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HEC Montreal, 3000 chemin de la Côte-Sainte-Catherine, Montreal, Quebec H3T 2A7, Canada
Kellogg School of Management, Northwestern University, 2211 Campus Drive, Evanston, IL 60208, United States
c
Harvard Business School, Baker Library 447, Soldiers Field Road, Boston, MA 02163, United States
b

A R T I C L E I N F O

A B S T R A C T

Keywords:
Unethical behaviour
Cheating
Competition pools
Number of competitors
Social norms

In many spheres of life, from applying for a job to participating in an athletic contest to vying for a date, we face
competition. Does the size of the competition pool affect our propensity to behave unethically in our pursuit of
the prize? We propose that it does. Across four studies, we found that a larger (vs. smaller) number of com
petitors led participants to cheat more in a performance task to earn undeserved money. We also explored the
psychological mechanisms of competition pool size to explain why and how being in a larger competition pool
increases cheating. Our findings reveal a serial mediation pathway whereby having a larger number of com
petitors increases expectations of the absolute number of cheaters in the competition group, which heightens
perceptions that cheating is an acceptable social norm, which leads to more cheating. We also examined and
ruled out various alternative psychological mechanisms for this effect. We discuss the theoretical and practical
implications of our finding that being in a large group of competitors can increase people’s propensity to cheat
for personal gain.

1. Introduction
In many aspects of our professional and personal lives, we are put
into competitive situations—those where the presence of others affects
our own outcomes. From winning a prestigious award and getting into
an elite university, to securing an interview for a desired job and gaining
a coveted promotion, success often depends on the number of people
vying for the same reward. In competitive situations, the size of the
competition field can vary widely, from a small number of individuals
(e.g., making an offer on a house) to hundreds of individuals (e.g., col
lege admissions). Notably, the desire to succeed in competitive contexts
can sometimes drive people to cheat. News stories, such as the recent
college-admissions scandal involving wealthy parents who offered
bribes to get their offspring into prestigious universities (Greenspan,
2020), and magazine articles, such as a recent piece describing how
students feel pressure to cheat because they expect numerous peers to
cheat (Appiah, 2020), suggest that cheating is common in competition
pools and needs to be better understood. Given how frequently we
encounter competitors throughout life, the current research seeks to
understand whether having knowledge of the number of competitors
can affect our propensity to behave unethically.

It has been well established that various competitive factors, such as
the state of being in a competition (e.g., Hegarty & Sims, 1978; Pierce,
Kilduff, Galinsky, & Sivanathan, 2013), the individual attributes of
competitors (e.g., Vriend, Jordan, & Janssen, 2016), or the relational
attributes between competitors (e.g., Kilduff, Galinsky, Gallo, & Reade,
2016; Yip, Schweitzer, & Nurmohamed, 2018), can influence unethical
behavior. However, competition pool size is a simple yet important
contextual characteristic of competitions that, to date, has been
neglected in the behavioral ethics and management literatures (see
Swab & Johnson, 2019 for a review). This is surprising, given that the
number of competitors is often common knowledge and is an early
consideration of participants in competitive contexts (Garcia & Tor,
2009). Past research has examined the effect of the number of compet
itors on a variety of competitive tendencies and behaviors, such as
competitive motivations and performance (Garcia & Tor, 2009; Van
degrift & Duke, 2015; Vandegrift & Holaday, 2012), competition entry
choices (Boudreau, Lacetera, & Lakhani, 2011), productivity (Certo,
Sirmon, & Brymer, 2010), effort (Orrison, Schotter, & Weigelt, 2004),
and sabotage levels (Harbring & Irlenbusch, 2008). However, much of
this research has focused on competitive behaviors in contexts that lack
opportunities for dishonesty; as a result, the relationship between the
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number of competitors and individual dishonesty has yet to be directly
examined in the competition literature.
In this paper, we explore the relationship between the number of
competitors and cheating behavior, and investigate the psychological
mechanisms explaining this effect. Across four studies, we demonstrate
that individuals belonging to larger competition pools are more likely
than those in smaller pools to cheat to gain a monetary bonus in a
competitive performance task. We propose that this is in part due to
people’s expectations of a higher absolute number of cheaters in their
group (which may act as a proxy for how prevalent they perceive
cheating to be), which in turn strengthens people’s perceptions of
cheating as socially acceptable behavior. We also test and rule out a
number of alternative psychological mechanisms for this effect.
In examining the effects of competition pool size on individual un
ethical behavior, we seek to advance literature in several ways. First, we
make a contribution to the behavioral ethics and competition literatures
by investigating an important but as yet unexamined link; we show that
the number of competitors may influence not only competitive motives
(e.g., Boudreau, Lakhani, & Menietti, 2016; Boudreau et al., 2011;
Garcia & Tor, 2009; Vandegrift & Duke, 2015; Vandegrift & Holaday,
2012), but also dishonest behavior. Second, we offer insights into the
psychological processes explaining why and how competition pool size
affects unethical behavior. Third, we extend prior work on competition
group size, which has largely focused on behaviors in contexts where
cheating was not possible—or, at least, where cheating was not an
accessible course of action for all participants (e.g., Garcia & Tor, 2009).
Thus, our research demonstrates that in contexts where there is an op
portunity (compared with no opportunity) to cheat, the psychology of
the situation is distinct. Lastly, our work provides further support for the
role of social contexts in predicting ethical behavior (Gino, Ayal, &
Ariely, 2009; Kouchaki, Gino, & Feldman, 2019; Kouchaki & Kray,
2018; Moore & Gino, 2013).

extent that cheating is happening. In other words, expectations of the
number of people who cheat can, by extension, indicate how common
people may perceive cheating to be. When people think about others in
the competition group who will likely cheat, the expected number of
cheaters is likely bound to be higher in larger (vs. smaller) competition
groups due to a higher quantity of total competitors, even if the prob
ability of cheating remains similar across different competition pool
sizes. Expectations of a higher absolute number of cheaters in larger, as
compared with smaller, groups may convey a stronger perception that
cheating is more common. For instance, 20 expected cheaters among
100 competitors appears more numerous and conveys a greater
perception that cheating is common than 4 expected cheaters among 10
competitors (because 20 cheaters is 16 more cheaters than 4 cheaters), a
phenomenon known as the ratio bias (Denes-Raj & Epstein, 1994; Kirk
patrick & Epstein, 1992; Yamagishi, 1997).
In many judgment and decision-making situations involving proba
bilities of winning and losing (which includes competitive contexts),
people tend to focus more on the numerator of a ratio (the number
affected) than on the denominator (the number at risk). This is because
the denominator is more confusing, as it captures both the number
affected and unaffected (Passerini, Macchi, & Bagassi, 2012; Reyna &
Brainerd, 2008). According to cognitive-experiential self-theory
(Epstein, 1998)—a dual-processing theory that distinguishes between
the rational processing system and the experiential processing system
—the ratio bias exists because of people’s reliance on the experiential
system. People prefer to focus on numerators—which are small and
involve a single number—rather than on relations between numbers
because they are easier to visualize and understand (Pacini & Epstein,
1999). Indeed, past studies have found that when people are presented
with a choice between a 1-in-10 or a 10-in-100 chance of winning, they
are more likely to choose the 10-in-100 option with the larger numerator
for winning, even if both ratios are proportionally the same (Denes-Raj
& Epstein, 1994; Kirkpatrick & Epstein, 1992; Pacini & Epstein, 1999).
In fact, people will consistently choose a 7-in-100 chance of winning
over 1-in-10 chance of winning, even if the odds of winning are actually
lower in the former option, simply because seven chances of winning
appears more numerous (and thus appears more favorable) than one
chance of winning (e.g., Kirkpatrick and Epstein, 1992).
In turn, because people who are susceptible to the ratio bias place
greater weight on absolute numbers than on ratios, expectations of a
higher absolute number of cheaters in larger- competition-groups—due
to a higher quantity of total competitors—may make people conclude
that cheating is more common. This, in turn, can increase perceptions
that cheating is socially acceptable behavior. According to Cialdini,
Reno, and Kallgren (1990), social norms can be distinguished between
descriptive norms that inform people about what is being done and
injunctive (also known as prescriptive) norms that inform people about
what is socially approved or accepted. In larger (vs. smaller) competition
pools, stronger perceptions that cheating is acceptable may be a
consequence of perceptions of more numerous cheaters. Indeed, Morris,
Hong, Chiu, and Liu (2015) theorize that there are three distinct steps
regarding behavioral perceptions and actual behavior: (1) perceptions of
a behavior as prevalent leads to (2) ideas of this behavior being socially
approved, which in turn leads to (3) intentions to engage in this
behavior. These steps echo David Hume’s famous is-ought to problem,
such that what ought to be is often inferred from what is.
Past empirical studies have demonstrated that people perceive so
cially undesirable behavior less harshly when the behavior is perceived
as more prevalent (e.g., Chui & Grieder, 2020; McGraw, 1985; Trafi
mow, Reeder, & Bilsing, 2001; Welch et al., 2005). Studies have also
shown that people can make explicit inferences from what they perceive
to be common behaviors to whether they perceive these behaviors to be
appropriate (e.g., Eriksson, Strimling, & Coultas, 2015). As a result, we
aim to test whether competition group size affects perceptions of the
prevalence of cheating (measured as expectations of the absolute num
ber of competitors who will cheat), which in turn increases people’s

2. Competition group size and unethical behavior
2.1. Larger competition groups and social norm effects
In competitive contexts—those in which the outcome for each
competitor is negatively correlated with those of other competitors
(Beersma et al., 2003; Deutsch, 1949; Garcia & Tor, 2009)—the main
objective is to win by achieving a superior outcome relative to others.
Because the probability of whether one wins a competition depends on
how many competitors one has and how well other competitors perform,
participants inherently pay attention to both the quantity of competitors
and the actions of their competitors in competitive settings (Deutsch,
1949; Festinger, 1954; Garcia & Tor, 2009; Graf, König, Enders, &
Hungenberg, 2012; Solnick & Hemenway, 1998). Past work has sug
gested that competitive, as compared with non-competitive, contexts
draw attention to how other competitors can threaten one’s self-interest
(e.g., Batson & Moran, 1999; Kelley & Stahelski, 1970a,b), such as by
thinking about others’ possible use of cheating to win (e.g., Pierce et al.,
2013). Pierce et al. (2013) propose that people in competitive contexts
are more likely than those in cooperative contexts to think of how a
competitor’s actions could threaten their own outcomes, such as by
anticipating their counterparts’ potential to act dishonestly. This antic
ipation in turn increases their own unethical behavior as a means of
protecting their self-interest from the potential cheating of others. Taken
together, these ideas suggest that competitive contexts focus people’s
attention on both the quantity of their competitors and their competi
tors’ possible unethical actions because competitive contexts encourage
considerations of how the presence and actions of others could threaten
oneself.
Hence, being in a larger (vs. smaller) competition pool could increase
cheating by influencing one’s expectations of others’ cheating. Specif
ically, considering how many competitors in one’s competition pool
might cheat to win can be a proxy for whether people are thinking of the
103
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approval of cheating on the competitive task.
Being in a larger competition group may thus increase cheating
behavior via stronger perceptions that cheating is acceptable. Because
injunctive norms convey to people what is socially approved and
acceptable in the reference group, they are widely known to affect
behavior (see Morris et al., 2015, for a review). Indeed, peer influence
via injunctive norms has been found to predict a variety of antienvironmental, antisocial behaviors, and unethical behaviors, such as
littering, vandalism (Cialdini et al., 1990; Reno, Cialdini, & Kallgren,
1993), and dishonesty (Gino, Gu, & Zhong, 2009). Specifically, Gino
et al. (2009) found that when people think that a particular unethical
behavior is normative and prevalent in their group, they are more likely
to follow suit.
In summary, given that being in larger (vs. smaller) competition
pools would increase expectations of there being more numerous
cheaters (due to there being a higher quantity of total competitors), this
would lead to increased perceptions that cheating is socially approved,
which in turn would lead to more cheating behavior. Thus, we
predicted:

disinhibited behaviors in large group settings.
According to the SIDE model, deindividuation manipulations work
via their effects on the level of self-categorization; under deindividuat
ing conditions, people are likely to switch from a personal to a social
level of categorization (Reicher, 1984; Spears, Lea, & Lee, 1990), which
enhances the influence of perceived group norms on individual behav
iors. Because deindividuating circumstances enhance the salience of the
social self (Reicher et al., 1995), this not only influences perceptions that
individual actions will be less scrutinized but can also increase confor
mity to perceived local and situation-specific norms. Most notably, the
model proposes that this argument can be extended to normative cues
that are not specifically tied to social or group identities but that might
help a person interpret how to act in situation-specific circumstances
(Postmes & Spears, 1998). In support of the SIDE model, Postmes and
Spears’ (1998) meta-analysis of the behavioral effects of deindividuation
found a robust relationship between individuals subjected to different
deindividuation situations and the conforming of their behaviors ac
cording to the perceived local and situation-specific norms of the group.
Based on the above rationales, the literatures on classical dein
dividuation effects, and the more recent SIDE model, we make an
additional serial mediation hypothesis. It is possible that because in
dividuals in larger (vs. smaller) competition pools expect more
numerous cheaters in their group, they may also feel that the sheer
quantity of cheaters will make individual scrutiny less likely, which
leads to increased cheating.

Hypothesis 1. Individuals in larger (vs. smaller) competition pools will be
more likely to cheat to earn more undeserved money.
Hypothesis 2. The relationship between being in a larger competition pool
and cheating will be serially mediated by expectations of a higher absolute
number of cheaters, leading to increased perceptions that cheating is
acceptable.

Hypothesis 3. The relationship between being in a larger competition pool
and cheating will be serially mediated by expectations of a higher number of
cheaters, leading to increased perceptions of the likelihood that cheating will
be undetected.

2.2. Larger competition groups and deindividuation effects
While perceived social norms can be a relevant outcome of compe
tition group size that affect people’s tendency to cheat, perceptions of
the likelihood of being caught cheating are another outcome of being in
larger competition groups that could increase cheating. Being in a larger
competition group can strengthen perceptions of the likelihood that
cheating will be undetected. Early research on groups proposed that
being in large groups can have deindividuating effects (Diener, Lusk,
DeFour, & Flax, 1980; Festinger, 1954; Zimbardo, 1969), leading people
to commit behaviors viewed as antinormative by society, such as
administering electric shocks to a stranger (see Postmes & Spears, 1998,
for a meta-analytical review). Similarly, related research on the
bystander effect has consistently demonstrated that as the actual num
ber of bystanders in a group increases, people are less likely to help a
person in need or to be charitable (Darley & Latané, 1968; see Fischer
et al., 2011, for a review; Wiesenthal, Austrom, & Silverman, 1983).
According to these classical deindividuation theorists, people commit
more disinhibited behaviors in larger group settings because of a loss of
individuality; feeling less scrutinized as individuals, their individual
controls are removed, which releases them from internalized moral
constraints (Festinger, Pepitone, & Newcomb, 1952). Thus, because
deindividuation effects will likely be felt more strongly in larger, as
compared with smaller, competition groups, it stands to reason that
people in competition pools with more competitors will be more likely to
perceive that cheating will go undetected, which in turn can influence
people to cheat to win, due to the disinhibiting and deindividuating
effects of being in larger groups.
In the last three decades, however, self-categorization theory has
been proposed as an explanation for conformity-related deindividuation
effects known as the social identity model for deindividuation effects
(SIDE; Reicher, Spears, & Postmes, 1995). Like classical deindividuation
theory, the SIDE model proposes that deindividuating circumstances
decrease attention to individual characteristics and interpersonal dif
ferences within the group, which can lead to disinhibited behaviors.
However, the SIDE model distinguishes itself from classical dein
dividuation theories (e.g., Diener et al., 1980; Festinger et al., 1952;
Zimbardo, 1969) in that it considers people’s sensitivity to perceived
group norms as an important explanation for why people commit

In summary, we investigate three mediators to explain the relation
ship between competition group size and cheating; we examine expec
tations of the absolute number of cheaters and perceptions that cheating
is acceptable in a sequential manner (See Fig. 1a), and we examine ex
pectations of the absolute number of cheaters and perceptions of the
likelihood of cheating being detected in a sequential manner (see
Fig. 1b).
2.3. Related work and alternative mechanisms
In our paper, we also consider past related research and examine
several alternative mechanisms, such as perceived ease of winning, the
probability of highly capable competitors, feelings of anonymity, and
social-comparison processes. Below, we summarize these alternative
mechanisms in more detail.
2.3.1. Perceived ease of winning
The ratio bias phenomenon induced in larger competition pools
might also influence probability perceptions about the ease of winning,
which can have implications for cheating in competitive settings. For
instance, being in a larger competition group with 100 (as compared
with 10) competitors might increase people’s expectation that it would
be easier to rank in the top 20% to win a reward because 20 available
winning spots might appear more achievable than two available win
ning spots. If these initial expectations of success become unattainable
(as would be the case in our unscrambling task, where not all of the word
jumbles are actually solvable), people might be more likely to engage in
rule-breaking behavior as a way to resolve cognitive dissonance to meet
these initial expectations of winning. Indeed, past work has shown that
when expectations of success are not met, people are more likely to
engage in unethical behavior to achieve their initial expectations of
success (Perry, Kane, Bernesser, & Spicker, 1990; Moore et al., 2014).
2.3.2. Probability of highly capable competitors
Similarly, the ratio bias at play in larger groups can affect people’s
perceptions of the probability of having competitors with higher-than104
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Fig. 1. Proposed theoretical models of the serial mediation effects of competition group size on cheating behavior.

average abilities. Those in larger (vs. smaller) competition groups might
estimate a higher absolute number of highly capable competitors, which
in turn can increase cheating behavior as a necessity to win (Schwieren
& Weichselbaumer, 2010). For instance, past research on academic
cheating has found that poor performers cheated more than others
(Kerkvliet & Sigmund, 1999).

group size and competitive motivations did not specifically study or
measure cheating; as such, it is not clear that competition pool size will
also differentially influence competitive feelings in contexts where
cheating is possible and measurable. To date, this issue has not been
examined empirically because almost all studies on competition group
size have been conducted in contexts that lacked a clear possibility of
cheating, such that cheating behavior was not measurable and compa
rable across all participants. In competitive contexts where all compet
itors have the opportunity and means to lie about their actual
performance, it will be clear to all competitors that theirs and others’
true performance is unclear. Hence, we do not expect competition pool
size to influence cheating via competitiveness.1 However, given this past
work on the effect of competition group size on feelings of competi
tiveness and social comparison (Garcia & Tor, 2009), which can have
implications for cheating, we also test them as possible alternative
mechanisms.

2.3.3. Feelings of anonymity
Third, in an effort to further explore whether deindividuation pro
cesses might come into play in large (vs. small) competition groups to
affect cheating (Hypothesis 3), we examined another construct closely
related to perceptions of cheating detection: feelings of anonymity.
Some research suggests that being in a large group might increase per
sonal feelings of anonymity (Festinger et al., 1952), which in turn may
increase unethical behavior (Zhong, Bohns, & Gino, 2010). Although
one might argue that anonymity is closely related to detection (because
anonymity clearly decreases the likelihood of getting caught), feelings of
anonymity and perceived detection of cheating are conceptually
distinct. For instance, it is possible that one might expect to get away
with cheating even under circumstances in which one is not anonymous,
such as cheating in academic settings where students are clearly iden
tifiable. Thus, a third alternative reason that competition group size
might influence cheating are feelings of anonymity, which we distin
guish from perceptions of whether cheating is detected.

3. Overview of studies
Four experiments tested the relationships between competition
group size, expectations of the absolute number of cheaters in the
competition group, perceptions that cheating is acceptable, perceptions
of the likelihood of cheating being undetected, and cheating behavior.
Studies 1 and 2 tested the effect of competition group size on our
dependent variable, cheating behavior. Studies 1 and 2 found that both
in-person and online competition groups that were larger in size resulted
in more cheating. Testing the direct effect of competition group size on
our proposed mediators as well as on several alternative mediators,
Study 3 showed that competition group size had a direct effect on ex
pectations of the absolute number of competitors who will cheat but not
on the other psychological mechanisms. In Study 4—which investigated
a parallel-serial mediation model of the effects of competition group size
on cheating by testing three mediators—expectations of the absolute
number of cheaters was entered as a stage 1 mediator, whereas

2.3.4. Social-comparison processes
Past work on the effect of competition group size on feelings of
competitiveness and social comparison, known as the n-effect (Garcia &
Tor, 2009), shows that having a small number of competitors can in
crease people’s competitiveness (Garcia & Tor, 2009), as competitive
motivations are fueled by social-comparison processes (Festinger,
1954). In smaller groups, people can readily compare their performance
with others, whereas in larger groups, social-comparison concerns are
diffused because of the difficulty of comparing oneself to many com
petitors. As a result, this research suggests that smaller competition
pools would lead to increased competitive motivations (Garcia & Tor,
2009). Given that some research has suggested that competitiveness can
encourage more negative behavior (e.g., Kohn, 1992; Perry et al., 1990),
research on the n-effect by Garcia and Tor (2009) would suggest an
opposing prediction to ours: that smaller competition pools might lead
to increased feelings of competitiveness.
However, there are some notable exceptions in the competition
literature regarding the positive link between a small number of com
petitors and competitive motivations (e.g., Bennett, Pierce, Snyder, &
Toffel, 2013; Orrison et al., 2004; Vandegrift & Duke, 2015; Vandegrift
& Holaday, 2012). Moreover, the majority of past work on competition

1
To test our contention that the number of competitors would not influence
competitive feelings in cheating contexts, we conducted a 2 (Competition pool
size N: small=10 vs. large=100) x 2 (Context: No cheating opportunity vs.
Cheating opportunity) between-subjects study to compare the effects of
competition group size on competitive motivations in cheating versus nocheating contexts (see Supplementary Online Material). There, we find evi
dence demonstrating that the number of competitors had an effect on
competitive motivations under “No Cheating Opportunity” contexts, but not
under “Cheating Opportunity” contexts, suggesting that in cheatingopportunity contexts, the link between competition group size and cheating
behavior is likely not explained by competitive motivations.
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perceptions of cheating as acceptable and the perceived likelihood of
cheating being undetected were simultaneously entered as parallel stage
2 mediators, such that each mediator controlled for the other. Study 4
found that when controlling for all three mediators, only the serial
pathway via expectations of the absolute number of cheaters and per
ceptions that cheating was acceptable (Fig. 1a) influenced cheating
behavior. In contrast, the serial pathway via expectations of the absolute
number of cheaters and perceptions of the likelihood of cheating being
undetected was not a significant pathway that influenced cheating.
Following Simmons, Nelson, and Simonsohn (2013) recommenda
tions, we aimed for at least 50 participants per condition across all
studies. We began with an in-person laboratory study with university
students as participants. Given that our subsequent studies used par
ticipants from the online platform, Amazon Mechanical Turk, we over
sampled in our online studies to achieve both a higher power and our
aim of ensuring at least 50 participants per condition (due to our
expectation that more online participants would fail comprehension
questions, compared with laboratory participants). We measured actual
cheating behavior to earn money in our studies. Data are available on
the Open Science Framework: https://osf.io/7n2ym/?view_only=fee
3fde7527941a29ba288254ccf4af0.

between word jumbles. Participants were informed that if they suc
cessfully unscrambled the first three-word jumbles but not the fourth,
only the first three jumbles would count as solved—even if they also
successfully unscrambled subsequent word jumbles following the fourth
(e.g., fifth, sixth, etc.). Participants had to report whether each word
jumble was solved without having to actually write down the
unscrambled words; this gave them the opportunity to lie. Participants
only had to report the number of word jumbles they solved to qualify for
a bonus. They further read that their odds of receiving a bonus would
depend on how their individual performance compared with the indi
vidual performance of others in their assigned group of 5 (in the smallcompetition-pool condition) or 25 (in the large-competition-pool con
dition) in the lab; that is, they were competing to outperform others for
an additional bonus of up to $10. If their performance was among the
top 20% of their group, they would receive the bonus payment reported.
4.3. Cheating behavior
We used participants’ self-reports of the total number of word jum
bles solved as well as the frequency of participants who reported having
solved the seventh word jumble to assess cheating behavior (the two
measures correlated strongly with each other, r = 0.652, p < .001).
Participants were able to earn $1 for every jumble solved; thus, with
each additional word reported beyond the sixth word, participants
earned more undeserved money.2

4. Study 1: Large in-person competition groups and cheating
In Study 1, we directly test Hypothesis 1—namely, whether being in
a larger (vs. smaller) competition group elicits greater willingness to
cheat on a competitive performance task. Importantly, we conducted
this study in-person in the laboratory, with participants allocated into
actual smaller or larger competition groups that corresponded with the
number of competitors in their experimental condition. As such, par
ticipants were able to directly assess and feel the physical presence of the
number of others in their competition group in addition to being
informed about the competition group size in the study instructions.

4.4. Results
4.4.1. Manipulation check
Participants in the large-competition-pool condition reported a
significantly higher number of competitors present (M = 25, SD = 0.00)
than did participants in the small-competition-pool condition (M = 4.98,
SD = 0.14), t(86) = − 0.874.15, p < .001, 95% CI for the mean difference
= [− 20.06, − 19.97].

4.1. Sample

4.4.2. Cheating behavior
Comparing the number of participants who reported the seventh
unsolvable word jumble as solved, we found a highly significant dif
ference between conditions. More participants reported having solved
the seventh unsolvable word jumble in the large-competition-pool
condition than in the small-competition-pool condition, χ2(1, N = 88)
= 6.88, p = .009, odds ratio = 3.23, 95% confidence interval (CI) for the
odds ratio = [1.32, 7.90]. In the smaller (N = 5) competition pool
condition, 26.53% of participants indicated having solved the seventh
jumble, whereas in the larger (N = 25) competition pool condition,
53.85% of participants indicated having solved the seventh jumble.
When comparing the total number of word jumbles reported as solved,
we observed a similar pattern. Although the results were not significant
between conditions, t(86) = − 1.62, p = .109, d = 0.35, 95% CI for the
mean difference = [− 1.82, 0.186], participants in the largecompetition-pool condition reported solving a higher number of over
all word jumbles (M = 7.31, SD = 2.21) than did participants in the
small-competition-pool (M = 6.49, SD = 2.46). Fig. 2 shows the pro
portion of cheating on the unsolvable word jumble.

Ninety-three participants (51.6% males, M age = 26.3, SD = 4.2) from
a large private university in the northeastern United States were
recruited to participate in a laboratory study in exchange for money.
They were given an opportunity to earn additional money based on their
self-reported performance. Five participants who failed a comprehen
sion item about the task being self-corrected—thus not recognizing the
opportunity to cheat (“How is the performance on the task scored?”)—
were excluded from the analyses. The final sample consisted of 88
participants. Following guidelines from Simmons et al. (2013), we
aimed for approximately 50 participants per condition, but it was sub
ject to the availability of laboratory participants in the scheduled
sessions.
4.2. Design and procedure
The experiment was a two-condition (Competition pool size N: small
= 5 vs. large = 25) between-subjects design. This study was part of an
hour-long series of studies for which participants received $20 as
compensation. To increase the realism of our manipulation, participants
were randomly assigned into actual competition groups with either 5 or
25 participants who were all physically present in the lab at the same
time during the experiment.
In the instructions, participants were informed that they had a
chance to be paid a bonus (up to $10) for completing a performance task.
In the task, participants had to unscramble 10- word jumbles within
three minutes, for which they would receive $1 per word jumble that
they reported as solved (adapted from Kouchaki & Gino, 2016). Un
known to participants, the seventh word jumble was unsolvable.
Importantly, the instructions made it clear that participants must un
scramble the words in the order they appeared instead of switching

4.5. Discussion
Study 1 provides initial empirical support for Hypothesis 1 by
demonstrating that being in a larger competition group elicits more
cheating behavior (i.e., declaring an unsolvable word jumble as solvable
2
For exploratory purposes, at the end of the study and after participants
completed the performance task, we also assessed a few exploratory psycho
logical measures after our dependent variable (see Supplementary Online
Material).
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could receive a bonus of $0.25 per word jumble that they reported
having solved.
5.3. Dependent measure
We used both the total number of unsolvable jumbles and the total
number of all word jumbles reported as solved to assess cheating
behavior (Kouchaki et al., 2019). The two measures strongly correlated
with each other (r = 0.88, p < .001). Participants only had to indicate on
each word jumble whether or not they had solved it without having to
actually write down the unscrambled words; this gave participants the
opportunity to lie.3
5.4. Results
As predicted, participants in the large (vs. small) competition pool
reported having solved a higher number of unsolvable jumbles (Mlarge N
= 1.14, SD = 1.33 vs. Msmall N = 0.747, SD = 1.45, t(179.3) = − 2.164, p
= .032, d = 0.28, 95% CI for the mean difference = [− 0.752, − 0.036])
and all word jumbles in general (Mlarge N = 5.18 SD = 2.13 vs. Msmall N =
4.59, SD = 1.84), t(179.51) = − 2.04, p = .043, d = 0.30, 95% CI for the
mean difference = [− 1.17, − 0.027]. Fig. 3 displays the number of un
solvable word jumbles and the total number of word jumbles reported as
solved by condition.

Fig. 2. Proportion of Cheating Behavior by Condition in Study 1.

in order to win undeserved money) than being in a smaller competition
group. Though Study 1 showed that being in the actual physical pres
ence of more (vs. less) competitors increased cheating, it is not clear
whether this effect would also hold and remain robust when the pres
ence of the number of other competitors is not physical and salient but
only virtual. In Study 2, we test for this effect on an online platform with
online competitors.

5.5. Discussion
Supporting Hypothesis 1 and consistent with the results of Study 1,
Study 2 again demonstrates that being in a group with a larger (vs.
smaller) number of competitors increases cheating behavior. This
further supports our proposition that cheating behavior is motivated by
the presence of more rather than fewer competitors. In two studies,
people in larger (vs. smaller) competition pools were more likely to
cheat. However, Studies 1 and 2 did not allow us to examine the effect of
competition group size on psychological mechanisms; in Study 3 and
thereafter, we focus on investigating the psychological processes
explaining the effect of competition pool size on cheating.

5. Study 2: Large online competition groups and cheating
In Study 2, we again test Hypothesis 1 and provide further evidence
for the direct link between being in a large competition group and
cheating behavior. To test for the generalizability of our proposed
relationship, we used a different sample population (i.e., an online adult
sample), a larger difference in magnitude between the size of the two
competition groups for a more extreme comparison (i.e., 10 vs. 100
online competitors rather than 5 vs. 25 in-person competitors), and a
different adaptation of the word-unscrambling performance task than
used in Study 1.
5.1. Sample
Two hundred individuals (53.5% males, M age = 33.8, SD = 10.2)
recruited from Amazon Mechanical Turk whose location was set to the
United States participated in the study for $1. Thirteen participants who
failed the same comprehension question used in Study 1 were excluded
from the analyses. The final sample consisted of 187 participants.
5.2. Design and procedure
The study was a two-condition (competition pool size N: small = 10
vs. large = 100) between-subjects design. Participants were randomly
assigned to one of two conditions: groups of either 10 or 100 partici
pants. They were informed they had a chance to be paid a bonus (up to
$2) for completing a performance task. The instructions further read
that their chance for a bonus would depend on how their individual
performance compared with the individual performance of others in
their assigned group of 10 (in the small-competition-pool condition) or
100 (in the large-competition-pool condition); that is, they were
competing to outperform others for an additional bonus. If their per
formance was among the top 20% of the people in their group, they
would receive the bonus payment reported. Participants were given an
opportunity to engage in unethical behavior by completing a wordunscrambling task similar to that used in Study 1 (adapted from Wil
termuth, 2011) but with a difference; this time, the task involved
unscrambling eight-word jumbles within two minutes, in which the
third, fifth, and seventh word jumble were unsolvable. Participants

Fig. 3. Cheating Behavior by Condition in Study 2.

3
For exploratory purposes, at the end of the study and after participants
completed the performance task, we also assessed a few exploratory psycho
logical measures after our dependent variable (see Supplementary Online
Material).
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6. Study 3: Competition group size and cheating psychological
processes

6.3.3. Perceptions of whether cheating would be detected
Perceptions about whether cheating would be detected were
assessed using two items (“People in my group who overreport their
number of solved jumbles will likely not be detected,” “People in my
group who overreport their number of solved jumbles will likely get
away with it,” α = 0.89) on a 7-point scale ranging from 1 = Strongly
disagree to 7 = Strongly agree.

In Study 3, we examine the direct effects of our independent vari
ables on each of our proposed mediators. Specifically, we investigate
whether being in a larger (vs. smaller) competition group influences
expectations about the number of competitors who will cheat, percep
tions of cheating as socially acceptable behavior, and perceptions of the
likelihood that cheating would be undetected. Finally, we also measure
and test the possible alternative mechanisms described earlier. We
directly measure psychological mechanisms immediately after the
number-of-competitors manipulation to test for the direct effects of
competition group size on psychological processes.

6.3.4. Alternative mechanism #1: Perceived ease of success
We assessed perceived ease of success using the item “To what extent
do you feel that it is easy to be in the top 20% of your group on this
task?”(on a 7-point scale ranging from 1 = Not at all to 7 = Very much
so).
6.3.5. Alternative mechanism #2: Perceived capabilities of other
competitors
We assessed perceived capabilities of other competitors in the group
with the item “How probable do you think it is for your group to consist
of highly capable people (more than average ability)?” using a 7-point
scale ranging from 1 = Not at all to 7 = Very much so.

6.1. Sample
Two-hundred and ninety-six unique individuals from Amazon Me
chanical Turk whose location was set to the United States completed the
study (52.6% males, Mage = 37.66, SD = 11.61). Fifty-nine participants
who failed the same comprehension check from previous studies were
excluded from the analyses. We also excluded responses from five par
ticipants who attempted the study more than once.4 The final sample
consisted of 232 participants.5

6.3.6. Alternative mechanism #3: Feelings of anonymity
We assessed feelings of anonymity by asking participants “To what
extent do you feel that you and your actions during this task are anon
ymous?” (adapted from Zhong et al., 2010) using a 7-point scale ranging
from 1 = Not at all to 7 = Very much so.

6.2. Design and procedure
The study was a two-condition (Competition pool size N: small = 10
vs. large = 100) between-subjects design. Participants were told that
they would be completing a performance task in which we gave them
instructions identical to those in Study 2. However, after reading the
instructions, instead of completing the word jumble task, participants
responded to questionnaire items that assessed their perceptions of the
number of people in their group whom they thought would cheat,
whether cheating was acceptable by people in the group, and whether
cheating would be undetected, as well as other potential alternative
mechanisms explaining our hypothesized relationship.

6.3.7. Alternative mechanism #4: Competitive motivation
We also assessed competitive motivation using an item from Garcia
and Tor (2009), “To what extent do you feel motivated to compete with
the other participants in your assigned group?” on a 7-point scale
ranging from 1 = Not at all to 7 = Very much so.
6.3.8. Alternative mechanism #5: Competitive intensity
To assess the intensity of competition, we asked participants, “To
what extent do you feel that the competition is intense?” on a 7-point
scale ranging from 1 = Not at all to 7 = Very much so.

6.3. Dependent measures

6.3.9. Alternative mechanism #6: Social comparison
We assessed social comparison using an item from Garcia and Tor
(2009), “To what extent do you feel inclined to compare your own
performance to the performance of others in your group?” on a 7-point
scale ranging from 1 = Not at all to 7 = Very much so.

6.3.1. Expectations of the absolute number of cheaters in the group
We asked one question to quantify expectations about others’
cheating behavior. In the small competition group, the item read: “In
your assigned group of 10 participants, how many people do you think
would be likely to overreport their number of solved word jumbles, if
any?” In the large competition group, the item read: “In your assigned
group of 100 participants, how many people do you think would be
likely to overreport their number of solved word jumbles, if any?”

6.4. Results
Table 1 shows the correlations of our independent and dependent
measures.

6.3.2. Perceptions of whether cheating is acceptable
We used two items (“Overreporting the number of solved word
jumbles in this task is in line with the norms of the group” and “People
should overreport the number of solved word jumbles in this task in
order to win the bonus,” α = 0.72) to assess whether participants
perceived cheating as acceptable on a 7-point scale ranging from 1 =
Strongly disagree to 7 = Strongly agree.

6.4.1. Expectations of the absolute number of cheaters in the group
We found a significant effect of competition group size on the ex
pectations of number of cheaters in the competition group, t(123.67) =
− 14.25, p < .001, d = 1.79, 95% CI for the mean difference = [− 37.11,
− 27.68]), such that individuals in the larger competition naturally ex
pected a larger absolute number of cheaters in their group (M = 36.95,
SD = 24.96) than individuals in the smaller competition group (M =
4.55 SD = 2.49), even though, percentage-wise, individuals in the large
competition group expected a lower percentage of cheaters (36.95%)
than did individuals in the small competition group (45.55%).

4
Because the “Prevent ballot box stuffing” option was left unchecked, five
participants attempted to do the study more than once (identification based on
their MTurk IDs and their IP addresses); as such, a total of 11 responses from
these five participants were excluded from analyses.
5
Given that we excluded responses from 64 participants, we also analyzed
the data with all participant responses (N = 302), including 59 participants who
failed the comprehension check and the 5 participants with 11 responses be
tween them who attempted to complete the study more than once. Results
remained consistent with no exclusions.

6.4.2. Perceptions of whether cheating is acceptable
We did not observe a direct significant main effect of the number of
competitors on perceptions of cheating as acceptable (M small N = 2.96,
SD = 1.73 vs. M large N = 2.80, SD = 1.56), t(2 4 0) = 0.762, p = .447, d =
0.10, 95% (CI) for the mean difference = [− 0.261, 0.590]).
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Table 1
Correlations of Variables in Study 3.
Variable

1

2

3

4

5

6

7

8

9

1. Competition group size
2. Expectations of absolute number of cheaters
3. Perceived acceptability of cheating
4. Perceived likelihood of cheating being undetected
5. Perceived capability of others
6. Perceived ease of success
7. Feelings of anonymity
8. Social comparison
9. Competitive motivations
10. Competitive intensity

0.666**
− 0.050
0.071
− 0.053
− 0.042
0.057
− 0.035
0.003
0.012

0.286**
0.218**
0.028
0.015
0.074
− 0.017
− 0.039
0.083

0.265**
0.210**
0.329**
0.061
0.064
− 0.042
0.100

− 0.003
0.015
0.173**
0.087
− 0.064
− 0.003

0.244**
0.074
0.039
0.144*
0.164*

0.147*
0.178**
0.163*
0.001

0.185**
0.291**
0.209**

0.555**
0.523**

0.433**

*
**

p < .05.
p < .01.

6.4.3. Perceptions of whether cheating would be detected
We did not observe a direct significant main effect of the number of
competitors on perceptions of whether cheating would be detected, (M
small N = 4.63, SD = 1.58 vs. M large N = 4.84, SD = 1.52), t(2 4 0) = − 1.09,
p = .28, d = 0.14, 95% confidence interval (CI) for the mean difference
= [− 0.623, 0.180]).

demonstrated that being in a larger (vs. smaller) competition pool leads
to a higher absolute number of expected cheaters in the group. In turn,
expectations of a higher absolute number of cheaters increased per
ceptions that cheating is acceptable (as hypothesized in H2) and would
go undetected (as hypothesized in H3). Moreover, we did not find that
competition group size significantly influenced any of our alternative
mediators (feelings of anonymity, social comparison, perceived capa
bility of others, perceived ease of scoring in the top 20%, competitive
motivations, or competitive intensity); nor were any of these alternative
measures significantly associated with expectations of the absolute
number of cheaters in the group.
Study 3, however, only investigated the effect of competition pool
size on our proposed mediating variables and alternative mechanisms;
although this allowed us to rule out variables as alternative mechanisms,
we did not measure our main dependent variable of cheating to test for
serial mediation.

6.4.4. Proposed alternative mechanisms
We did not find any significant differences between larger and
smaller competition pools on perceived ease of ranking in the top 20%
(M small N = 3.87, SD = 1.69 vs. Mlarge N = 3.74, SD = 1.56), t(230) =
0.631, p = .53), perceived capability of others (Msmall N = 4.67, SD =
1.21 vs. M large N = 4.54, SD = 1.27, t(230) = 0.807, p = .42), feelings of
anonymity during the task (M small N = 5.13, SD = 1.64 vs. M large N =
5.30, SD = 1.48), t(230) = − 0.859, p = .39), competitive motivations (M
small N = 5.05, SD = 1.70 vs. M large N = 4.93, SD = 1.76), t(230) =
− 0.045, p = .96, competitive intensity (M small N = 4.80, SD = 1.61 vs. M
large N = 4.84, SD = 1.51), t(230) = − 0.176, p = .86, and social com
parison (M small N = 5.05, SD = 1.75 vs. M large N = 4.93, SD = 1.76), t
(230) = 0.527, p = .60.

7. Study 4: A parallel serial mediation model
Study 4 investigated the effect of competition group size on cheating
behavior and the potential mediating roles of the expected absolute
number of cheaters, perceptions of cheating as acceptable, and percep
tions of the likelihood that cheating would be undetected. Due to our
repeated findings from earlier pilots (not reported in the manuscript)
and previous studies showing non-significant effects of competition pool
size on our proposed alternative mechanisms (i.e., see main results in
Study 3; see Supplementary Online Material for additional exploratory
findings from Studies 1 and 2), we focused on investigating our proposed
mediators in Study 4. To test for mediation, expectations of the absolute
number of cheaters, perceptions of cheating as acceptable, and percep
tions of cheating as undetectable were measured before (MacKinnon,
Fairchild, & Fritz, 2007) participants completed the performance test in
which cheating was possible.

6.4.5. Mediation analysis
Given our serial mediation predictions, and as evidenced by the
strong correlations between our proposed stage 1 mediator (i.e., the
perceived number of cheaters) and our stage 2 mediators (i.e., percep
tions of whether cheating is acceptable and whether cheating would be
detected), we next conducted two independent simple mediation ana
lyses for both measures. Results from two separate bootstrapping ana
lyses (with 5000 iterations) showed that competition group size
significantly increased expectations of the absolute number of cheaters
in the group (b = 32.39, SE = 2.39, p < .001), which in turn separately
increased (a) perceptions of cheating as socially acceptable (b = 0.04, SE
= 0.005, p < .001) and (b) perceptions that cheating would be unde
tected (b = 0.02, SE = 0.006, p < .01), respectively. Results also indi
cated significant indirect effects via expectations of the absolute number
of cheaters on both perceptions of cheating as acceptable (indirect effect
= 0.76, SE = 0.10, bias-corrected 95% CI interval [0.5769, 0.9611]) and
perceptions that cheating would go undetected (indirect effect = 0.41,
SE = 0.11, bias-corrected 95% CI interval [0.1922, 0.6196]) such that
the 95% bias-corrected confidence interval for each of the indirect ef
fects excluded zero. Importantly, in our correlations analysis, we did not
find any evidence of significant associations between any of our alter
native mechanisms and our independent variable or our proposed stageone mediator (i.e., the expected number of cheaters in the group); thus,
we found no evidence for the significance of any of the alternative
mediating variables.

7.1. Sample
Four-hundred and four individuals whose location was set to the
United States were recruited from Amazon Mechanical Turk to complete
the study (51.4% males, Mage = 37.18, SD = 16.64). Seventy-seven
participants who failed the same comprehension check from previous
studies were excluded from the analyses. The final sample consisted of
327 participants.6

6.5. Discussion

6
Given that we excluded 77 participant responses, we also analyzed results
with all participant responses without any exclusions (N = 404). Results
remained consistent with no exclusions.

Providing partial support for Hypotheses 2 and 3, Study 3
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7.2. Design and procedure

= [− 46.52, − 38.01]). People in the large competition group naturally
perceived a higher absolute number of cheaters in their group (M large N
= 47.36, SD = 27.25) than individuals in the smaller competition group
(M small N = 5.07, SD = 4.44).

The study was a two-condition (competition pool size N: small = 10
vs. large = 100) between-subjects design. Participants were randomly
assigned to groups with either 10 participants (small-competition-group
N condition) or 100 participants (large-competition-group N condition).
Participants were given similar task instructions as in Study 2; they were
asked to solve, within two minutes, eight-word jumbles that had not
been used in the previous studies (e.g., ETRNCA), for which they would
receive a bonus of $1 if their reported total number of solved word
jumbles was within the top 20% of their group. The third, fifth, and
seventh word jumbles were unsolvable.
After participants read the task instructions, they were prepared for
their upcoming task (e.g., expectations about the difficulty level and the
opportunity to lie) by being given a mini practice round consisting of
three practice jumbles in which they had to indicate which word jumbles
they solved without being asked to write down the unscrambled words
(e.g., DIRDNE). When participants finished completing the practice
round, they answered questions in random order assessing their per
ceptions of (1) the number of others in their group they thought would
cheat, (2) the likelihood of cheating being undetected, and (3) cheating
as a socially approved behavior. Afterwards, participants continued to
the actual performance task of unscrambling the word jumbles.

7.4.2. Perceptions of whether cheating is acceptable
We did not find a significant main effect of the number of competi
tors on whether cheating was perceived as acceptable behavior, (M large
N = 3.09, SD = 1.834vs. M small N = 2.92, SD = 1.74), t(325) = − 0.897, p
= .371, d = 0.10, 95% CI for the mean difference = [− 0.567, 0.212].
7.4.3. Perceptions of whether cheating would be detected
The number of competitors on perceptions of whether cheating
would be detected was not significant, (M large N = 4.84, SD = 1.59 vs. M
small N = 4.91, SD = 1.69), t(325) = 0.400, p = .690, d = 0.04, 95% CI for
the mean difference = [− 0.285, 0.430].
7.4.4. Cheating behavior
Supporting Hypothesis 1, participants reported solving a higher
number of unsolvable words (M large N = 1.26, SD = 1.20 vs. M small N =
1.01, SD = 1.15), t(325) = − 1.90, p = .058, d = 0.21, 95% CI for the
mean difference = [− 0.503, 0.009]) and a higher number of total words
(M large N = 4.65 SD = 2.31 vs. M small N = 4.14, SD = 2.33), t(325) =
− 2.006, p = .046, d = 0.22, 95% CI, for the mean difference = [− 1.02,
− 0.001] in the larger-competition-pool condition as compared with the
smaller-competition-pool condition.

7.3. Dependent measures
7.3.1. Expectations of the absolute number of cheaters in the group
We used the same item from Study 3 to quantify perceptions about
others’ cheating behavior.

7.4.5. Mediation analysis
We first conducted two separate sets of serial mediation analyses
using Model 6 of the PROCESS macro (Hayes, 2018; Preacher & Hayes,
2008) to test whether the effect of competition pool size on cheating
behavior was mediated through the perceived number of cheaters and
perceptions that cheating is acceptable (H2) and through the perceived
number of cheaters and perceptions of the likelihood of cheating being
undetected (H3), respectively.
We first tested Hypothesis 2; the results indicated that the largercompetition-pool condition led to expectations of a higher absolute
number of cheaters, which then increased perceptions of overreporting
as acceptable behavior, resulting in increased cheating. Findings indi
cated significant indirect effects for each of our cheating dependent
variables. For the number of unsolvable words reported as solved, the
95% bias-corrected confidence interval (CI) for the size of the indirect
effect (0.46, SE = 0.09) via expected number of cheaters and perception
of overreporting as acceptable in a serial manner excluded zero (biascorrected 95% CI [0.3016, 0.6431]). Similarly, for total words reported
as solved, the 95% bias-corrected confidence interval (CI) for the size of
the indirect effect (0.65, SE = 0.16) excluded zero (bias-corrected 95%
CI [0.3637, 0.9768]).
We next tested Hypothesis 3; the findings indicated that the largercompetition-pool condition led to expectations of a higher absolute
number of cheaters, which then increased perceptions of the likelihood
of cheating being undetected, resulting in increased cheating. Findings
indicated significant indirect effects for each of our cheating dependent
variables.
For the number of unsolvable words reported as solved, the 95%
bias-corrected confidence interval (CI) for the size of the indirect effect
(0.12, SE = 0.05) via the expected number of cheaters and the percep
tion of cheating being undetected in a serial manner excluded zero (biascorrected 95% CI [0.0336, 0.2283]). Similarly, for total words reported
as solved, the 95% bias-corrected confidence interval (CI) for the size of
the indirect effect (0.22, SE = 0.09) excluded zero (bias-corrected 95%
CI [0.0535, 0.4222]).
Both of these serial-mediation analyses suggest that expectations of
the absolute number of cheaters serve as a key stage 1 mediator that
influences both perceptions of cheating as socially accepted and per
ceptions of the likelihood of cheating being undetected to mediate the

7.3.2. Perceptions of whether cheating is acceptable
We used the same measure from Study 3 (α = 0.80).
7.3.3. Perceptions of whether cheating would be detected
We used the same measure from Study 3 (α = 0.89).
7.4. Results
Table 2 shows the correlations of our independent and dependent
variables.
7.4.1. Expectations of the absolute number of cheaters in the group
Replicating Study 3, we found a significant effect of competition
group size on the perceived absolute number of cheaters in the group, t
(169.37) = − 19.503, p < .001, d = 2.23, 95% CI for the mean difference
Table 2
Correlations of Variables in Study 4.
Variable
1. Competition group
size
2. Expectations of
absolute number of
cheaters
3. Perceived
acceptability of
cheating
4. Perceived likelihood
of cheating being
undetected
5. Number of unsolvable
word jumbles
reported as solved
6. Total number of all
word jumbles
reported as solved
*
**

1

2

3

4

5

0.737*
0.050

0.293**

− 0.022

0.181**

0.396**

0.105

0.194**

0.474**

0.196**

0.111*

0.185**

0.352**

0.176**

0.781**

p < .05.
p < .01.
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link between competition pool size and cheating. As a final test, we next
ran a parallel-serial mediation analyses using Model 81 of the PROCESS
macro (Hayes, 2018), entering all three mediators so that each mediator
was controlled for by the others. Evaluating a parallel serial mediation
model with all our measured mechanisms is important because the ef
fects of a mediator may change in the presence of other mediators
(MacKinnon, Coxe, & Baraldi, 2012). Following guidelines from Hayes
(2018), we conducted two-step bootstrapping mediation tests with 5000
iterations in which expectations of the absolute number of cheaters was
entered as the stage 1 mediator and perceptions of cheating as socially
acceptable and the likelihood of cheating being undetected were entered
as parallel stage 2 mediators.
For the number of unsolvable words reported as solved, results from
our parallel-serial mediation analysis suggested that one of the indirect
effect pathways was significantly positive. We observed a significant
effect of competition group size on cheating via expectations of the
number of cheaters and perceptions of cheating as acceptable, in serial
fashion (indirect effect = 0.46, SE = 0.09, bias-corrected 95% CI inter
val = [0.2960, 0.6326]). In contrast, we did not observe a significant
effect of competition group size on cheating via expectations of the
number of cheaters and perceptions of the likelihood of cheating being
undetected serial pathway (indirect effect = 0.01, SE = 0.04, biascorrected 95% CI interval [− 0.0722, 0.0987]), which included zero.
For the total number of words reported as solved, results from our
parallel serial mediation analysis similarly demonstrated significant
indirect effects via expectations of the number of cheaters and percep
tions of cheating as acceptable in a serial manner (indirect effect = 0.62,
SE = 0.156 bias-corrected 95% CI interval = [0.3392, 0.9577]), but not
via the expected number of absolute number of cheaters and perceptions
of the likelihood of cheating being undetected (indirect effect = 0.07, SE
= 0.09, bias-corrected 95% CI interval = [− 0.0830, 0.2562]).
Thus, for both our cheating dependent measures—the number of
unsolvable words reported as solved and the total number of words re
ported as solved—it appears that the sequential model via perceived
number of cheaters and perceived cheating injunctive norm was a better
fit to the data than the sequential model via the perceived number of
cheaters and perceptions of the likelihood that cheating would be
undetected.

Table 3
Summary of Main Effects in Studies 1 to 4.
Study 1
Competition
Pool Size
(Small vs.
Large)

Study 2
Competition
Pool Size
(Small vs.
Large)

Study 3
Competition
Pool Size
(Small vs.
Large)

Study 4
Competition
Pool Size
(Small vs.
Large)

Percentage of
people who
reported
solving the
seventh
jumble
(unsolvable)

Small:
26.53%
Large:
53.85%***

–

–

–

Number of
unsolvable
jumbles
reported as
solved

–

MSmall: .747
MLarge: 1.14*

–

MSmall: 1.01
MLarge: 1.26†

Total number
of jumbles
reported as
solved

MSmall: 6.49
MLarge: 7.31

MSmall: 4.59
MLarge: 5.18*

–

MSmall: 4.14
MLarge: 4.65*

Expected
absolute
number of
cheaters

–

–

MSmall: 4.55
MLarge:
36.95***

MSmall: 5.07
MLarge:
47.36***

Perceived
acceptability
of cheating

–

–

MSmall: 2.96
MLarge: 2.80

MSmall: 2.91
MLarge: 3.09

Perceived
likelihood of
cheating
being
undetected

–

–

MSmall: 4.63
MLarge: 4.84

MSmall: 4.91
MLarge: 4.84

Perceived
capability of
others

–

–

MSmall:4.67
MLarge: 4.54

MSmall:4.67
MLarge: 4.54

Perceived ease
of success

–

–

MSmall:3.87
MLarge: 3.74

–

Feelings of
anonymity

–

–

MSmall: 5.13
MLarge: 5.30

–

Social
comparison

–

–

MSmall:5.05
MLarge: 4.93

–

Competitive
motivations

–

–

MSmall: 5.05
MLarge: 4.93

–

Competitive
intensity

–

–

MSmall:4.80
MLarge: 4.84

–

Independent
Variable(s)

Dependent
Variables

7.5. Discussion
Study 4 once again demonstrated that large competition groups
encouraged more cheating, supporting Hypothesis 1. It seems that being
in larger competition pools increases expectations of a higher absolute
number of cheaters, which then increases perceptions of cheating as
socially acceptable, leading to more cheating. A parallel serial pathway
via perceptions of the likelihood of cheating escaping detection
following increased expectations of a higher absolute number of
cheaters was not significant. Although we found initial evidence sup
porting both Hypotheses 2 and 3 when two separate serial mediation
analyses were conducted, the parallel serial model analysis (in which
each mediator was controlled for by the others) indicated that compe
tition group size only influenced cheating behavior via the pathways
that included perceptions of cheating as acceptable (both as a single
mediator and as a stage 2 mediator following expectations of a higher
number of cheaters) but not via perceptions of the likelihood of cheating
being undetected (neither as a single mediator nor as a stage 2 mediator
following expectations of a higher number of cheaters) when percep
tions of cheating as socially acceptable were also included in the model.
Thus, our findings provide stronger evidence for our Hypothesis 2 than
for our Hypothesis 3.

†

p, <.10, *p < .05, **p < .01, ***p < .001.

whether being in larger competition pools would influence actual
cheating behavior (see Table 3 for a summary of our main-effects results
across four experiments). Our findings demonstrated that being in large
competition groups increased cheating behavior, thus supporting Hy
pothesis 1. We also observed that this link was mediated in a serial
manner by expectations of a higher absolute number of cheaters among
competitors in the competition group and increased perceptions of
cheating as socially acceptable, in support of Hypothesis 2. Although we
observed some initial evidence supporting Hypothesis 3—that larger
competition groups increased cheating because of expectations of a

8. General discussion
Across four experiments involving both student and general popu
lation samples, and in-person and online competition groups, we tested
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higher absolute number of cheaters which in turn increased perceptions
of the likelihood of cheating being undetected—this serial mediation
pathway was no longer significant once perceptions of cheating as an
injunctive norm was entered and controlled for in a parallel serial
mediation model. This implies that the psychological pathway from
competition pool size to cheating appears to be primarily driven by
social-normative effects rather than by deindividuation effects.
Hence, our findings are consistent with past research on social norms
showing that people defect more in social dilemmas when the group is
larger (vs. smaller) because of the expectation that others might also
defect (Bicchieri, 1990). Before engaging in deviant behavior, people
adopt neutralization strategies, one of which is to believe that others will
behave in the same way (Sykes & Matza, 1957). Thus, when people
expect that others will cheat, they may be more motivated to convince
themselves that doing so is acceptable and that they should do the same
to avoid missing out (e.g., McCabe, 1992; Pierce et al., 2013).

smaller, competition groups expected a higher absolute number of
competitors in their group to cheat. According to the ratio bias phe
nomenon, despite similar or even lower percentages of expected
cheaters in both smaller and larger competition groups, more numerous
cheaters can make cheating appear more rampant in the minds of par
ticipants in the larger, as compared with the smaller, competition group
due to people’s tendency to focus on a single number and perceive a high
numerator to be more numerous regardless of the denominator. Because
people’s perception of “what is” often informs their perceptions of “what
should be” (Morris et al., 2015), we indeed observed that expectations of
more numerous cheaters in the larger competition group in turn
increased people’s perceptions of the cheating behavior (i.e., over
reporting) as socially acceptable (a perceived injunctive cheating norm),
which in turn influenced individuals to consequently engage in more
cheating themselves.
Although our findings also suggest that being in larger competition
groups may increase the likelihood of cheating via expectations of a
higher number of cheaters, which leads to stronger perceptions of the
likelihood of escaping detection, we ultimately found in a parallel-serial
model that when all of our proposed mediators controlled for each other,
the serial pathway via the perceived absolute number of cheaters and
the perceived acceptability of cheating was the more significant
pathway than the serial pathway via the expected absolute number of
cheaters and the perceived likelihood of being undetected (which turned
non-significant in the parallel serial mediation analyses). Our results
imply that stronger perceptions of being undetected, which arise from
expectations of a higher absolute number of cheaters in the larger
competition pool condition, may indeed play a role in explaining why
people in larger competition groups cheat more. However, the role may
be more minor than we had initially anticipated. Indeed, the social
norms pathway via expectations of the absolute number of cheaters and
perceptions of cheating as acceptable appear to be much better at
explaining the link between competition pool size and cheating behavior
than the pathway via expectations of the absolute number of cheaters
and perceptions of the likelihood of being detected.
Finally, our findings also contribute to previous research on
perceived cheating norms and cheating behavior (e.g., Gino et al.,
2009). In our studies, we find that people in larger competition groups
expect a higher absolute number of their fellow competitors to cheat,
which in turn increase their perceptions that cheating is socially
acceptable, leading to more cheating. Hence, our research also makes a
more general contribution to the ethical decision-making literature (e.g.,
see Tenbrunsel & Smith-Crowe, 2008 for a review) by showing that a
mere environmental cue, such as the number of competitors, can in
fluence people’s cheating behavior via expectations of the number of
others who will cheat, which, in turn, makes cheating appear more
acceptable as a behavioral norm.

8.1. Theoretical implications
Our research contributes to theories of unethical behavior in
competitive contexts. To our knowledge, we have provided one of the
first direct empirical tests of the number of competitors and cheating
behavior. Extant research on competitive contexts and unethical
behavior has not previously examined the number of the competitors as
an important contextual characteristic affecting unethical behavior,
instead focusing primarily on the effects of the state of being in a
competition (e.g., Hegarty & Sims, 1978; Pierce et al., 2013), the indi
vidual attributes of competitors (e.g., Vriend et al., 2016), and the
relational attributes between competitors (e.g., Kilduff et al., 2016; Yip
et al., 2018). Our research extends the literature on unethical behavior
and competition by considering how common knowledge of the number
of competitors can affect people’s cheating tendencies, and we find that
having a large number of competitors can increase cheating.
Similarly, existing research on the effects of competition group size
to date has mostly focused on competitive motivations and behaviors in
contexts where cheating is not possible or not measured (e.g., Boudreau
et al., 2011; Certo et al., 2010; Garcia & Tor, 2009; Orrison et al., 2004;
Vandegrift & Duke, 2015; Vandegrift & Holaday, 2012). Thus, we
extend this past work by showing that competition group size influences
not only competitiveness, but also unethical behaviors. Although past
work has suggested that being in a small competition group increases
competitiveness, a phenomenon known as the n-effect (Garcia & Tor,
2009), more recent work has found that this relationship may not be as
robust under certain conditions, such as when competitive behavior has
an impact on others (e.g., Vandegrift & Holaday, 2012). Our research
adds to this emerging research by identifying another unique context in
which competition group size does not influence competitive motives: in
anonymous and virtual competitions between strangers in which
cheating on performance is a tenable behavioral option. That we did not
find competitiveness to be a significant mediator in our investigation
might be explained by past research on contexts under which competi
tive motivations are fueled. For instance, Festinger (1954) argued that
one important factor fueling competitive motivations is the ability to
assess unambiguous performance capability. In our research, because
people had the opportunity to cheat, their true performance abilities
could not be accurately assessed, which might have muted any effect of
the number of competitors on competitive motivations. Because our goal
was to examine competition pool size and cheating, and not competition
size and competitive motivations, we chose a measurable cheating task
in which people could cheat and artificially inflate their competitive
performance on a task, departing from previous research designs on the
number of competitors and competitiveness (e.g., Garcia & Tor, 2009;
Vandegrift & Duke, 2015; Vandegrift & Holaday, 2012).
Our results from Study 4 also shed light on the psychological pro
cesses explaining the link between competition pool size and cheating.
First, we observed that people belonging to larger, as compared with

8.2. Practical implications
The number of competitors that one has is highly prevalent in many
aspects of people’s personal and organizational lives. Our findings
suggest some important practical implications for organizations. First,
given that the prevention of unethical behavior is a goal of many or
ganizations and that most organizational contexts are generally
competitive in nature, managers may want to carefully think about how
they frame and organize their business units within the organization. For
instance, creating smaller units or teams with fewer members within a
larger department might help frame the size of the competition pool as
smaller and decrease perceptions of unethical behavioral norms and
unethical behavior within the department and organization. Organiza
tions might also want to design incentives to limit the number of com
petitors for a performance or a sales bonus to avoid increasing socialnorm perceptions that others will cheat to achieve higher performance
outcomes and thus evoke an injunctive cheating norm that can influence
individuals to similarly cheat more themselves. For individuals, one
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practical implication of our research is that people might wish to selfselect into smaller competition pools (e.g., smaller organizations with
fewer employees) if they want to avoid being in an environment where
cheating on performance is more likely to occur.

cheating behavior, such as the possibility that people care less about the
effect of their actions on others in larger competition groups. For
example, past research has shown that people are more likely to impose
harm on others when they are in large (vs. small) competition groups
because their actions may be perceived as less harmful to other indi
vidual competitors in larger groups (Vandegrift & Duke, 2015).
This leads us to a limitation related to our research design. First,
although the expected number of absolute cheaters may capture
whether people are considering the number of people who cheat, it is an
imperfect measure of how prevalent people may perceive cheating to be.
This is because not everyone is similarly susceptible to the ratio bias.
People in the larger-competition-group conditions who are more sus
ceptible to the ratio bias will be more likely to perceive cheating as more
prevalent than those who are less susceptible to the ratio bias (a large
percentage of individuals being susceptible than not as evidenced by
ratio bias studies). In fact, those in the larger-competition-group con
ditions who are less susceptible to the ratio bias will likely realize that a
higher absolute number of cheaters does not necessarily mean cheating
is common (and may, in fact, be less of a common phenomenon). These
variances in susceptibility to the ratio bias can give rise to within-group
differences on whether overreporting is considered socially acceptable.
Another limitation is that we used a similar cheating behavioral
measure across our studies (i.e., a performance-based task). Given the
difficulty of finding an unethical behavioral measure that would allow
us to feasibly manipulate the number of competitors, we felt it was
important to use a performance-based task in our studies. Future studies
could examine the effect of competition group size on other measures of
the prevalence of cheating and other measures of dishonest behavior
that are not based on a performance task.
A third limitation of our research is that we did not investigate in
dividual differences as possible moderators. For example, previous
research has shown a negative relationship between an individual’s
moral identity (Aquino & Reed, 2002) and cheating behavior (see Shao,
Aquino, & Freeman, 2008 for a review). As such, an individual’s moral
identity could moderate the relationship between the number of com
petitors and cheating. Furthermore, personality characteristics might
also influence the effect of competition group size on unethical behavior
through normative perceptions. For instance, some individuals have a
higher tendency of being influenced by social norms than others
(Schwartz, 1973). Future research could investigate whether individual
characteristics moderate the relationships between competition group
size, perceptions that others will cheat and get away with it, and
cheating behavior. Additionally, future research should also investigate
the contextual boundary conditions of our effects, such as whether our
effects would continue to emerge under less or non-competitive contexts
or under another reward payment scheme, such as an absolute payment
scheme rather than a relative reward payment scheme. Past economic
research has shown that whether rewards are given based on relative or
absolute performance can impact the likelihood of whether people
engage in negative behaviors, such as sabotage for selfish gain
(Chowdhury & Gürtler, 2015).

8.3. Strengths, limitations, and future directions
Our work has several noteworthy strengths. First, we conducted our
studies in both the laboratory with actual competitors and on online
platforms with abstract and virtual competitors, showing that the effect
of the number of competitors on cheating holds even when the physical
presence of other competitors is not immediately felt. Second, we
measured unethical behavior by assessing actual cheating behavior
rather than by assessing cheating intentions or self-reports. Third, we
devoted effort to testing the strength of our mediators in different ways.
We directly tested the link between our independent variable and our
mediating variables and alternative mechanisms (Study 3), and we
conducted a serial mediation study (Study 4). Fourth, in addition to
examining our proposed mechanisms, we tested other possible alterna
tive mechanisms.
There are several possible explanations for why we did not observe
significant results for our alternative mechanisms. First, feelings of an
onymity may have been similar across the two conditions, as all par
ticipants in both conditions were similarly aware of researchers’
knowledge of participant online IDs on the study platform (that is, re
searchers could equally communicate with and pay participants, eval
uate participants’ reputations, and/or blacklist and whitelist
participants via their online participant IDs in both large and small
conditions). Thus, it is likely that competition group size had no sig
nificant influence on participants’ feelings of anonymity during the
study, given that it was relatively clear to all participants that they were
not more or less anonymous than other participants completing the
study online.
One possible reason we did not observe significant effects of
competition group size on any of the mechanisms related to social
comparison processes (i.e., social comparison, competitive motivations,
competitive intensity)—as compared with past work on the n-effect by
Garcia and Tor (2009)—is likely due to differences in the cheating
context. In our studies, it was clear from the task instructions that
overreporting was possible; participants simply had to self-report and
check off whether they had solved each word jumble without having to
provide a solution for it. Experimental studies on the n-effect by Garcia
and Tor (2009) were not designed for the possibility of cheating to
occur, nor was cheating measured.
Similarly, the fact that competition group size did not have an effect
on the perceived capability of others and the perceived ease of success
could also be attributed to the fact that cheating was possible. When
there was an opportunity for all competitors to cheat, regardless of
competition group size, both the perceived ease of success and the
perceived capability of others were ambiguous and difficult to estimate
due to the fact that many competitors in the competition pool could
cheat (which would affect the probability of winning), and even inca
pable people could still win by cheating (which would decrease the
relevance of others’ capabilities). As a result, this is likely why compe
tition group size did not have a significant effect on these alternative
mechanisms.
It is important to note that we do not claim our proposed mechanisms
as the only pathway explaining our effect. Rather, we find evidence
demonstrating perceptions of numerous others who will cheat and
perceptions of cheating as socially acceptable behavior to be one
promising serial pathway explaining our effect. We focus our contribu
tions on our primary effect—that having more competitors increases
individual cheating behavior, an important link that has received little
to no attention in the literature thus far, despite its serious implications.
Future research should continue to explore other possible mechanisms
explaining the relationship between competition group size and

8.4. Conclusion
In life, we are often surrounded by competitors for coveted resources
and prizes. The present research suggests that the presence of more
competitors influences peoples’ propensity to cheat for personal gain, in
part due to higher expectations of the absolute number of likely cheaters
in the competition pool, which strengthens perceptions of cheating as an
acceptable behavior. Dishonesty may be more prevalent in larger, as
compared with smaller, organizations (e.g., Dalton & Kesner, 1988) and
schools (e.g., McCabe & Trevino, 1997), a phenomenon that has
important implications for many of our major life decisions.
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