. Specifically, their task was to examine a series
of computer screens filled with random sequences of letters and to
find instances of two same consecutive letters (e.g., “e e” in the se-
quence “r t e e f ¢”) and click on them. Ten different screens were
displayed, each for 90 s. Each of these ten rounds was divided into
18 5-s intervals. Each 5-s interval began with black letters pre-
sented on a white background. We then introduced an annoyance
that made it more difficult for participants to complete the task:
The background went black and the letters changed from white
to violet, making them more difficult to read. This change occurred
at a randomly determined point during the first 3 s of the 5-s inter-
val. In addition, there was a button on the screen that read “STAY
WHITE.” If the button worked when participants pressed it, then
the screen would remain white with black letters for the remainder
of the 5-s interval. Participants could press the “STAY WHITE” but-
ton only once within each 5-s interval. Participants learned all of
this information in the experimental instructions (reported in
Appendix A). Note that in this task, finding correct instances of
two same consecutive letters did not have any impact on whether
the background changed color, but pressing the “STAY WHITE”
button did.

In fact, pressing the “STAY WHITE” button kept the screen white
with a certain probability p, where p varied across conditions. We
manipulated participants’ actual level of control by varying the va-
lue of p. There were four conditions in the experiment: high control
(p = 85%), medium control (p = 50%), low control (p = 15%), and no
control (p=0%). We predicted that people would overestimate
their control only in the low- and no-control conditions.

After completing the task, participants were asked the following
questions, which were designed to assess their perceived control:
(1) “How much control do you think you had when trying to stop
the page-color switching?” (1 = no control at all; 7 = complete con-
trol); (2) “How often do you think pressing the ‘STAY WHITE’ but-
ton produced the desired outcome (keep the page white with black
text)? Please indicate what percentage of the time pressing the
button worked.” (0 = never; 100 = always).

Results

Task performance

We first examine the number of correct pairs participants were
able to identify and the total number of times they clicked on the
page to identify instances of two same consecutive letters. There
were no significant differences in total number of instances partic-
ipants correctly identified across conditions, F(3,76)<1, p=.50,
n*=0.03. Similarly, there were no significant differences across
conditions in “false alarms,” or incorrectly identified instances of
two same consecutive letters, F(3,76)< 1, p = .42, n? = 0.04.

Perceived control

As predicted, people overestimated their control in the low-
control condition (24% versus the real probability equal to 15%),
t(19)=6.04, p <.001, and underestimated it in the high-control
condition (39% versus the real probability equal to 85%),
t(19) = —7.77, p < .001. These results are consistent with our main
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hypothesis and suggest that people systematically overestimate
their control when it is objectively low and systematically under-
estimate it when it is objectively high. These results are summa-
rized in Table 1 and depicted graphically in Fig. 2.

The study included a second measure of perceived control,
which consisted of a self-reported rating. As Table 1 shows, partic-
ipants reported having more control in the high-control condition
than in both the low-control condition, t(38) = 2.97, p =.005, and in
the no-control condition, t(38) = 3.56, p =.001. These results sug-
gest that participants realized there were differences in control
across conditions, as reflected in their judgments of perceived con-
trol. Nonetheless, their estimates were regressive.

Discussion

The results of Study 1 support the hypothesis that people sys-
tematically overestimate their control when they have low control
and under-estimate it when they have high control. These findings
are inconsistent with the claim that people generally overestimate
how much control they have (Taylor & Brown, 1988). However, we
should note that our findings are not at odds with the empirical re-
sults from research on illusion of control, which has documented
many important influences on people’s subjective sense of control.
Indeed, illusion-of-control studies rarely ask people directly to
estimate their level of control (e.g., Langer, 1975; Langer & Roth,
1975). Instead, they include other measures, such as betting
choices or predictions of future success, but do not directly elicit
beliefs about individuals’ perceived control using measures whose
accuracy can be objectively assessed (Abramson & Alloy, 1980).

In Study 1, participants’ estimates of button effectiveness when
the button worked (i.e., in the high-control condition) were quite
low. We believe this was due to the properties of the task em-
ployed in the study. By asking participants to focus on the goal
of finding two same consecutive letters, they may have not pressed
the “STAY WHITE” button as frequently as we expected, and thus
they may not have exploited the opportunity to learn about how
often the button worked in producing the desired outcome. Indeed,
on average, the “STAY WHITE” button was pressed 78 times
(SD = 60.30) across conditions out of a possible 180 times. In addi-
tion, the annoyance we used may not have been successful in mak-
ing it more difficult for participants to complete the task. We
address these potential limitations in Study 2.

Study 2: examining situations of complete control

The goal of our second study was twofold. First, we wanted to
replicate the same findings of Study 1 using a modified task that
addresses the limitations noted above. Second, we extended the
number of conditions considered when manipulating actual con-
trol and included a condition in which actual control was 100%.

Method

Participants
Two-hundred twenty undergraduates at a large southeastern
university in the United States (Mg =21, SD = 2.18; 51% female)

Table 1
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Fig. 2. Participants’ estimates of perceived control as a function of actual control,
Study 1. Error bars show standard errors.

participated in exchange for $7. Participants also had the opportu-
nity to earn an additional $5 depending on their performance on
the task.

Design and procedure

Our second study employed the same task and procedure of
Study 1, with four differences. First, we lowered the brightness of
each computer monitor in the lab room to make the annoyance
used in the task more effective. Second, we introduced an incentive
for participants, promising an additional $5 to those who correctly
found more than 90% of the two consecutive same letter instances.
Third, after participants read the initial instructions to the task and
before they engaged in it, we asked them to guess the percentage
of the time pressing the button would keep the screen white
(0 = never; 100 = always). Finally, we considered a larger number
of conditions for our manipulation of actual control. Specifically,
we included seven levels of actual control: complete (100%), high
(90%), medium-high (75%), medium (50%), medium-low (25%),
low (10%), and no control (0%).

Results

Task performance

As in Study 1, we did not find significant differences in the total
number of instances participants correctly identified across condi-
tions, nor in the total number of instances participants identified
incorrectly (both Fs < 1).

Initial predictions

We first examined the initial predictions participants made
regarding the percentage of the time pressing the “STAY WHITE”
button would keep the screen white. Such predictions did not dif-
fer across conditions (F < 1). As shown in Table 2, on average par-
ticipants predicted the button would work almost 45% of the time.

Estimates of control
The mean values for our measures of perceived control are re-
ported in Table 2 and depicted graphically in Fig. 3. Replicating

Responses to post-task questionnaire, by condition, Study 1. Standard deviations appear in parentheses. Figures in the same column with different subscripts are significantly

different from one another.

Condition Actual button efficacy (%) Perceived button efficacy: how often do Perceived control: how much control
you think the button worked? (0-100) do you think you had? (1-7)

High control 85 39.00%, (21.95) 2.75, (1.55)

Medium control 50 36.11%, (20.32) 2.60, (1.00)

Low control 15 24.05%, (17.70) 1.65;, (0.59)

No control 0 25.01%, (18.19) 1.455 (0.51)
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Responses to post-task questionnaire, by condition, Study 2. Standard deviations appear in parentheses. Figures in the same column with different subscripts are significantly

different from one another.

Actual button
efficacy (%)

Condition Predicted button efficacy: How often do

you think the button will work? (0-100)

Perceived control: how much control
do you think you had? (1-7)

Perceived button efficacy: how often do
you think the button worked? (0-100)

Complete control 100 41.52% (15.60)
High control 20 46.61% (20.44)
Medium-high control 75 44.38% (21.93)
Medium control 50 45.06% (21.83)
Medium-low control 25 48.62% (21.26)
Low control 10 41.68% (21.38)
No control 0 44.94% (23.73)

99.94%, (0.36) 6.81, (0.40)
72.52%, (8.93) 5.26, (1.03)
56.22%, (11.98) 4.00, (1.19)
42.34%, (15.68) 2.88, (1.10)
33.91%, (23.06) 2.16 (1.30)
25.55%, (17.19) 1.71, (1.37)
21.61%, (11.25) 1.29; (0.46)
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Fig. 3. Participants’ estimates of perceived control as a function of actual control,
Study 2. Error bars show standard errors.

the results of Study 1, people overestimated their control in the no-
control condition (22% versus the real probability equal to 0%, 95%
confidence interval of the difference = [17.49, 25.74]), in the low-
control condition (26% versus the real probability equal to 10%,
t[30] =5.04, p <.001), and in the medium-low condition (34% ver-
sus the real probability equal to 25%, t[31]=2.19, p <.04). At the
same time, they underestimated their control in the high-control
condition (73% versus the real probability equal to 90%,
t[30] = -10.91, p<.001) and in the medium-high-control condi-
tion (56% versus the real probability equal to 75%, t[31] = —8.87,
p <.001). Interestingly, in the medium-control condition, partici-
pants still underestimated their level of control (42% versus the
real probability equal to 50%, t[31] = —2.76, p=.01). In the com-
plete-control condition, all participants except for one indicated
that the button worked 100% of the time. This result is consistent
with our proposed model for people’s perceptions of control (see
Fig. 1).

Study 2 also included the second measure of perceived control
used in Study 1. As Table 2 shows, the results for the self-reported
measure of perceived control are consistent with participants’ esti-
mates of button efficacy. Participants’ ratings of perceived control
suggest that they realized there were differences in control across
conditions. Nonetheless, their estimates were regressive.

Discussion

The results of Study 2 provide further support for our main
hypothesis. We find two opposite errors that occur at the floor
and the ceiling of actual control: people overestimate their control
when they have low control and under-estimate it when they have
high control. Consistent with our proposed model, the linear and
regressive relationship between perceived and actual control broke

down as the level of actual control approached 100%. At a 90% level
of actual control, we still observed underestimation of perceived
control, but when actual control was complete (100% actual control
condition), participants’ estimates of control were accurate.

When describing our proposed model, we suggested that an-
other condition under which the model would break down is the
one in which actual control is zero and there is no opportunity
for participants to influence the desired outcome. We conducted
a study on a non-overlapping group of participants from the same
population as in Study 1 (N=32) and presented them with the
same task used in Study 2. However, this time there was no “STAY
WHITE” button they could press. As one would expect, when asked
to estimate their control over the action producing the desired out-
come (page color-switching), all participants indicated they had no
control.

Study 3: motivation and illusion of control

As we have noted, almost all the past research on illusory con-
trol has employed tasks in which participants had little or no ac-
tual control. Yet one of the more important studies in the
literature on perceived control actually did include a high-control
condition: Alloy and Abramson’s (1979) first experiment. The
authors used a paradigm in which participants were presented
with a series of events—e.g., a green light that either came on or
not over a series of rounds—and were asked to estimate how much
they could control the appearance of the light by pressing a button.
Participants had to decide whether or not to press the button and
then observed whether the light came on. In the high-control con-
dition, the light came on with 75% probability when a participant
pushed the button and never came on when the participant did
not push it. Alloy and Abramson’s (1979) first experiment also in-
cluded a no-control condition and a moderate-control condition in
which the light appeared with 0% or 25% probability, respectively,
when a participant pushed the button.

Measuring perceived control

Alloy and Abramson asked their participants to estimate how
much control they had in the experiment; however, the research-
ers’ measure has problems that limit its value as a measure of the
accuracy of participants’ perceived control.? Specifically, it lacks a
clear normative benchmark, thus rendering it mute on the issue of
bias. Alloy and Abramson (1979) gave their participants a button
to press and varied two contingencies: (1) the percentage of the time
the light came on after the button had been pressed, and (2) the per-
centage of the time the light came on without the button having
been pressed. They then asked their participants to estimate (in per-
centage terms) how much control the button gave them over the

2 Thanks in part to the influence of Alloy and Abramson’s work, others have
followed their example (Thompson et al., 2007).
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illumination of the light. Alloy and Abramson asserted that the cor-
rect answer to this question was the absolute difference between (2)
and (1). So, for example, if the light comes on 60% of the time when
you press the button and 40% of the time when you do not, then Al-
loy and Abramson’s difference formula says you have 20% control
(60% minus 40%). However, this formula is normatively question-
able, and there is no evidence that the study’s participants agreed
that it represented the right way to quantify control. Researchers
have rightly criticized such difference scores for their numerous
methodological problems, which can contribute to errors in the
interpretation of research findings (e.g., Edwards, 1993, 1994; Johns,
1981; Nunnally, 1962).2

Our third study employed Alloy and Abramson’s (1979) popular
“button-light” paradigm. However, we used a less controversial
measure of perceived control. In Study 3, we asked participants
to estimate both the probability the light would come on when
they pressed the button and when they did not press the button.
One benefit of this approach is that it allows us to “unconfound”
the extremes of control with the extremes of the response scale.
For example, if both pressing and not pressing the button produce
the desired outcome (in our study, the appearance of a blue circle
on a computer screen) with 50% probability, then pushing the but-
ton exerts no control over the outcome. However, it is still possible
to under-estimate the efficacy of button-pushing by reporting that
the button comes on less than 50% of the time following a button-
push. For Alloy and Abramson’s difference measure, by contrast,
this situation represents zero control, and the only possible error
participants could make would be to overestimate control. Thus,
our third study includes measures related to estimates of contin-
gency between one’s responses and outcomes as well as estimates
of perceived control.

In addition to employing better measures of perceived control
than those used in prior research, our study also allows us to assess
a recent theoretical account of the illusion of control. We describe
this theory next.

The control heuristic

Langer’s (1975) original explanation for the illusion of control
was based on people’s confusion of skill and chance situations. In
their 1998 review of the literature on illusion of control, Thomp-
son, Armstrong, and Thomas criticized this explanation for being
more descriptive than explanatory. In addition, they suggested that
the factors that increase or reduce illusions of control are broader
than those factors that promote confusion between skill and
chance situations.

Other explanations for the illusion of control have focused on
motivation and self-efficacy beliefs (e.g., Alloy & Abramson,
1979; Bandura, 1977; Crocker, 1981; Langer, 1975). Building on
these approaches, Thompson et al. (1998) suggested a new expla-
nation for the illusion of control. The authors argued that people
use a control heuristic when estimating their control over obtain-
ing a certain outcome; namely, people estimate perceived control
based on their judgments of connection (between their action and
the outcome) and intention (of obtaining the desired outcome).
Thus, according to this heuristic, perceived control is high when
people can see a connection between their actions and an outcome
and when they act with the intention of obtaining the outcome

3 As noted by Thompson et al., 2007 (p. 76), Alloy and Abramson’s (1979) first
experiment also had a significant flaw: “Reinforcement—the number of times in
which the light came on—was confounded with the degree of control the participants
had. Participants received fewer green lights as the extent of control they had over the
task increased, so reinforcement and control were negatively correlated and,
therefore, confounded in the study. Because reinforcement has a strong effect on
control judgments, it is possible that the low rate of reinforcement when actual
control was high depressed control judgments in the actual control conditions.”

(Thompson et al., 1998, 2007). The following example nicely de-
picts how this heuristic works (see Thompson et al., 2004. p. 316).

If Peter is highly motivated to believe he can control his health,
he might take an herbal supplement, echinacea, with the goal of
avoiding colds and the flu. Every time taking the supplement is fol-
lowed by a period of good health, the connection between his
behavior and the outcome is established. The outcome is also
one he intended by taking the supplement, so Peter is likely to
judge that he has control, regardless whether taking echinacea
was responsible for his good health.

In an experiment that manipulated desire for the outcome,
Thompson et al. (2004) used the control heuristic to explain differ-
ences in the degree to which people overestimate their control.
This study was well designed, and its results are both useful and
important. However, it is of limited value for helping us test our
theory because it provided participants with zero control in all
conditions. Thus, the study leaves unanswered the question of
how well the control heuristic explains people’s perceptions of
control when actual control is greater than zero. In our third study,
we used a manipulation of motivation similar to that used by
Thompson et al. (2004, 2007). We tested whether their results gen-
eralize to a circumstance in which people actually have some con-
trol, and we used more interpretable measures of control than the
problematic difference measure used by Alloy and Abramson
(1979) or by Thompson et al. (2007).

Method

Participants

One hundred and two college students at a large southeastern
university in the United States (Mg = 21, SD = 1.83; 53% female)
participated in the study for pay. On average, participants received
$10 for their participation in the study (including a $3 show-up
fee).

Design and procedure

The experiment employed a 2 (actual control: high control vs.
low control) x 2 (motivation: pay vs. no-pay) between-subjects
design. Upon arriving at the laboratory, participants were seated
at computers and were randomly assigned to one of the four exper-
imental conditions.

Participants were presented with one of two contingency prob-
lems, which differed in their degree of contingency or control. The
procedure and instructions for each of the two contingency-prob-
lem groups were identical. Participants could make one of two pos-
sible responses (using a computer mouse to press or not press a
button shown on the screen) and receive one of two possible out-
comes (the appearance of a blue circle or no blue circle). As in Alloy
and Abramson’s (1979) study, all participants were told that in this
problem-solving experiment, their task was to learn what degree
of control they had over whether or not a blue circle appeared
on the screen and that they had the option of pressing or not press-
ing the button in each trial. In addition, participants in the pay con-
dition were told that they would receive $0.20 every time the blue
circle appeared on the screen during the 40 trials, for a maximum
possible payment of $8.

More specifically, for each round, after the word “START” ap-
peared on the screen, participants had the option of pressing a but-
ton. If they wanted to press the button on a given round, they had
to press it within 2 s after the word “START” appeared. In the last
second of each 3-s trial, after participants had pressed the button
(or not), a blue circle sometimes appeared on the screen. Its
appearance depended on their response and on the contingency
problem to which they had been assigned. The interval between
trials lasted half a second.
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Before the experiment started, participants learned that there
were four possibilities for any given round: “(1) you press and
the blue circle does appear; (2) you press and the blue circle does
not appear; (3) you do not press and the blue circle does appear;
(4) you do not press and the blue circle does not appear.” Partici-
pants also read, “You will play 40 rounds. After the 40 rounds,
you will be asked to indicate how much control you think you
had over the appearance of the blue circle. It may turn out that
you will have no control, that is, your responses will not affect
the appearing of the blue circle, or it may turn out that you will
have some degree of control, either complete or intermediate, that
is, one response produces the appearing of the blue circle more of-
ten than does the other.”

After completing 40 trials, participants answered a series of
questions that appeared in a different randomly determined order
for each participant. Specifically, we asked participants to (1) “rate
the degree of control your actions (pressing and not pressing the
button) exerted over the outcome (appearance of the blue circle)”
using a percentage between 0% and 100%. This question replicates
the way that Alloy and Abramson (1979) and Thompson et al.
(2007) elicited perceptions of control. In addition, we asked partic-
ipants: (2) “Please estimate the percentage of rounds on which the
blue circle appeared regardless of which response you made,” (3)
“Please estimate the percentage of rounds on which the blue circle
appeared when you pressed,” and (4) “Please estimate the percent-
age of rounds on which the blue circle appeared when you did not
press.”

We manipulated control by varying the rate at which the two
possible actions (pushing or not pushing the button) produced a
blue circle on the screen. In the high-control condition, one action
produced the blue circle 90% of the time, whereas the other one
produced the blue circle 10% of the time. In this condition, actual
control was 80%, according to Alloy and Abramson’s (1979) differ-
ence measure. In the low-control condition, one action produced
the blue circle 60% of the time, whereas the other action produced
the blue circle 40% of the time. In this condition, actual control
equaled 20%, according to Alloy and Abramson. We counterbal-
anced whether pressing or not pressing the button was more likely
to produce the blue circle in order to rule out the possibility that
attributions of control would be biased by a natural tendency to
associate action (pushing the button) with producing a
consequence.

Results

Button-pressing

On average, people pressed the button in 23 of the 40 rounds.
Our manipulations affected button-pressing, as revealed by a 2
(control) x 2 (action: press vs. no-press) x 2 (motivation) ANOVA.
Participants pressed the button more often when pressing im-
proved their chances of getting the blue circle (M=27.96,
SD=9.78) than when it did not (M=17.50, SD=11.23),
F(1,94)=30.52, p<.001, #? =0.25. The motivation x action inter-
action emerged as highly significant, F(1,94)=15.40, p <.001,
n?=0.14, since payment led the action manipulation to have a
strong effect. This is because when participants knew they would
be paid for getting a blue circle, they pressed the button a great
deal when pressing improved their chances of getting the blue cir-
cle (M =30.62, SD = 8.38), and when not pressing improved their
chances of getting a blue circle, they pressed much less
(M=12.67, SD=10.53), t(51)=6.85, p<.001. When they were
not being paid for getting a blue circle, the action manipulation
did not have a significant effect on participants’ overall rate of but-
ton-pushing (M=25.08, SD=10.53 vs. M=22.72, SD=29..65),
t(47) <1, p = .42. Finally, the control x action interaction was also
significant, F(1,94) = 15.25, p <.001, ? = 0.14. When participants

had high control, they pressed the button more often when press-
ing improved their chances of getting the blue circle (M =29.81,
SD=851) than when it did not (M=11.69, SD=9.61),
t(50) = 7.20, p <.001. But when participants had low control, they
did not differ in their button-pushing behavior (M =25.96,
SD=10.82 vs. M=23.31,SD=9.73), t(48)< 1, p = .37.

Perceptions of control

The first question on the post-task questionnaire asked partici-
pants to rate their level of control over the outcome. We submitted
their answers to a 2 (control) x 2 (action: press vs. no-press) x 2
(motivation) ANOVA. The results revealed a main effect for control:
Those in the high-control condition estimated they had 64% control
(SD = 26.75), whereas those in the low-control condition estimated
they had 30% control (SD=17.42), F(1,94)=55.21, p<.001,
#%?=0.37. The main effect for motivation was also significant,
F(1,94)=5.64, p=.02, n*>=0.06: participants with a monetary
incentive estimated their level of control as higher (M=53.57,
SD =23.54) than did those in the no-pay condition (M =40.41,
SD =30.97). This result is consistent with the “control heuristic”
theory of Thompson and her colleagues, which suggests that the
motivation to exert control leads to increases in perceived control.
We found no other significant effect in this analysis.*

Estimates of contingency

Our concerns regarding the correct interpretation of this first
vague question led us to include more specific questions. We asked
our participants to estimate (a) the percentage of the time the blue
circle appeared on the screen after they pressed the button and (b)
the percentage of time the blue circle appeared when they did not
push the button. Based on these two questions, we created a mea-
sure for perceived success of the efficacious action (either pressing
or not pressing the button). This measure was equal to partici-
pants’ answer to either question (a) or (b), depending on whether
they were in the condition in which pressing (or not pressing) the
button was more likely to produce the blue circle. This measure al-
lows us to determine whether participants over- or underesti-
mated control. Participants’ responses do not appear to show
overestimates of control. In the high-control condition, efficacious
action produced the blue circle with 90% probability, and partici-
pants estimated that it worked 60% of the time (SD=33.68). A
one-sample t-test shows that this figure is significantly below
the actual value of 90%, t(51) = —6.37, p <.001.

In the low-control condition, the efficacious action was fol-
lowed by the blue circle 60% of the time, but participants estimated
that the action worked only 41% of the time (SD = 18.17). This is a
significant under-estimate, t(50)=—7.30, p <.001. Our paradigm
made it possible even for those in the low-control condition to un-
der-estimate their level of control, and they did.

A 2 (control) x 2 (motivation) ANOVA revealed that the per-
ceived success rate of the efficacious action was influenced by
our manipulation of control (F[1,98]=11.49, p=.001, #*>=0.11)
and by motivation (F[1,98]=4.00, p<.05, n*>=0.04) in the ex-
pected direction. The control x motivation interaction was insig-
nificant. These results are summarized in Table 3. The presence
of an effect for motivation is consistent with the “control heuristic”
posited by Thompson and her colleagues (1998, 2004, 2007).

4 While we have previously discussed the limitations of the commonly used
measure of perceived control, we report the following additional analyses for the
reader interested in the results we obtained using the measure in our third study. In
the high-control condition, participants significantly underestimated their level of
control (64% versus the “real” probability equal to 80%, t[51]=-4.33, p <.001). And in
the low-control condition, participants significantly overestimated their level of
control (30% versus the “real” probability equal to 20%, t[49] = 4.02, p < .001).
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Table 3

Participants’ perceived estimated success of the efficacious action by condition, Study
3. Standard deviations appear in parentheses. Figures in the same column with
different subscripts are significantly different from one another.

Level of control Motivation Actual success Estimated
rate (%) success rate
High control Pay 90 64.83%, (29.83)
No pay 90 54.43%, (37.87)
Low control Pay 60 47.00%, (16.68)
No pay 60 35.96% (18.17)

Additional analyses

We conducted further analyses to test the influence of pressing
the button on perceptions of control as measured by participants’
perceived success of the efficacious action. We hypothesized that
such button pressing would moderate the relationship between ac-
tual control and perceived control, such that actual control would
be associated with perceived control only when participants had
engaged in enough trials to gather information about the outcomes
of their actions. We tested this hypothesis using the moderated
regression procedures recommended by Aiken and West (1991).
We standardized the button-pressing behavior variable and then
multiplied it by the actual control variable to create an interaction
term. In our regression analyses, we controlled for the motivation
manipulation and its interactions with actual control. The results
of our regression analyses are displayed in Table 4. We found a sig-
nificant interaction between actual control and button pressing. To
interpret the form of this interaction, we plotted the simple slopes
for the relationship between actual control and perceived control
at one standard deviation above and below the mean of button
pressing (see Fig. 4). When participants pressed the button rarely,
actual control was not associated with perceived control (= 0.16,
p =.20). When participants pressed frequently, the simple slopes
indicated that actual control was associated with perceived control
(B=0.61, p<.001). Thus, the number of times participants pressed
the button moderated the relationship between actual control and
perceived estimated success of the blue-circle-producing action.

Discussion

The results of our third study provide further support for our
main hypothesis: individuals have inaccurate perceptions of

Table 4

Hierarchical regression results on perceived estimated success of the
blue-circle producing action, Study 3. The table reports standardized
coefficients.

Model 1 Model 2
Controls
Age 0.10 0.08
Sex (male = 1, female = 0) 0.14 0.13
Independent variables
Control (1 = high, 0 = low) 036" 033"
Motivation (1 = pay, 0 = no pay) 0.26"" 0.23
Button pressing 042" 0.15
Two-way interactions
Control x motivation 0.05
Control x button pressing 0.33"
R? 0.34 0.38
Overall R? 0.58 0.62
F(5,96) 9.82°"" 821"

When we entered the interaction terms in a separate step between the
first and second model, variance explained increased by 4% from
R?=0.34 to R?=0.38, F(2,94)=3.11, p< 0.05.

" p<0.05.

™ p<0.01.
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Fig. 4. Simple slopes for participants’ perceived estimated success of the blue-
circle-producing action, Study 3.

control and their estimates of contingency are also miscalibrated.
Our third study also casts further doubt on the conclusion that peo-
ple generally overestimate how much control they have. Indeed,
we observe a general underestimation of control. Consistent with
the control heuristic theory proposed by Thompson and her
colleagues, our third study also finds support for the role of moti-
vation in inflating people’s estimates of personal control: Partici-
pants’ judgments of control were higher when they had an
incentive to be effective (i.e., participants were paid when the blue
circle appeared on the screen). However, even those paid for blue
circles underestimated their control in the high-control condition.
And the effect of motivation did not interact with the actual degree
of control, suggesting that these two influences on perceived con-
trol are most appropriately modeled with these two parameters as
main effects (see Krueger & Clement, 1997).

General discussion

The issue of whether people overestimate their control over
probabilistic events has obvious implications for a number of
important domains. For instance, people who overestimate their
control over others will make incorrect attributions regarding their
influence over others’ behavior (Morris, Sim, & Girotto, 1998).
Those who overestimate their personal control may make bad
decisions about where to direct their efforts (Ajzen, 1991; Vroom,
1964), whether or not to listen to others’ opinions (Gino & Moore,
2007; Tost, Gino, & Larrick, 2010), or about whether to enter a mar-
ket or start a new business (Moore & Cain, 2007; Moore, Oesch, &
Zietsma, 2007). Overestimates of control may make people too
slow to respond to feedback that suggests their efforts are mis-
placed (Pearce & Porter, 1986). On the other hand, the positive illu-
sions literature claims that an exaggerated sense of personal
control is conducive to mental health and persistence through life’s
many frustrations (Taylor & Brown, 1988).

Given the relevance of accuracy in estimation of personal con-
trol, it is probably no surprise that many scholars have studied
when and why people overestimate their control. This research
has found that people behave as if they think they can exert more
control over avoiding accidents when they are driving (Horswill &
McKenna, 1999), over games of chance (Langer, 1975, 1977), and
over the onset of a light in laboratory tasks (Alloy & Abramson,
1979) than objective circumstances warrant. Based on this and re-
lated evidence, scholars have concluded that people suffer from an
illusion of control. In the words of Russo and Shoemaker (1989, p.
173): “People often exaggerate the extent to which they control
events.” Thompson’s (2008) textbook tells us: “The illusion of con-
trol refers to the tendency for people to believe that they exert
more influence over situations than they actually do.” And Gilbert
(2006) writes, “Our desire for control is so powerful, and the
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feeling of being in control is so rewarding, that people often act as
though they can control the uncontrollable” (p. 22).

Do people systematically overestimate their control? We be-
lieve there is reason to doubt that they do. We found little evidence
of systematic overestimation of control in our three studies. In-
deed, the only circumstance in which our participants overesti-
mated their control was when they had very little control and
when our measure made it difficult or impossible for them to un-
der-estimate their control. We have presented a theoretical model
for understanding people’s perceptions of control. The model is
based on a very simple assumption: It is common for people to
make errors regarding how much control they have. Consequently,
when control is objectively low, people tend to overestimate it.
When control is objectively high, however, we expect people to un-
der-estimate it. By focusing on domains in which people have little
control, prior research has created the illusory impression that
overestimation of control is more frequent than it actually is. Here,
we have provided what we believe is a more comprehensive ac-
count of control perceptions by examining a full range of situations
where actual control vary from 0% to 100%.

It is also interesting to note that, contrary to prior research on
the illusion of control, the grand mean of the estimates participants
provided for perceived control was too low across our studies. This
mean-level effect is orthogonal to our regression account, but it is
important to point out, as it suggests that the general tendency of
people to overestimate control may not be universal.

Limitations

Our model has little to say about the many moderators of per-
ceived control that previous research has documented. For in-
stance, Gollwitzer has shown that people are more likely to
perceive control where there is none when they are in an imple-
mental rather than a deliberative mindset (Gollwitzer & Kinney,
1989; Heckhausen & Gollwitzer, 1987; Taylor & Gollwitzer,
1995).% Furthermore, it may be the case that depression and/or dys-
phoria are associated with reductions in perceived control (Alloy &
Abramson, 1979; Alloy, Abramson, & Viscusi, 1981). A number of
other factors also influence the tendency for people to feel they have
control, including the presence of competition or skill-related perfor-
mance (Thompson et al., 1998). We do not question that these fac-
tors are important, and we believe future research would benefit
from examining how they interact with actual level of control to
influence perceived control.

We do question, however, whether there is a general tendency
to overestimate one’s level of control. The results of previous stud-
ies in which participants have zero control provide weak evidence
on the question, since the designs of these experiments usually
make it impossible for people to under-estimate control. Any error
in participants’ estimates of control must result in overestimates.
In our third experiment, where our design makes it possible for
participants in the low-control condition to under-estimate their
degree of control, we do in fact find that they under-estimate their
control.

Our findings need to be qualified by a number of limitations
that suggest directions for future research. First, across our exper-
iments, we asked participants to estimate their level of control
over the link between past actions and outcomes. As we noted ear-
lier, the classic studies by Langer and colleagues on the illusion of
control employed paradigms in which participants estimated their

> An implemental mindset involves thinking about an object (e.g., vacation) in the
context of a plan (e.g., How will I plan my vacation?), while a deliberative mindset
involves thinking about the same object using a deliberative choice (e.g., Should I go
on a vacation or not?). The two types of mindset can influence how people handle
available information.

level of control over the link between future actions and outcomes.
Thus, if we restrict the use of the label “illusion of control” for cases
in which perceptions of control are measured by using this classic
paradigm, then we still cannot draw conclusions about people’s
tendency to over or under-estimate their control over future ac-
tions in the presence of uncertainty based on the results of our
studies. Future studies investigating individuals’ perceptions of
control over both future and past events characterized by different
levels of objective control may further advance our understanding
of people’s judgments of perceived control.

Second, in presenting our model, we did not provide details on
how exactly regressive judgments might arise in illusion of control
or co-variation assessment tasks. We believe that regressive judg-
ments result from the following simple model: Observed frequency
on an event (which may be close to the true frequency of the event)
plus error plus prior beliefs. In this model, the error term would
incorporate both psychological factors and random noise. Our
studies cannot clearly demonstrate whether this type of model
and errors are the ones people are using in estimating personal
control. Future research could explore this model directly with
the goal of identifying the weight each of the factors has in deter-
mining the degree of control people perceive they have over out-
comes that are completely or partly determined by chance.
Future research could also examine other mechanisms that may
lead people to make regressive estimates. One such factor is uncer-
tainty; people may be uncertain about how much control they
have over outcomes. These two mechanisms, error and uncer-
tainty, differ in an important way: while error leads to increased
variance in individuals’ estimates, uncertainty leads to reduced
variance.® Future research investigating these mechanisms directly
would deepen our understanding of how people make regressive
judgments when they estimate their level of control over outcomes.

Future work on people’s perceptions of control could also exam-
ine individuals’ estimate at a higher level of granularity. In our
studies, we compared participants’ estimates of success rates by
representing control to the objective level of control. In the future,
studies could compare participants’ estimates directly to their
observations over the rounds included in the task. In addition, as
we did in Study 3, future studies could employ various measures
of control that include both self-reports and estimates of contin-
gency and success. Finally, research could examine the types of
heuristics people use to form their estimates of control and the fac-
tors that led them to choose one heuristic over another. These var-
ious investigations would advance our understanding of the
psychology of perceived control.

Theoretical implications

The results of our three studies cast doubt on the claim that
people systematically overestimate their control. Our research
underscores the importance of examining the complete range of
actual control in the study of judgments of personal control. We
suggested that a complete picture takes into account both task
characteristics (e.g., the level of actual control) and different influ-
ences on perceptions (e.g., depression). Future research could
investigate the role of other factors, such as task familiarity or dis-
positional optimism, in estimation of personal control.

Our work contributes to decision-making research on overcon-
fidence and better-than-average effects. This body of work has
found that perceptions of ability and performance are driven pow-
erfully by characteristics of the task (e.g., its difficulty). Here, we
have demonstrated that similar errors in judgment occur when
people estimate their personal control over outcomes. Our results

% We thank an anonymous reviewer for making this suggestion.
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do not suggest that people are necessarily directionally biased (to
either overestimate or under-estimate control), but they are never-
theless inaccurate in their estimation of personal control. Further-
more, to the best of our knowledge, our research provides the first
attempt to clearly distinguish between perceptions of personal
control and general regression effects in individuals’ assessment
of co-variation, as actual control varies from low to high levels.
Finally, our work contributes to prior literature on personal con-
trol. Across disciplines, ranging from psychology and anthropology
to sociology and organizational behavior, various scholars have
examined the effects that personal control over one’s work envi-
ronment has on both the individual and the organization (e.g., Deci
& Ryan, 1985; Holzberg & Giovannini, 1981; Thomas, 1989). For in-
stance, this research has found that personal control facilitates
work involvement and workplace satisfaction (see Ashforth & Saks,
2000 for in-depth discussion). Our research suggests that percep-
tions of control are often inaccurate, with potentially relevant con-
sequences for people’s behavior in the workplace. Future research
could investigate how organizations and their managers can suc-
cessfully reduce inaccuracies in workers’ perceptions of control.

Practical implications

There are a great many important situations in life over which
people have very little control. Some of these situations have rele-
vant implications for both group and organizational processes and
outcomes. For instance, people might overestimate the control
they have in hiring excellent employees, the success of a new prod-
uct, or the chances their entrepreneurial venture will succeed. It
ought not be surprising that people are eager to find ways of influ-
encing these events and that some inevitably will adopt supersti-
tious beliefs that overestimate their control (Matute, 1994, 1995).
To a great extent, this is simply a product of the fact that it is
not possible to under-estimate control when one has none; any
mistake in estimating control can only lead to overestimation.
We are reluctant to accuse pedestrians in New York of suffering
from the illusion of control if they push the “walk” button, as it
is reasonable for them to believe that pushing the button could
speed their crossing.

There are a number of practical implications of the effects ob-
served in our studies. When people overestimate their degree of
control, they may engage in easy strategies to achieve a particular
outcome and avoid the more difficult actions that may be needed.
For instance, if a manager overestimates her control over the suc-
cess of a merger or the launch of a new product, she may spend too
little time questioning the project’s viability at the outset. Simi-
larly, if a prospective perceives that she has more control over
her negotiated salary than is warranted, she may use ineffective
strategies in the negotiation. Similar inefficiencies in the use of
time, strategies, and resources may also occur when people
under-estimate their control. In this case, people may not exert
the maximum effort required to successfully accomplish a task
(e.g., working extra hours) because they under-estimate their con-
trol over the outcome (e.g., obtaining a promotion). A better under-
standing of when judgments of personal control are likely to be
inaccurate may help to educate people about the ways in which
their estimates of personal control are miscalibrated.

Conclusion

Most studies of the illusion of control and co-variation
assessment have used contexts or tasks in which participants
had little or no control (e.g., Alloy & Abramson, 1979; Langer,
1975; Thompson et al., 2004). This research has found that people
tend to overestimate their control. In this paper, we suggest that by
focusing on situations marked by low control, prior research has

created the illusion that people systematically overestimate their
level of control. Consistent with this previous research, we find
that people overestimate their control when their actual control
is low or zero. However, when their actual control is high, we find
that they tend to under-estimate it. These results suggest a simpler
and more mundane explanation of how people judge their degree
of control over desired outcomes: they inaccurately estimate their
personal control.
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Appendix A
A.1. Instructions used in Study 1

A.1.1. Attention and visual perception

In this experiment, we are interested in understanding the im-
pact of distractions on visual perception. You will play 10 rounds of
the same game.

In each round, you will be presented with a screen full of letters
in random sequence.

Your goal in each round is to find all the instances of two same
consecutive letters (for example “g g” or “r r”). Click on the letters
with the mouse to get them to count. Each round will last for 90 s.

Every few seconds, the colors on your screen may change: from
black ink on white page it changes to violet ink on black page.

There is a button on the screen that says “STAY WHITE”. The
button will appear on the top left corner of your computer screen.

You can press this button only once in every 5-s interval.

Pressing the “STAY WHITE” button may help keep the screen
white. If it works, then the screen will stay white with blank ink
for the remainder of the 5-s interval.

To start the experiment, press the “CONTINUE” button below.

Good luck!
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