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ABSTRACT 
How do people behave in the face of uncertainty? Some studies suggest that even when they are unaware of how others will 
behave, people default to cooperative behavior; however, other research suggests that uncertainty leads to more competitive 
behavior. Little research has examined how individual differences moderate such behavioral decisions. This study proposes that a 
stable (dispositional) sense of justice may, ironically, lead to more competitive behavior. Specifically, people who score highly in 
belief in a just world, system justification, and religiosity, and low in ambiguity tolerance may be more inclined to compete rather 
than cooperate because they believe people who experience positive outcomes deserve those outcomes regardless of the means 
taken to achieve them. Across two studies, participants (N = 288) engaged in a prisoner’s dilemma game — a task where they 
must choose to compete or cooperate — and completed the aforementioned individual difference measures. Results show that 
people tended to cooperate, but those high in system justification and belief in a just world were more likely to compete. In other 
words, people with a strong sense of cosmic justice were likely to exhibit competitive behavior under uncertain conditions. 
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INTRODUCTION 
With the rise of the COVID-19 pandemic, economic turmoil, and the threat of international conflict, our society lives with a great 
amount of daily uncertainty. Amidst this uncertainty, people must decide how to interact with one another. Many choose to 
compete (e.g., hoarding groceries and toilet paper). Others choose to cooperate (e.g., socially distancing and wearing masks). Why 
do some choose one strategy over the other? Might one’s sense of cosmic justice impact their social behavior in times of 
uncertainty?  
 
Uncertainty, in the sense that individuals have no information about how others will behave, is a complex issue that has been 
tackled across fields, including philosophy, computer science, economics, business management, sociology, and psychology.1–9 
Research into uncertainty’s effect on human behavior suggests a lack of consensus. Prior studies — although limited in number10 
— have shown a dialectical struggle between cooperation and competition. Psychological research has yet to explore specifically 
how such ‘cosmic uncertainty’ — as defined in this study as the general feeling that worldly events are random, lacking order or 
fairness — affects social decision-making. Individuals who believe in randomness believe that good life behaviors may not result 
in good life outcomes. For instance, a person who donates money to charity is no more or less likely to contract a terminal illness 
than someone who does not donate to charity. Conversely, ‘cosmic justice’ is operationally defined as the general feeling that the 
world is a just, fair place where people generally get what they deserve. People who believe in cosmic justice are more inclined to 
believe that good things happen to good people and bad things happen to bad people. Thus, a person who donates money to 
charity may have a lower probability of contracting a terminal illness than someone who does not donate to charity. There is no 
single scale assessing a sense of cosmic justice, but there are many adjacent scales which will be introduced in the “Individual 
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Differences” section below. First, it is worth examining people’s general tendencies toward cooperative versus competitive 
behavior when situations do not explicitly call for one behavior or the other. 
 
Uncertainty and Cooperation 
Some studies suggest that people performing tasks with others default to cooperative behavior.1, 2 This means that humanity’s 
altruistic tendencies tend to outweigh situational uncertainty. One reason to default to altruism is the concept of evolutionary 
fitness.11 Evolutionary psychology delves into how human and animal behavior tends to maximize the agent’s evolutionary fitness 
— the ability to pass on our gene pool in the form of offspring. Our human ancestors were more likely to survive and pass along 
their genes if they cooperated with those who they are related to — such as offspring and family members. Early humans faced 
uncertainty; by working together, as opposed to competing with each other, they were able to hunt large game that could feed all.  
 
There are, too, more practical purposes for cooperation. For example, people factor their reputation into their competitive or 
cooperative decision-making processes.12 When an individual is pitted against another person in multiple social situations, they 
tend to avoid giving negative impressions of themselves so as not to harm any potential future relationship. Indeed, in studies of 
game theory, participants tend toward cooperation and mutual respect — especially when they are aware that they will be playing 
multiple games in succession with that same partner.12 Thus, there is reason to believe that, under conditions of uncertainty, 
human behavior tends to favor cooperation over competition.  
 
Uncertainty and Competition 
However, other evidence suggests that uncertainty leads to more displays of competitive behavior. For instance, students in the 
classroom who are ranked against each other tend to withhold assistance from their peers.3 This competitive effect was seen when 
personal and peer rankings were unknown suggesting that uncertainty plays a significant role in the decision-making process. 
When resources are scarce and people do not know their likelihood of attaining those resources, they hold less regard for others.13  
 
Similarly, fellow employees are more likely to compete rather than cooperate when payoffs are uncertain.14 Employees at all levels 
in a performance-based compensation scheme who did not know how many ‘winners’ would be named competed against each 
other at a much higher rate. This willingness to enter into competitive behavior was strictly determined by the ambiguous payoff 
conditions for the employees.  
 
Thus, the effect uncertainty has on social decision-making is not fully understood15 as researchers have arrived at competing 
conclusions.  
 
Individual Differences in World Beliefs 
To predict whether people will compete or cooperate in uncertain conditions, it may be helpful to examine the world beliefs 
people tend to carry into situations. In other words, do people generally believe in randomness or cosmic justice? The purpose of 
this study is to see whether individual differences in justice beliefs predict behavioral outcomes, namely cooperation or 
competition. Such individual differences include belief in a just world,16 ambiguity tolerance,17 and system justification.18 Belief in a 
just world is one’s tendency to believe that people tend to get what they deserve.16 Ambiguity tolerance is defined as a measure of 
one’s preference and comfortability with uncertain conditions.17 Similarly to just world beliefs, system justification measures how 
well individuals believe the current system — either cultural, societal, organizational, or economic — is inherently justified.18 Each 
of these individual differences relates to beliefs in cosmic justice. Specifically, people who score highly in belief in a just world and 
system justification and low in ambiguity tolerance would be more inclined to believe that good things tend to happen to good 
people. 
 
Current Study 
This study proposes that people who have a stronger inherent sense of justice may engage in more competitive (versus 
cooperative) behavior. Whereas cooperation tends to benefit the group, competition tends to benefit the individual. So, people 
with a strong sense of justice may feel entitled to the individual spoils of competition and attribute their positive outcomes to 
cosmic justice rather than their individual decision to compete. To examine this hypothesis, participants in this study completed a 
prisoner’s dilemma game. The prisoner’s dilemma game is a two-player game in which each player can choose to either cooperate 
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or compete.19 However, the game is played without knowing what one’s partner selected, and outcomes are mutually determined 
such that competing tends to benefit the individual and cooperating tends to benefit the group. Thus, the prisoner’s dilemma 
game is a perfect vehicle to study competition and cooperation when outcomes are uncertain. 
 
Participants in this study attended virtual game sessions where they played a simple prisoner’s dilemma game with others they met 
at the sessions. Sessions were designed to maximize participants’ uncertainty as to how others would behave. Two studies were 
conducted. This exploratory first study aimed to understand whether and how people’s belief systems predicted their competitive 
versus cooperative behavior. The second study aimed to experimentally manipulate conditions of cosmic uncertainty by priming 
participants with a fair or unfair condition. Additionally, a religiosity index was added to the second study as people who are 
highly religious generally have a strong sense of cosmic justice. Thus, it may show similar or related results to the original three 
scales in situations of competition.  
 
METHODS AND PROCEDURES 
Study 1 
Participants 
Students were recruited from introductory psychology courses (N = 151) at a large midwestern university for course credit. 
Though demographic information was not collected for this sample, here demographics data from the subject pool at large is 
reported and from our own past studies. Subject pool participants are generally 61% Female, 59.6% White, and average 18.9 years 
old. Participants signed up for times resulting in groups of no less than three and no more than ten. Use of this sample was 
authorized by the authors’ Institutional Review Board who deemed the current line of research exempt (HUM00189456). 
 
Materials 
Four constructs were used to create a Qualtrics survey: Belief in a Just World,16 Ambiguity Tolerance,17 System Justification,18 and 
the Positive and Negative Affect Scale (PANAS)20 (the PANAS was included as a distractor). Higher scores on the belief in a just 
world scale predict important attitudes such as a stronger belief in an individual’s own ability to affect change on the world based 
on their actions.16 A high ambiguity tolerance score predicts that individuals will manage well in unfamiliar, ambiguous, or cross-
cultural situations.17 Higher scores on the system justification scale predict behaviors that uphold the current societal system.18 
Internal reliability as measured by Cronbach’s alpha was high for system justification (  = .82) but low for belief in a just world (  
= .69) and ambiguity tolerance (  = .61). 
 
A task followed where written instructions asked participants to count specific letters (e.g., “e” and “g”) on a page from a 
textbook. This task was also used in the prisoner’s dilemma game as the assignment they would either split with (cooperate) or 
assign to (compete) their partner in the game.  
 
Design 
The independent variables were the three scales measuring beliefs about uncertainty, and the dependent variable was whether 
participants decided to cooperate or compete in the prisoner’s dilemma game. 
 
Procedure 
Participants joined a Zoom video session on their home computers. A researcher guided the participants through the study. 
Participants were asked to mute their own audio and video. The Zoom chat feature was used to message information to 
participants to coordinate gameplay. After providing informed consent, participants worked through a series of counter-balanced 
scales (i.e., presented in a random order): belief in a just world, ambiguity tolerance, system justification, and the PANAS. Next, 
they completed a tedious task that involved counting letters on a textbook page (e.g., count all occurrences of the letter “E” on a 
page). This was intended to distract participants from drawing any connection between the survey content and the game play.  
 
Next, participants were paired at random but not notified about the name of their partner so researchers could assign pairings 
even in odd group sizes. In the game, participants were told there was additional letter-counting that needed to be completed. 
Participants were told they had two options: they could assign their partner to do the task, or they could split the task between 
them. Participants were aware of the payout matrix (Table 1) but unsure what their payout would be as the payout is determined 
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by both partners’ choices — not unilaterally. Payouts, or consequences for the game, included zero, one, two, and four pages of 
letter-counting tasks similar to that which was completed as the distraction task. See Table 1 for the ‘payout’ structure presented 
to participants. After deciding, participants completed the letter-counting task per the payout matrix. 

Player Matrix Result Letter Counting Payout 

Player 1 

Player 2 

Split 

Split 

1 page 

1 page 

Player 1 

Player 2 

Split 

Assign 

4 pages 

0 pages 

Player 1 

Player 2 

Assign 

Split 

0 pages 

4 pages 

Player 1 

Player 2 

Assign 

Assign 

2 pages 

2 pages 

Table 1. Prisoner’s Dilemma Payout Matrix as shown to participants 
 
Results 
It was hypothesized that people high in aspects of cosmic uncertainty would be more likely to compete (vs. cooperate). Thus, a 
multiple logistic regression model was conducted to predict people’s decision to assign or split from their belief in a just world, 
ambiguity tolerance, and system justification (Table 2). As this was an initial exploratory study, a liberal measure of statistical 
significance was accepted (  = .10).  

  Odds Ratio 95% Confidence 
Interval 

p-value 

BJW 1.25 (0.68, 2.31) 0.46 

AT 1.29 (0.54, 3.04) 0.55 

SJS 1.42 (0.96, 2.10) 0.07 

 
Table 2. Study 1 Results. Note: BJW = belief in a just world, AT = ambiguity tolerance, SJS = system justification scale 
 
In Study 1, most people chose to cooperate (split the letter-counting work: 69.5%) rather than compete (assign the letter-counting 
work: 31.5%). Neither ambiguity tolerance nor belief in a just world predicted people’s decisions to compete or cooperate (both p 
> .10). However, initial evidence was found that there is a correlation between a participant’s system justification scale score and 
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their decision to compete (p = 0.07). People who scored highly in system justification were more likely to assign letter-counting 
work to their fellow participant (Figure 1). Although only marginally significant by conventional standards, this preliminary 
finding warrants further investigation.  
 
Study 1 carried several limitations. After analyzing Study 1’s results, it was concluded that low internal reliability in the belief in a 
just world and ambiguity tolerance scales could be driving (null) results. In other words, these individual differences may not have 
been optimally measured. Additionally, an unmeasured individual difference (i.e., religiosity) was identified as a likely driver of 
justice beliefs. Like people high in system justification, highly religious people generally share a strong sense of cosmic justice. So, 
highly religious people may also behave in similarly competitive ways. Yet, no religiosity measure was included in Study 1. Finally, 
Study 1 measured a dispositional sense of cosmic justice but did not manipulate perceptions of cosmic justice. Study 2 was 
designed to address these limitations.  

 

Figure 1. System Justification Scale Results from Study 1 
 
Study 2 
Participants 
For the second study, students were recruited from introductory psychology courses (N = 135) at a large midwestern university 
for course credit. Participants were 55% Male and 45% Female. The racial background was 63% White, 18% Asian, and 15% 
Other. Participants ranged from 17 to 35 years old (M = 19.3, SD = 1.8). Due to time limitations, some participants were unable 
to answer demographic questions at the end of the study (14 no response to gender and 16 no response to race; percentages 
reported exclude non-respondents). Participants signed up for times resulting in groups of no less than three and no more than 
ten. 
 
Materials 
Study 2 tasked participants to complete scales for five constructs: Global Belief in a Just World,21 Ambiguity Tolerance,22 System 
Justification,18 a Religion Index,23 and a distraction task (completing a Positive Negative Affect scale).20 Note the changes from 
Study 1: a revised (global) belief in a just world scale,21 a revised ambiguity tolerance scale,22 and the addition of a religion index.23  
The revised scales were included to improve internal reliability (i.e., improve measurement). The religion index was included to 
explore another possible basis of behavior under uncertain conditions. Internal reliability as measured by Cronbach’s alpha was 
high for belief in a just world (  = .89), ambiguity tolerance (  = .82), system justification (  = .84), and religiosity (  = .91). 
 
The letter-counting task was identical to that used in Study 1.  
 
Design 
Study 2 aimed to experimentally manipulate cosmic uncertainty. Participants were randomly assigned to either a fair or unfair 
condition. The fair condition asked participants to write a detailed paragraph about, “a time in your life when you felt the world 
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was very fair to you and that you generally got what you deserved.” The unfair condition asked participants to write a detailed 
paragraph about, “a time in your life when you felt the world was very unfair to you and that you generally did NOT get what you 
deserved.” These paragraphs were designed to manipulate participants’ sense of cosmic fairness and order. This design was 
adapted from a commonly used power manipulation wherein participants write about a time they experienced high or low 
power.24 Thus, independent variables in Study 2 included the experimental condition and the four scales measuring beliefs about 
uncertainty. The dependent variable was whether participants decided to cooperate or compete in the prisoner’s dilemma game.  
 
Procedure 
As in Study 1, participants were guided by a researcher over Zoom. After providing informed consent, participants worked 
through a series of counter-balanced scales: belief in a just world, ambiguity tolerance, system justification, a religious index, and a 
distraction scale. Next, they completed one page of letter-counting as in Study 1 (which introduced participants to the tedious 
work they would later assign or split). This was followed by a writing task about a fair or unfair experience in the participant’s own 
life. Next, participants went through the same procedure as Study 1’s prisoner’s dilemma type game: Participants could assign 
their partner to do additional letter-counting, or they could split the counting between them.  
 
Results 
Study 2 results were expected to replicate our Study 1 results in that people high in facets of cosmic uncertainty would be more 
likely to compete (vs. cooperate). Thus, a multiple logistic regression model was conducted that predicted people’s decision to 
assign or split from their belief in a just world, ambiguity tolerance, system justification, and religiosity (Table 3). The researchers 
also examined whether the fairness manipulation made participants more or less likely to compete. For these confirmatory 
analyses, a more conservative threshold of statistical significance was adopted (  = .05). Finally, exploratory analyses were 
conducted to assess whether demographic variables such as age or gender predicted a participant’s decision to compete (or 
cooperate). For these exploratory analyses, a more liberal threshold of statistical significance was used (  = .10) 

  Odds Ratio 95% Confidence Interval p-value 

BJW 1.82 (1.16, 2.97) 0.01* 

AT 1.51 (0.71, 3.33) 0.29 

SJS 1.80 (1.22, 2.74) 0.004** 

RI 0.93 (0.68, 1.28) 0.67 

Signif. codes: **’ 0.01 ‘*’ 0.05  

Table 3. Study 2 Results. Note: BJW = belief in a just world, AT = ambiguity tolerance, SJS = system justification scale, RI = religious index 
 
As in Study 1, most people chose to cooperate (split the letter-counting work: 69.6%) rather than compete (assign the letter-
counting work: 31.4%). The association between system justification and a participant’s decision to choose to “Assign” (p < 0.05) 
was replicated. Additionally, there was evidence that people with a higher belief in a just world were more likely to assign letter-
counting work (p < 0.05). That is, people who scored higher in belief in a just world and system justification were more likely to 
choose the competitive option of “assigning” work to their peer. As in Study 1, no evidence supported the notion that ambiguity 
tolerance had any meaningful bearing on a participant’s decision in the binary prisoner’s dilemma game (p = 0.29), nor was there 
evidence to suggest that religiosity plays a role in this competitive decision (p = 0.67).  
 
No evidence was found that experimentally manipulating participants’ feelings of cosmic justice impacted their competitive 
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decision, nor did it have any interaction with any other scale (Condition p = 0.61; Condition & Belief in a Just World p = 0.94; 
Condition & System Justification p = 0.94; Condition & Religiosity p = 0.52).  
 
Age was not a significant predictor of a participant’s decision to compete or cooperate (p = 0.63). However, the data showed quite 
the opposite for gender (p < 0.05). Gender played a significant role in the decision-making process and was correlated with certain 
personality constructs. When conducting Welch T-tests to examine gender differences between scales, evidence was found that 
Men (M = 3.59) scored higher than women (M = 3.00) in belief in a just world (p < .001), marginally higher (M = 3.30) than 
women (M = 3.15) in ambiguity tolerance (p = .10), and higher (M = 3.93) than women (M = 3.01) in system justification (p < 
.001). Men (M = 2.69) and women (M = 2.71) did not differ in religiosity (p = .92). Further logistic regression analyses were 
conducted to assess whether belief in a just world and system justification predicted decisions to compete/cooperate controlling 
for gender. Both belief in a just world (p = 0.07) and system justification (p = 0.08) were marginal predictors of competitive 
behavior even controlling for gender. 

DISCUSSION 
Across two studies, the overwhelming majority of people chose to cooperate in the face of uncertainty. However, this trend was 
reversed among individuals who had a strong, stable sense of cosmic certainty — that is, people who believed the world was fair 
and the system was just tended to compete. This could be due to participants’ beliefs about how society works. For instance, 
those that score highly on system justification are more likely to strongly agree with statements such as ‘everyone has a fair shot at 
wealth and happiness’ or ‘society is set up so that people usually get what they deserve’.25 If an individual scores highly on system 
justification, then it is likely that they believe that they deserve any positive outcomes they receive, as good things only happen for 
good people. If something drastic were to change in the society that currently serves them well, then they would generally be 
worse off. Those that believe that the system is working in their favor may experience less (if any) guilt that comes with knowing 
others are less fortunate. It is worth noting that these effects held for both men and women and were not dependent on 
participants’ ages. 
 
Our findings contrasted to prior studies that suggest that uncertainty leads to competitive behavior. In the classroom study that 
ranked students, under uncertain conditions students tended to resort to selfish, competitive behavior so as to not jeopardize their 
own position in the class rankings.3 In our study, most of our participants chose to cooperate. This pattern of results is more 
consistent with research showing that people tend to cooperate to improve their reputation for future interactions.12 However, as 
participants in the current study played only a single round of the game, this study suggests that reputation-building is not the only 
driver of cooperation. As one participant in our study stated, they saw cooperation as the ‘fair’ option and ‘didn’t want the other 
person to have so much work left.’ 
 
Limitations and Future Directions 
Our research involved several limitations. Our study’s first limitation was that our ambiguity tolerance and belief in a just world 
scales yielded low internal reliability scores in Study 1. This limitation was addressed in Study 2 in the form of revised belief in a 
just world21 and ambiguity tolerance22 scales with a history of higher internal reliability. Indeed, internal reliability improved for 
both belief in a just world (  = 0.69 in Study 1;  = 0.89 in Study 2) and ambiguity tolerance (  = 0.61 in Study 1;  = 0.82 in 
Study 2). Future research may consider replicating these findings with the revised scales. Alternatively, as these scales were 
intended to measure the novel construct of “cosmic justice,” this construct may deserve its own scale rather than be measured 
through these proxy scales. 
 
Another limitation this study ran into is that, due to COVID-19, all research had to be conducted online through platforms such 
as Qualtrics and Zoom. Individual participants never saw or interacted with each other as they would in a classroom or 
workplace. Similarly, participants did not know who they would play the competitive behavior game against. Although these 
decisions likely bolster internal validity, they limit external validity when applying these concepts to ‘real-world’ cases. In the ‘real 
world,’ people are expected to exhibit even more cooperative behavior, as a number of social pressures manifest when individuals 
are making decisions face-to-face.26 For instance, a classic study shows that people are more inclined to help others (1) when they 
empathize with the target and (2) when they have to see the ramifications of their actions.24 
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Though this research is not definitive, it opens the door for future research to further investigate this relationship. More 
specifically, researchers should work to better isolate and understand a causal relationship between one’s system justification score 
and their projected behavior. Study 2 attempted to experimentally manipulate perceptions of systemic fairness to little success. 
Writing one paragraph may not be enough to manipulate a participant’s belief in cosmic justice. Future studies may use a stronger 
manipulation. Such manipulations could include longer free-response essay questions about times when participants were treated 
fairly or unfairly by the “system” or “society at large.” Alternatively, researchers could implement fake news articles or videos that 
portray examples of society’s parity or inequality. 
 
Theoretical and Practical Implications 
Though decision uncertainty has been studied at length,1, 3, 9, 10, 15, 27 cosmic uncertainty, as defined in this study, is a nuanced 
approach to explain human competitive behavior. The findings suggest that in the face of uncertainty, people who have a stable 
sense of cosmic justice — i.e., those high in system justification and belief in a just world — tend to compete. Further research is 
needed to determine the bounds of this effect and how task definitions influence people’s perceptions of uncertainty in social 
games. 

This study has further societal implications. Though these concepts may appear abstract, there are real decisions people make in 
the face of uncertainty on a daily basis. Understanding individual differences in beliefs about cosmic fairness could lead to 
understanding people’s decisions to quarantine, wear masks, get vaccinated, or socially distance. In order for the world to be put 
back together again, it is vital to understand the inner workings of how decisions are made based on underlying individual 
differences in beliefs. 
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PRESS SUMMARY 
How do our underlying beliefs about fairness, justice, and ambiguity influence our behavior? Does it lead us to cooperate or 
compete? Little research has examined how individual differences between people moderate cooperative and competitive 
behavior in the face of uncertainty.  This study proposes that a stable sense of justice may, ironically, lead to more competitive 
behavior. Specifically, people who score highly in belief in a just world, system justification, and religiosity may be more inclined 
to compete rather than cooperate because they see themselves as good and believe they deserve positive outcomes. Our results 
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show that people tended to cooperate, but those who believe the current social system is fair and that the world is just were more 
likely to compete. In other words, people with a strong sense of cosmic justice would be more likely to exhibit competitive 
behavior under uncertain conditions. 

 
 
 
 


