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I. Literature Review  
and Introduction

Introduction

Game theory, the study of the behavior of decision-
makers and the outcomes of those decisions (Aumann, 
2008), has proven to be extremely useful in !elds such 
as economy, warfare, and psychology.  Certain branch-
es of game theory o"en dive into di#erent aspects of 
the games that are o"en played by two players. In re-
cent decades, behavioral game theory, which describes 
actual human behavior by using empirical observation 
(Camerer, 1997), has become of interest for researchers 
who hope to use it as a key point of synthesis between 
game theory and cognitive science (Camerer, 2003). 
$is paper aims to help further implement behavioral 
game theory in order to understand the di#erences in 

rationality and decision making between adults (ages 
18 and above) and teenagers (ages 13 to 17). 

!e Basics of Game !eory

A Further Understanding of Behavioral 
Game !eory

When discussing behavioral game theory, there is 
an emphasis on describing the actual behavior of play-
ers through empirical observation (Camerer, 1997). 
Overarching game theory commonly uses math-
ematical principles with highly rational players, how-
ever, behavioral game theory focuses on how human 
beings, who are not o"en rational, behave in di#er-
ent strategic situations (Gächter, 2004). Research on 
this branch of game theory continues to help narrow 
down the limits of the rationality of human beings 
(Camerer & Ho, 2015).
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Game !eory Games

Within behavioral game theory, the Prisoner’s Di-
lemma, Traveler’s Dilemma, and the Dictator Game 
(see Appendix A for each) best represent some of the 
concepts that will be discussed in this study and that 
are key to behavioral game theory. $e Prisoner’s Di-
lemma, used in this study, where two players are of-
fered two options (each with incentives), highlights 
issues of self-interest and rationality. Pairs who act 
on rational self-interest could end up worse o# than 
a group who acts contrary to rational self-interest 
(Kuhn, 2019). $is game highlights key principles 
rooted in behavior that are carefully studied as play-
ers attempt to use logic, strategy, and self-interest to 
make decisions.

Decision Making Within Game !eory

$e use of game theory with regard to decision 
making has become more appealing to researchers in 
recent years and can advance “the predictive accuracy 
of [behavioral] theoretical models” and knowledge on 
social decision making (Sanfey, 2007). To help better 
understand decision making, researchers have looked 
at the in%uential factors that lead a player to choose a 
certain option. Altruism, fairness, and even knowing 
the trustworthiness and social background of the op-
posing player can have a large impact on the rational-
ity of participants (Van’t Wout & Sanfey, 2008). $is 
increased understanding of factors and changes in 
decision-making during game theory games can help 
with future advancements in the study of human be-
havior and strategic thinking.

!e Decision-Making Process
Teenage and Adolescent Decision Making

Studies show that by the age of 15, children more 
carefully consider a course of action and the bene!ts 
and risks of the options that are provided to them 
(Mann et al., 1989). An adolescent’s decisions are of-
ten in%uenced by the desire for sensation, their feel-
ings on responsibility, their temperaments, and inde-
pendence (Steinberg & Cau#man, 1996). Considering 
these factors and a teenager’s competence when it 

comes to decision making can further help in under-
standing their behavior and decision-making process 
in game theory. 

Adult Decision-Making

While adults can experience a cognitive decline in 
decision-making (Dietrich, 2010), aging grants the 
ability to use experience and wisdom that a younger 
person may not have yet acquired. Additionally, adults 
tend to use an organized form of thinking called mod-
el-based decision making, where they can weigh risks 
and bene!ts and better consider the factors in play in 
a decision (Worthy et al., 2011). $ese factors o"en 
include the impact the decision can have on the future 
and basic moral reasoning (Steinberg & Cau#man, 
1996). With these ideas in mind, decision-making 
tendencies in adults during a game theory game can 
be more justi!ed and studied. 

A Comparative Perspective

$e di#erences in the decision-making of adults 
and adolescents should be noted. Adults tend to seek 
out advice and consider decisions for longer than ad-
olescents (Halpern-Felsher & Cau#man, 2001), and 
when a decision capitalizes on emotions or experi-
ence, older adults tend to better assess a situation and 
make a proper choice (Bruine de Bruin et al., 2014).  
Additionally, adults regularly use less e#ortful strat-
egies and tend to want to satisfy the decision rather 
than maximize it (Bruine de Bruin, 2016). $is dif-
ference in approach to decisions between adults and 
teenagers should be largely highlighted in the context 
of behavioral game theory.

Behavior and Decision Making in 
Game !eory Games

Adolescents

$e willingness of children to cooperate with an op-
posing player during a game and to be moral in their 
decision making is o"en guided by trust and theory of 
mind (Gummerum et al., 2008), which is the ability 
to understand someone else’s motives and use empa-
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thy (Dictionary, 2020). $ey evaluate theory of mind 
so they can win in a fair manner (Fan, 2000). Using 
trust and theory of mind is an indication that a person 
guides the decision-making process by emotions over 
rationality. One study shows that in younger children, 
emotions (such as guilt) and morality guide the way 
they allocate resources in the Dictator Game (Gum-
merum et al., 2010). $is brings into question how ra-
tionally children approach decisions and what weight 
their emotions and views on morality truly have on 
their decision-making process. 

Adults

While there has been signi!cant research done on 
adolescent behavior in game theory, the same can-
not be said about older adults. Previous research with 
adults shows that those who are cooperative can pre-
dict the opposing player’s decisions, and a"er commu-
nication, players are less likely to exploit their partner 
for their own bene!t (Brosig, 2002). Furthermore, 
studies show that adults work for compromise instead 
in game theory scenarios (Camerer, 2011). Keeping 
track of the discussed cooperative, competitive, and 
fair behaviors during this study will help further clari-
fy the motives and factors that adults consider in their 
decision-making during game theory games. 

Assumptions
As in much previous research, the Prisoner’s Di-

lemma will be utilized for the study of the behavior 
and decision-making of adolescents and adults (Fan, 
2000; Boone et al., 1999; Brosig, 2002; Camerer, 2011). 
$is leads to the assumption that there are clear fac-
tors that in%uence the behavior and decision-making 
of both adolescents and adults while they are playing 
against an opponent in a game. $ese factors include 
age (Halpern-Felsher & Cau#man, 2001; Bruine de 
Bruin et al., 2014; Camerer, 2011), theory of mind 
(Gummerum et al., 2008; Fan, 2000), perception of 
fairness (Van’t Wout & Sanfey, 2008; Fan, 2000), and 
trust (Van’t Wout & Sanfey, 2008). $ese factors and 
others will be further studied in this paper.

Justi"cations
Justi"cation for a Comparative Study on 
Decision-Making Processes

While there has been research conducted individu-
ally on adults (Boone et al., 1999; Camerer, 2011) and 
younger adolescents (Fan, 2000; Gummerum et al., 
2008), a study that e#ectively contrasts adults and 
teenagers by looking into the di#erences in their deci-
sion-making process, decisions, and what in%uenced 
those decisions can help further understanding in be-
havioral game theory in humans and can be applied to 
the real world (Sanfey, 2007).

Justi"cation for a Comparative Study on 
Accuracy

$is study will also focus on the di#erence in ac-
curacy (see Appendix A) between adults and teenag-
ers. By comparing the average accuracy of the two 
age groups, there can be inferences drawn about the 
development of strategic thinking in di#erent age 
groups and whether or not there is a certain point in 
age where players become more or less apt to choose 
the best option for themselves. 

Research Question
$ese ideas from previous research and justi!ca-

tions for new research leads to this study’s question: 
How do X County adults and teenagers compare when 
it comes to the accuracy of solving the Prisoner’s Di-
lemma and the signi!cance of certain psychological 
factors in decision-making during the Prisoner’s Di-
lemma?

II. Methodology 
$e researcher determined three main goals for this 

study and one sub-goal. $e three main goals were: 1) 
to investigate the di#erence between adults’ and teens’ 
accuracy (and thus, rationality); 2) the di#erence be-
tween their most and least signi!cant factors during 
decision-making; and 3) the di#erence between each 
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age group’s individual factor signi!cance ratings in the 
Prisoner’s Dilemma. $e impact of previous exposure 
to the game on participant accuracy was also of interest. 

$ree methods were initially considered for data 
collection. $e !rst method was using focus groups. 
Chinn Fan used a large group of young children to 
study their behavior in the Prisoner’s Dilemma game 
back in 2000 by breaking up the participants into fo-
cus groups (Fan, 2000). In addition, Colin Camerer 
has used focus groups with adults to pay attention to 
behavior during gameplay and to get immediate re-
sponses and feedback from participants (Camerer, 
2011). However, this method was not chosen due 
to two reasons. $e !rst was the risk of COVID-19 
transmission and restrictions. $e second was the po-
tential lack of interest from the large population that 
was being studied. It was recognized that there was 
no need to be in direct contact with participants un-
like other studies have done in the past (Fan, 2000; 
Camerer 2011). 

Another method that was considered was inter-
views over a video conferencing platform which has 
not been done in previous studies. However, this was 
rejected due to it not being feasible for participants 
due to it potentially being tiresome and not intriguing 
to a large population. 

Instead, the researcher proceeded with an embed-
ded research design, featuring a focus on quantita-
tive responses, by conducting a survey. Surveys have 
not been commonly used within the !eld, meaning it 
was not the ideal data collection method. However, a 
survey would allow the researcher to properly gain re-
sponses on quantitative questions. In order to ensure 
that there would be quality maintained in a few quali-
tative responses, participants were asked if they would 
be willing to participate in interviews if asked.

$is combination of research design and data col-
lection method allowed the researcher to be able to 
have a large number of participants from the target 
population play the game. In addition, it would help 
collect proper data to address the research question 
altogether without risking COVID-19 transmission.

Study Procedure
Following full approval by the X High School IRB, 

the researcher dra"ed the following step-by-step pro-

cedure for the study. $e aforementioned data in this 
study was collected through a survey on the platform, 
Google Forms (see Appendix B). $is method was 
both e&cient, participant-friendly, and low-risk. Ini-
tially, the survey (which had a universal link) was dis-
tributed through text messages, emails, and acquain-
tances. A large number of people were asked to take 
the survey and were o#ered a chance at a $25 Amazon 
gi" card as compensation. All survey responses were 
anonymous and were kept in a private Google Drive 
folder that only the researcher and project director 
had access to.

Participants who were asked to consent to complet-
ing the survey. If the participant was below the age of 
18, they were asked to complete an informed consent 
section where they could receive approval from a 
guardian in order to participate in the study in order 
to comply with IRB guidelines. 

Participants were then asked their age (in years) to 
help divide participants into the proper age groups for 
further data analysis. $e lower bound for ages was 13 
years old and there was no de!ned upper bound for 
ages, only 65+ years old. 

Participants then read a rendition of the Prisoner’s 
Dilemma (see Appendix B). Participants were not 
told that they were playing a game theory game or the 
name of the game in order to keep them from looking 
up the “correct” answer (though they were later de-
briefed on this). A"er participants read the scenario, 
they were asked to state how they would proceed in 
the game, meaning, whether they would “confess” or 
“remain silent.”

$en they were asked questions on their decision-
making process. Analysis of these questions is not 
featured in this study, however the questions can be 
viewed in Appendix B. 

Following the decision-making process section of 
the survey, participants completed a section on in%u-
ential factors. In this section, participants were asked 
how signi!cant a factor was in their decision on a 
scale of 1 to 4 (1= Not a factor at all; 2= A minor fac-
tor; 3= A major factor; 4= Signi!cant factor), and then 
were asked to elaborate on their rating. $ese factors 
included: “Maintaining a fair game,” “Wellbeing of the 
other player,” “Your own wellbeing,” “Trust in the oth-
er player,” “Being better o# than the other player,” and 
“Di#erence between the jail time of each outcome.” At 
the end, they were asked which factor was most sig-
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ni!cant in their !nal decision and which was the least 
signi!cant in their !nal decision. 

At the end of the survey, participants were asked 
for an email address if they wished to participate in a 
follow-up interview. Follow up interviews did not take 
place because the researcher determined that there 
was a better focus on quantitative responses rather 
than qualitative responses.

Participants were debriefed in order to comply with 
IRB guidelines to end the survey. $ey were then told 
that this study was also to help determine participant 
accuracy in the Prisoner’s Dilemma, information that 
was previously withheld from the participants. Final-
ly, participants were o#ered the link to the survey to 
share the survey with others in order for the study to 
gain more responses. 

$is procedure began January 11th, 2021, and end-
ed February 19th, 2021, giving approximately 4 weeks 
for data collection to take place.

Study Population
Participants in this study included teenagers and 

adults in X County. Of the 306 survey responses, 146 
were complete and usable. $e sample included 45 
teenagers and 101 adults. $is sample was used in the 
study because the age groups were in the target popu-
lation, and the location allowed for a greater reach for 
participants. 

Participants were recruited through multiple meth-

ods. $is included direct text messages, emails to 
school districts, posts on social media platforms, and 
outreach through clubs and organizations. 

Results
$e research question was broken down into the 

following sub-questions prior to the period of data 
collection:

Age Groups: Is there a di#erence between the ac-
curacy (and thus, rationality) of the two age groups? 

Previous Exposure: How did the accuracy of par-
ticipants who have had exposure to the Prisoner’s Di-
lemma compare to that of those who did not?

Signi!cant Factors: Which factor(s) was most and 
least signi!cant in the decision-making process of the 
participants, and how does that compare between the 
two age groups? And, how do the di#erent factors 
rank in signi!cance among each other and between 
each age group?

III. Findings
Demographic Information

Table 1 indicates the overall demographics of all 
146 survey respondents. Teenagers were 13 to 17 years 
old while adults were 18 years old and older.

Table 1 

Overall Demographics and Responses of Survey Respondents
Age Group Confessed Remained Silent Exposed Non-Exposed

Teenagers 18 27 21 24

Adults 33 68 38 62

Note. n = 146. n(adults) = 101. n(teenagers) = 45. One adult respondent did not  
indicate whether they were exposed or not. 
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Table 2
Expected Frequencies for All Adults vs. Teenagers

Decision

Age group

Teenagers Adults Total

Chose to remain silent 29.28 65.72 95

Chose to confess 15.72 35.28 51

Total 45 101 146
Note. n(adults) = 101. n(teenagers) = 45. Expected frequencies were calculated by the following 
formula: ((# in age group)*(# of all who chose the decision)) / (total sample size of 146). Ex. for 

Teens who Remained Silent: ((45)*(95))/(146) = 29.28.

Accuracy

To understand whether accuracy had any relation 
to age group, a chi-square test for independence was 
run. $e null hypothesis was that there is no signi!-
cant di#erence in accuracy between teenagers and 
adults. $e alternative hypothesis was that there was 
a signi!cant di#erence in accuracy between teenagers 
and adults. $is was run at an alpha level of .05.

fe represents the expected frequencies of the data, 
which were calculated and are shown in Table 2, and  
fo represents the observed frequencies of the data, 
which were obtained from Table 1. 

A"er running the test, it was found that there was 
no signi!cant di#erence in accuracy between the two 
age groups due to a p-value of .39137 (see Table 3).

Another chi-square test, excluding those who have 
been exposed to the Prisoner’s Dilemma before, was 
deemed not signi!cant. $e observed frequencies 
were once again obtained from Table 1, and Table 4 
shows the expected frequencies for the non-exposed 
participant data. However, the statistics show that the 
p-value of .07893 and alpha level of .05 were very close 
(See Table 5).
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Table 3
Chi-Squared Test for Independence for All Adults vs. Teenagers

Group fe-fo (fe-fo)2
[(fe-fo)2]

fe

Result

Teenagers, Silent (29.28-27) (29.28-27)2
[(29.28-27)2]

29.28
0.1775

Teenagers, Confessed (15.72-18) (15.72-18)2
[(15.72-18)2]

15.72
0.330

Adults, Silent (65.72-68) (65.72-68)2
[(65.72-68)2]

65.72
0.079

Adults, Confessed (35.28-33) (35.28-33)2
[(35.28-33)2]

35.28
0.1473

p-value Chi-square 
statistic   

.39137 .73467   
Note. X2 (1, N = 146) = .73467, p = .39137. Alpha level: .05.

Table 4
Expected Frequencies for Non-Exposed Adults vs. Teenagers

Decision

Age group

Teenagers Adults Total

Chose to remain silent 18.14 46.86 65

Chose to confess 5.86 15.14 21

Total 24 62 86

Note. n(adults) = 62. n(teenagers) = 24. Expected frequencies were calculated by the following 
formula: ((# in non-exposed in age group)*(# of non-exposed who chose the decision)) / (total 
non-exposed sample size of 86). Ex. for Non-Exposed Teens who Remained Silent: ((24)*(65))/

(86) = 18.14.
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Table 5

Chi-Squared Test for Independence for Non-Exposed Adults vs. Teenagers

Group fe-fo (fe-fo)2
[(fe-fo)2]

fe

Result

Teenagers, Silent (18.14-15) (18.14-15)2
[(18.14-15)2]

18.14
0.5435

Teenagers, Confessed (5.86-9) (5.86-9)2
[(5.86-9)2]

5.86
1.6825

Adults, Silent (46.86-50) (46.86-50)2
[(46.86-50)2]

46.86
0.2104

Adults, Confessed (15.14-12) (15.14-12)2
[(15.14-12)2]

15.14
0.6512

p-value Chi-square 
statistic   

.07893 3.0876   

Note.  X2 (1, N = 86) = 3.0876, p = .07893. Alpha level: .05. 
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Time to Make a Decision

Participants were also asked how long they spent 
making their decision. Figures 1 and 2 show the dis-
tribution of relative frequencies of time taken for 
teenagers and adults to make their decision. $e ma-
jority of teenagers, 82.2%, took between 1 second to 1 
minute to make their choice (Figure 1), and there is a 
stronger relative frequency of adults, 13.9%, who took 
2 to 3 minutes, than teenagers (Figure 2). 

Figure 1

Relative Frequencies for Amount of Time Taken to Make Deci-
sion for Teenagers

Note. n = 45. 
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Figure 2

Relative Frequencies for Amount of Time Taken to Make Deci-
sion for Adults

Note. n = 101.
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Signi"cant Factors 
Participants were asked to rate, on a Likert scale 

(1= Not a factor at all, 4 = Signi!cant factor), how 
much a speci!c factor impacted their decision. Fac-
tors included “Maintaining a fair game,” “Wellbeing 
of the other player,” “Your own wellbeing,” “Trust 
in the other player,” “Being better o# than the other 
player,” and “Di#erence between the jail time of each 
outcome.” 

In terms of fairness, the average rating was 2.71 for 
teenage respondents, indicating fairness was a some-
what signi!cant factor in their decision-making (see 
Figure 3). For adult respondents, the average rating 
was a 2.89 (see Figure 4). However, unlike the teenage 
respondents, there is greater skew towards higher sig-
ni!cance ratings among adults (see Figures 3 and 4).

Figure 5

6LJQL¿FDQFH�RI�2WKHU�3OD\HU¶V�:HOOEHLQJ��5HODWLYH�
Frequencies vs. Factor Rating of Teenagers

Note. n = 45. Average of 2.33.

Figure 6

6LJQL¿FDQFH�RI�2WKHU�3OD\HU¶V�:HOOEHLQJ��5HODWLYH�
Frequencies vs. Factor Rating of Adults

Note. n = 100. Average of 2.71.

Figure 4

6LJQL¿FDQFH�RI�)DLUQHVV��5HODWLYH�)UHTXHQFLHV� 
vs. Factor Rating of Adults

Note. n = 101. Average of 2.89.

Figure 3

6LJQL¿FDQFH�RI�)DLUQHVV��5HODWLYH�)UHTXHQFLHV� 
vs. Factor Rating of Teenagers 

Note. n = 45. Average of 2.71.
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Figure 5 indicates the relative frequencies of sig-
ni!cance ratings of other player’s wellbeing for teen-
agers, and Figure 6 shows the same for adults. Teenag-
ers more o"en rated other player’s wellbeing as being 
less impactful (2.33). Adults rated this factor higher 
(2.71). 

Figure 7 shows the relative frequencies of signi!-
cance ratings of self-wellbeing of teenagers and Figure 
8 shows the same for adults. Teenage respondents had 
a very similar average rating as adults, 3.4 and 3.28 
respectively. Frequencies of 4’s and 5’s combined for 
each age group are also very similar.

Figure 6

6LJQL¿FDQFH�RI�2WKHU�3OD\HU¶V�:HOOEHLQJ��5HODWLYH�
Frequencies vs. Factor Rating of Adults

Note. n = 100. Average of 2.71.

Figure 4

6LJQL¿FDQFH�RI�)DLUQHVV��5HODWLYH�)UHTXHQFLHV� 
vs. Factor Rating of Adults

Note. n = 101. Average of 2.89.

Figure 7

6LJQL¿FDQFH�RI�6HOI�:HOOEHLQJ��5HODWLYH� 
Frequencies vs. Factor Rating of Teenagers

Note. n = 45. Average of 3.4.

Figure 8

6LJQL¿FDQFH�RI�6HOI�:HOOEHLQJ��5HODWLYH� 
Frequencies vs. Factor Rating of Adults

Note. n = 101. Average of 3.28.
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Figure 9 shows the relative frequencies of sig-
ni!cance ratings of trust of teenagers, and Figure 10 
shows the same for adults. Most respondents from 
both the adult (2.81) and teenager (2.84) groups re-
ported trust in the other player as the most signi!cant 
factor (see Figures 9 and 10). 

Figure 11 shows the relative frequencies of signi!-
cance ratings of the desire to be better o# from teenagers, 
and Figure 12 shows the same for adults. While a major-
ity on both sides chose the option that being better o# 
was not a factor at all in their decision making (adult = 
1.77, teenagers = 1.93), it is interesting to note that Sig-
ni!cance Ratings of 2’s-4’s of teenagers were much more 
evenly distributed than the skew that can be seen in the 
Signi!cance Ratings of 2’s-4’s of the adult sample. 

Figure 9

6LJQL¿FDQFH�RI�7UXVW��5HODWLYH�)UHTXHQFLHV� 
vs. Factor Rating of Teenagers

Note. n = 45. Average of 2.84.

Figure 10

6LJQL¿FDQFH�RI�7UXVW��5HODWLYH�)UHTXHQFLHV� 
vs. Factor Rating of Adults

Note. n = 101. Average of 2.81.

Figure 11

6LJQL¿FDQFH�RI�%HLQJ�%HWWHU�2ৼ��5HODWLYH� 
Frequencies vs. Factor Rating of Teenagers

Note. n = 45. Average of 1.93.

Figure 12

6LJQL¿FDQFH�RI�%HLQJ�%HWWHU�2ৼ��5HODWLYH� 
Frequencies vs. Factor Rating of Adults

Note. n = 101. Average of 1.77.
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Figure 13 shows the relative frequencies of signi!-
cance ratings of the di#erence in jail time of teenagers, 
and Figure 14 shows the same for adults. $is factor 
had by far the greatest di#erences in averages, with 
teenagers having an average of 3.44, and adults having 
much lower average of 2.91. $is can be seen in the 
graphs as well: teenagers had a much further skewed 
graph towards a high rating of 4, while adults had a 
more even distribution. It’s clear a majority of both 
age groups considered di#erence in jail time a signi!-
cant or most signi!cant factor, but teenagers felt more 
strongly about the factor.

Figure 11

6LJQL¿FDQFH�RI�%HLQJ�%HWWHU�2ৼ��5HODWLYH� 
Frequencies vs. Factor Rating of Teenagers

Note. n = 45. Average of 1.93.

Figure 12

6LJQL¿FDQFH�RI�%HLQJ�%HWWHU�2ৼ��5HODWLYH� 
Frequencies vs. Factor Rating of Adults

Note. n = 101. Average of 1.77.

Figure 13

6LJQL¿FDQFH�RI�'LৼHUHQFH�LQ�-DLO�7LPH��5HODWLYH� 
Frequencies vs. Factor Rating of Teenagers

Note. n = 45. Average of 3.44.

Figure 14

6LJQL¿FDQFH�RI�'LৼHUHQFH�LQ�-DLO�7LPH��5HODWLYH� 
Frequencies vs. Factor Rating of Adults

Note. n = 101. Average of 2.91.
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Figure 15 shows the relative frequencies of the 
most signi!cant factors of teens in blue and adults 
in red. It’s clear from the graph that “Trust in the 
other player” and “Di#erence between the jail time 
of each outcome” were the most signi!cant to teen-
agers (28.9%) compared to adults (18.8% and 23.8%, 
respectively). On the other hand, “Maintaining a fair 
game” was much more signi!cant for adults (29.7%) 
than for teenagers (13.3%). 

A chi-square test for independence was also run for 
the most signi!cant factors for adults and teenagers 
(excluding write-in responses). $e null hypothesis 
was that there is no signi!cant di#erence in the most 
signi!cant factor between teenagers and adults. $e 
alternative hypothesis was that there was a signi!cant 
di#erence in the most signi!cant factor between teen-

agers and adults. $is was run at an alpha level of .05.
fe represents the expected frequencies of the data, 

which were calculated and are shown Table 7, and  fo 
represents the observed frequencies of the data, which 
are shown in Table 6. 

A"er running the test, it was found that there was 
no signi!cant di#erence in the most signi!cant fac-
tor between the two age groups due to a p-value of 
.299706 (see Table 8). $is is slightly contrary to what 
was found in Figure 15.

Figure 15
Most Signi!cant Factor: Relative Frequencies vs. Most Signi!cant Factor of Adults and Teenagers

Note. n(adults) = 101. n(teenagers) = 45. Blue columns represent teenagers, red columns represent adults.
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Figure 15
Most Signi!cant Factor: Relative Frequencies vs. Most Signi!cant Factor of Adults and Teenagers

Note. n(adults) = 101. n(teenagers) = 45. Blue columns represent teenagers, red columns represent adults.

Table 6

Observed Frequencies for Most Signi!cant Factors for Adults and Teenagers

Most Signi!cant Factor

Age group

Teenagers Adults Total

Di#erence between the jail time of 
each outcome 13 24 37

Trust in the other player 13 19 32

Your own wellbeing 7 16 23

Maintaining a fair game 6 30 36

Being better o# than the other 
player 1 1 2

Wellbeing of the other player 4 7 11

Total 44 97 141

Note. n(adults) = 97. n(teenagers) = 44. Write-in responses were excluded.
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Table 7

Expected Frequencies for Most Signi!cant Factors for Adults and Teenagers

Most Signi!cant Factor

Age group

Teenagers Adults Total

Di#erence between the jail 
time of each outcome 11.55 25.45 37

Trust in the other player 9.99 22.01 32

Your own wellbeing 7.18 15.82 23

Maintaining a fair game 11.23 24.77 36

Being better o# than the other 
player 0.62 1.38 2

Wellbeing of the other player 3.43 7.57 11

Total 44 97 141

Note. n(adults) = 97. n(teenagers) = 44. Write-in responses were excluded from calculation.

Table 8

Chi-Squared Test for Independence for Most Signi!cant Factors for Adults vs. Teenagers

Group fe-fo (fe-fo)2 
[(fe-fo)2]

fe

Result

Teenagers,

Jail Time
(11.55-13) (11.55-13)2

[(11.55-13)2]
11.55

0.1820

Teenagers, 

Trust
(9.99-13) (9.99-13)2

[(9.99-13)2]
9.99

0.9069

Teenagers, Own Wellbeing (7.18-7) (7.18-7)2
[(7.18-7)2]

7.18
0.0045

Teenagers, Fairness (11.23-6) (11.23-6)2
[(11.23-6)2]

11.23
2.4357

Teenagers, 

Better O#
(0.62-1) (0.62-1)2

[(0.62-1)2]
0.62

0.2329

Teenagers, Other Player 
Wellbeing (3.43-4) (3.43-4)2

[(3.43-4)2]
3.43

0.0947

Adults, 

Jail Time
(25.45-24) (25.45-24)2

[(25.45-24)2]

25.45
0.0826

Adults, 

Trust
(22.01-19) (22.01-19)2

[(22.01-19)2]

22.01
0.4116

Adults, Own Wellbeing (15.82-16) (15.82-16)2
[(15.82-16)2]

15.82
0.0020

Adults, 

Fairness
(24.77-30) (24.77-30)2

[(24.77-30)2]

24.77
1.5669

Adults, 

Better O#
(1.38-1) (1.38-1)2

[(1.38-1)2]

1.38
0.1046

Adults, Other Player 
Wellbeing (7.57-7) (7.57-7)2 [(7.57-7)2]

7.57
0.0429

p-value Chi-square 
statistic   

.2997 6.0676   
Note. X2 (5, N = 141) = 6.067568, p = .299706. Alpha level: .05. 
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Table 8

Chi-Squared Test for Independence for Most Signi!cant Factors for Adults vs. Teenagers

Group fe-fo (fe-fo)2 
[(fe-fo)2]

fe

Result

Teenagers,

Jail Time
(11.55-13) (11.55-13)2

[(11.55-13)2]
11.55

0.1820

Teenagers, 

Trust
(9.99-13) (9.99-13)2

[(9.99-13)2]
9.99

0.9069

Teenagers, Own Wellbeing (7.18-7) (7.18-7)2
[(7.18-7)2]

7.18
0.0045

Teenagers, Fairness (11.23-6) (11.23-6)2
[(11.23-6)2]

11.23
2.4357

Teenagers, 

Better O#
(0.62-1) (0.62-1)2

[(0.62-1)2]
0.62

0.2329

Teenagers, Other Player 
Wellbeing (3.43-4) (3.43-4)2

[(3.43-4)2]
3.43

0.0947

Adults, 

Jail Time
(25.45-24) (25.45-24)2

[(25.45-24)2]

25.45
0.0826

Adults, 

Trust
(22.01-19) (22.01-19)2

[(22.01-19)2]

22.01
0.4116

Adults, Own Wellbeing (15.82-16) (15.82-16)2
[(15.82-16)2]

15.82
0.0020

Adults, 

Fairness
(24.77-30) (24.77-30)2

[(24.77-30)2]

24.77
1.5669

Adults, 

Better O#
(1.38-1) (1.38-1)2

[(1.38-1)2]

1.38
0.1046

Adults, Other Player 
Wellbeing (7.57-7) (7.57-7)2 [(7.57-7)2]

7.57
0.0429

p-value Chi-square 
statistic   

.2997 6.0676   
Note. X2 (5, N = 141) = 6.067568, p = .299706. Alpha level: .05. 
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In terms of least signi!cance, the relative frequency 
of being better o# is much higher for adults (58%) 
than teenagers (42.2%). $e relative frequency of 
the wellbeing of the other player is much higher for 
teenagers (20%) than adults (7%). $e other relative 
frequencies of other factors tended to be much more 
similar (see Figure 16).

Finally, a chi-square test for independence was run 
for the least signi!cant factors for adults and teenag-
ers. $e null hypothesis was that there is no signi!-
cant di#erence in the least signi!cant factor between 
teenagers and adults. $e alternative hypothesis was 
that there was a signi!cant di#erence in the least sig-
ni!cant factor between teenagers and adults. $is was 
run at an alpha level of .05.

fe represents the expected frequencies of the data, 
which were calculated and are shown Table 10, and  fo 

represents the observed frequencies of the data, which 
are shown in Table 9. 

A"er running the test, it was found that there was 
no signi!cant di#erence in the least signi!cant fac-
tor between the two age groups due to a p-value of 
.183641 (see Ta ble 11). $is agrees with the conclu-
sion made from Figure 16.

Figure 16

Least Signi!cant Factor: Relative Frequencies vs. Least Signi!cant Factor of Adults and Teenagers

Note. n(adults) = 100. n(teenagers) = 45. Blue columns represent teenagers, red columns represent adults.
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Figure 16

Least Signi!cant Factor: Relative Frequencies vs. Least Signi!cant Factor of Adults and Teenagers

Note. n(adults) = 100. n(teenagers) = 45. Blue columns represent teenagers, red columns represent adults.

Table 9

Observed Frequencies for Least Signi!cant Factors for Adults and Teenagers

Least Signi!cant Factor

Age group

Teenagers Adults Total

Di#erence between the jail 
time of each outcome 3 6 9

Trust in the other player 4 10 14

Your own wellbeing 1 5 6

Maintaining a fair game 9 14 23

Being better o# than the other 
player 19 58 77

Wellbeing of the other player 9 7 16

Total 45 100 145

Note. n(adults) = 100. n(teenagers) = 45. One teenage respondent did not choose a least signi!-
cant factor.
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IV. Discussion
$is research shows that unlike children and adults, 

teenagers and adults have very similar decision-mak-
ing tendencies. $ere was no signi!cance in rational-
ity, and only a few factors had signi!cant di#erences 
between the two age groups. 

$ese results can help bring up questions for fur-
ther research on the di#erence in decision-making 
between adults and teenagers and help dispel miscon-
ceptions on teenage rationality.

Accuracy

As established by the chi-squared results, there was 
no signi!cant di#erence between adults and teenagers 
(combined and non-exposed only) in their accuracy 
in the Prisoner’s Dilemma, meaning there is no signif-

icant di#erence between their rationalities. $rough 
these results, the question of whether or not accuracy 
varied between adults and teens has been answered. 
However, previous research disagrees with these re-
sults, stating that adults tend to make better, more 
well thought-out decisions than teenagers (Bruine de 
Bruin et al., 2014; Worthy et al., 2011). Despite these 
previous !ndings, it is clear that while there may be 
evidence that shows adults have the ability to make 
more rational decisions, in this study on the Prisoner’s 
Dilemma, this is not the case. Teenagers and adults 
compare very similarly in terms of accuracy no matter 
their previous exposure. 

Time for Response

Unlike what previous research suggests (Halpern-
Felsher & Cau#man, 2001), adults on average did not 

Table 10

Expected Frequencies for Least Signi!cant Factors for Adults and Teenagers

Least Signi!cant Factor

Age group

Teenagers Adults Total

Di#erence between the jail 
time of each outcome 2.79 6.21 9

Trust in the other player 4.34 9.66 14

Your own wellbeing 1.86 4.14 6

Maintaining a fair game 7.14 15.86 23

Being better o# than the other 
player 23.9 53.1 77

Wellbeing of the other player 4.97 11.03 16

Total 45 100 145
Note. n(adults) = 97. n(teenagers) = 44. One teenage respondent did not choose a  

least signi!cant factor and was not included in calculations.
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spend greater time than teens choosing their deci-
sion, and they had very similar relative frequencies 
for all time intervals. While this study did not aim to 

address the matter of time for a decision to be made, 
this can largely a#ect the !nal decision made. Within 
that time, participants could have doubted their deci-

Table 10

Expected Frequencies for Least Signi!cant Factors for Adults and Teenagers

Least Signi!cant Factor

Age group

Teenagers Adults Total

Di#erence between the jail 
time of each outcome 2.79 6.21 9

Trust in the other player 4.34 9.66 14

Your own wellbeing 1.86 4.14 6

Maintaining a fair game 7.14 15.86 23

Being better o# than the other 
player 23.9 53.1 77

Wellbeing of the other player 4.97 11.03 16

Total 45 100 145
Note. n(adults) = 97. n(teenagers) = 44. One teenage respondent did not choose a  

least signi!cant factor and was not included in calculations.

Table 11

Chi-Squared Test for Independence for Least Signi!cant Factors for Adults vs. Teenagers
Group fe-fo (fe-fo)2 [(fe-fo)2]

fe

Result

Teenagers, Jail Time (2.79-3) (2.79-3)2
[(2.79-3)2]

2.79 0.0158

Teenagers, Trust (4.34-4) (4.34-4)2
[(4.34-4)2]

4.34
0.0266

Teenagers, Own Wellbeing (1.86-1) (1.86-1)2
[(1.86-1)2]

1.86
0.3976

Teenagers, Fairness (7.14-9) (7.14-9)2
[(7.14-9)2]

7.14
0.4845

Teenagers, Better O# (23.9-19) (23.9-19)2
[(23.9-19)2]

23.9
1.0046

Teenagers, Other Player 
Wellbeing (4.97-9) (4.97-9)2

[(4.97-9)2]
4.97

3.267

Adults, Jail Time (6.21-6) (6.21-6)2 [(6.21-6)2]
6.21

0.0071

Adults, Trust (9.66-10) (9.66-10)2 [(9.66-10)2]
9.66 0.01

Adults, Own Wellbeing (4.14-5) (4.14-5)2 [(4.14-5)2]
4.14

0.1786

Adults, Fairness (15.86-14) (15.86-14)2 [(15.86-14)2]
15.86

0.2181

Adults, Better O# (53.1-58) (53.1-58)2
[(53.1-58)2]

53.1 0.4521

Adults, Other Player 
Wellbeing (11.03-7) (11.03-7)2

[(11.03-7)2]
11.03 1.4724

p-value

.1836

Chi-square 
statistic

7.5374
 

Note. X2 (5, N = 145) = 7.537449, p = .183641. Alpha level: .05. 
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sion and decided to change their decision. In fact, a 
survey question revealed that 34.5% of all participants 
doubted and changed their answer (see Appendix B 
for question). Overall, results from this study’s par-
ticipants refute the idea that adults generally consider 
decisions more thoughtfully and for a greater amount 
of time. 

Fairness

$ough both age groups had very similar average 
signi!cance ratings, adults tended to consider fairness 
to be much more signi!cant in their decision-making 
than teens (see Figures 3 and 4). Previous research 
does indicate that fairness can have a signi!cant im-
pact on whether or not players will cooperate during 
the Prisoner’s Dilemma (Van’t Wout & Sanfey, 2008), 
and that older teens and adults tend to aim for more 
strict equality and compromise, respectively (Cam-
erer, 2011). Additionally, research does indicate that 
theory of mind tends to be a signi!cant factor for 
children in the Prisoner’s Dilemma (Fan, 2000), and 
this can hold true for teenagers as well. While the sig-
ni!cance of fairness showed no statistically signi!cant 
di#erence between adults and teenagers, it was still a 
somewhat signi!cant factor in both age groups over-
all. 

Altruism (Other Player’s Wellbeing)

When it came to the other player’s wellbeing, and 
hence, altruism, adults tended to be more altruisti-
cally guided in their decision-making than teenagers. 
Studies with children have indicated that altruism did 
tend to be a signi!cant factor in a child’s decision-
making (Van’t Wout & Sanfey, 2008). However, it can-
not be concluded that this is fully applicable to teenag-
ers and adults as well. Unfortunately, altruism has not 
been commonly studied in the Prisoner’s Dilemma 
with teens and adults. Despite this, data in this study 
indicate that adults may be more altruistically guided 
than teenagers. 

Self-Preservation (Your Own Wellbeing)

Self-preservation was one of the most signi!cant 
decision-making factors among teenagers and adults, 
with no statistically signi!cant di#erence in signi!-

cance ratings between age groups. $erefore, under-
standing self-preservation is key to understanding 
decision-making among teens and adults. Research 
a&rms that decision-making is strongly guided by 
self-interest in early childhood, however, this hasn’t 
been concluded for older ages (Camerer, 2011). While 
research did not uncover that self-interest may be a 
leading factor in decision-making in later ages, this 
data demonstrates that self-wellbeing is strongly con-
sidered by both age groups in game theory. 

Trust

Trust was by far the most similar factor between 
both age groups and somewhat signi!cant. $is sig-
ni!cance of trust has tended to be a key concept in de-
cision-making, in both the !elds of behavioral game 
theory and psychology. Research indicates that trust 
can indeed be a guiding factor in decision-making 
for young children (Gummerum et al., 2008), though, 
there has been little research done on the signi!cance 
of trust for adults and older teenagers in behavioral 
game theory. Nonetheless, this study indicates that 
adults and teenagers are both guided by trust in their 
decision-making to very similar extents. 

Being Better O#

Adults and teenagers did not consider being better 
o# than the other player or deem it very signi!cant 
in their decision-making. $is does question whether 
the desire to be “better o#,” and therefore competi-
tive against another person is ever truly signi!cant in 
decision-making. $ere has not been much discus-
sion within the !eld of behavioral game theory on 
how much adults, children, or teenagers care for being 
better o# than another player or being competitive in 
a game such as the Prisoner’s Dilemma. While there 
may be a greater di#erence in the signi!cance of this 
factor among children and adults, this study concludes 
that being better o# was not a very signi!cant factor in 
decision-making for either adults or teenagers. 

Jail Time

Jail time was a very signi!cant factor for both age 
groups; however, it should be noted that it may be 
more signi!cant for teenagers than adults. Unfortu-

ADULTS AND TEENAGERS IN THE PRISONER’S DILEMMA



27

nately, there has been minimal research previously 
conducted on both age groups on the signi!cance of 
jail time. $is factor was added into this study because 
it is important to note that a great deal of decision-
making can depend on the future outcomes of the 
decision and the extent of the consequences and ben-
e!ts. While previous research shows that teenagers 
and adults are competent enough in weighing bene!ts 
and risks of their decisions (Mann et al., 1989; Worthy 
et al., 2011), there has not been much research done 
on the matter of the signi!cance and consideration of 
outcome di#erences in decision-making in the Pris-
oner’s Dilemma. Nonetheless, it is evident in prior 
research and this study that !nal outcomes and the af-
termath of a scenario are well deliberated by both age 
groups. However, this study’s data does indicate that 
teenagers were guided by outcomes in their decision-
making to a greater extent than adults. 

Most and Least Signi"cant Factors

Fairness tended to be one of the most signi!cant 
guiding factors in decision making for adults, while 
trust and jail time were the most signi!cant guiding 
factors in decision making for teenagers. On the other 
hand, being better o# than the other player was rated 
as one of the least signi!cant factors in decision mak-
ing for both age groups, indicating that competitive-
ness was not a driving factor in participants. $is can 
all be seen from the relative frequencies of each chart 
(Figures 15 and 16). However, while the chi-square 
test in Table 11 does a&rm the conclusion made for 
the least signi!cant factors of both age groups, the 
same cannot be said about the most signi!cant fac-
tors. $e chi-square test results in Table 8 for the most 
signi!cant factors indicate no signi!cant di#erence 
in the most signi!cant factor between the two age 
groups. Despite there being no signi!cant di#erence 
in the most signi!cant factors, it can still be acknowl-
edged that this study’s sample size had strong fre-
quencies of participants whose decision-making was 
guided by trust, di#erence in jail time, and fairness. 

Additionally, previous research highlights fair-
ness, altruism, and trust in both adults and children 
as signi!cant in decision-making (Gummerum et al., 
2008; Fan, 2000; Van’t Wout & Sanfey, 2008). $ose 
factors can be found as the most signi!cant factors 
among participants of this study as well based on the 

relative frequencies (excluding the factor of altruism 
for teenagers). While there has been no previous re-
search conducted on least signi!cant factors, it was 
included in this study as it may help eliminate factors 
that future research may want to study. Nonetheless, 
it can reasonably be said that teenagers within this 
study tended to be guided in their decision-making 
by their trust in another person and jail time (or con-
sequences), while adults tend to be guided in their 
decision-making more o"en by the concept of fair-
ness. $e insigni!cant chi-square result for the most 
signi!cant factors (Table 8) does prompt for more fu-
ture research to be done on those factors with those 
age groups, however.

V. Conclusions
Limitations

$is study was conducted through a Google Forms 
survey. Unfortunately, few to no studies in the !eld of 
behavioral game theory and the Prisoner’s Dilemma 
have been conducted using a remote survey format. If 
there were no restrictions due to COVID-19, it would 
have been more desirable to hold focus groups with 
a few participants and have them play the Prisoner’s 
Dilemma in real time against another participant. 
$is would make the game seem more realistic to par-
ticipants, and it would allow for the researcher to gain 
direct qualitative responses to help strengthen reason-
ing behind participants’ quantitative results. 

Additionally, the total sample size of this study was 
n=146. $is is much less than the target sample size 
of 700 participants. $is does make the data slightly 
less reliable and less representative of the population 
in X County. However, measures were taken to dis-
tribute the survey to the greatest extent possible (see 
Methodology). In the future, it would be recommend-
ed to use these same methods within a longer time 
period. In the end, this study did have to make use 
of snowball sampling by asking participants to share 
the survey with others who could qualify to take part 
in it. $is limited the randomness of the sample size, 
and most importantly, the variety of backgrounds of 
participants. It is recommended in the future that a 
larger variety of people, groups, and organizations be 
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targeted and contacted in order to gain a more ran-
dom sample to better justify data results. 

Conclusion
When it comes to the di#erence in accuracy, and 

hence rationality, between adults and teenagers who 
partake in the Prisoner’s Dilemma, there is none. 
$e chi-square statistic showed that there was no 
signi!cance in the data that was obtained from the 
participants. However, on the matter of the di#erence 
between adults and teenagers for the most and least 
signi!cant factor, two things can be stated. Based on 
the relative frequencies of both groups, adults felt fair-
ness guided their decision-making the most strongly 
while teenagers felt that trust and jail time did. $e 
“most signi!cant factors” chi-square test did slightly 
refute this, however, and prompts for more research 
on these certain factors. On the other hand, a major-
ity of both adults and teenagers felt that being better 
o# was the least signi!cant factor that guided their 
decision-making based on both the relative frequen-
cies and the “least signi!cant factors” chi-square test.

$is poses two signi!cant implications for the !eld 
of behavioral game theory and cognitive science. First, 
teenagers, ages 13 to 17, do not have signi!cant di#er-
ences in rationality than that of adults, ages 18 and 
up, have. For this reason, their decision-making can 
be regarded as much more similar to adults than that 
of children, ages 12 and under. However, teenagers 
and adults are driven to make the same choices due to 
di#erent core decision-making factors in game theory 
situations. $is can be due to a variety of both internal 
and external factors based on age groups and should 
be further researched in regard to cognitive science. 

Future Directions
$ere are some paths in this research topic that 

should be uncovered further. For example, future 
research should ask participants questions regarding 
their socioeconomic background and, potentially, 
their childhood background as these questions were 
not included in this study’s survey. $is data can po-
tentially uncover why certain factors were either more 
or less signi!cant to some participants and not oth-
ers. Furthermore, it is highly recommended that any 
future research involving game theory games and un-

derstanding decision-making factor signi!cance be 
done in a non-remote survey format. A survey format 
doesn’t allow the researcher to fully understand the 
participants and further question them to gain valu-
able data. 

$ese recommendations aim to help support fu-
ture research within behavioral game theory on both 
adults and teenagers. Research on behavioral game 
theory in combination with cognitive science can 
truly lead to a better understanding of variations in 
human decision-making and rationality. 
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Appendix A 
Prisoner’s Dilemma: $e Prisoner’s Dilemma con-

sists of two players who are considered “prisoners”. 
$ey are given the option to,

1) remain silent or
2) confess against the other player to get them in 

trouble. 
However, the two players are not allowed to con-

verse with each other. $ere are four potential results. 
1) Neither player confesses, and both face a short 

jail time, 
2) player 1 confesses and player 2 does not, so play-

er 1 goes free and player 2 faces a long sentence, 
3) player 2 confesses and player 1 does not, so play-

er 2 goes free and player 1 faces a long sentence, and
4) both players confess and face a medium-length 

sentence (Kuhn, 2019).

Traveler’s Dilemma: $e Traveler’s Dilemma con-
sists of two players who are considered “travelers”. 
$e two travelers’ luggage has been lost, each with 
an identical antique. $e airline manager says he will 
compensate them for the loss, but through a speci!c 
technique to guarantee there isn’t in%ation of prices. 
$e players are instructed to write down a monetary 
value between $2-$100, but they are not allowed to 
discuss the numbers they write down with each other. 
If they both write the same numbers, the manager will 
pay them both that same price. If one player writes a 
higher number than the other, they will each be paid 
the lower value. However, the player with the lower 
value will receive a $2 bonus and the player with the 
higher value will be penalized $2 (Basu, 2007).

Dictator Game: $e Dictator Game consists of two 
players, one who is the “dictator” and the other who 
is the anonymous “recipient”. $e dictator is given a 
certain amount of endowment, and it is up to them 
whether they would like to give a portion of that en-
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dowment to the recipient. $ey can give the recipient 
absolutely nothing to the entirety of the endowment 
they get for that round (Leder & Schütz, 2018).

Accuracy: $e ability for a participant to be able to 
choose the option which is deemed by game theory 
experts to be the best option for the participant within 
the game.

Appendix B 
BEGINNING OF SURVEY

Decision-Making in Games

Section 1:
Decision-Making in Games Survey Consent Form

You are being asked to take part in a research study 
of how and why adults and teens make decisions in 
di#erent games. We are asking you to take part be-
cause you are in the target group of participants. 

You must be 13 years old or older AND live in [RE-
DACTED] to complete this survey. 

Please read this form carefully and ask any ques-
tions you may have before agreeing to take part in the 
study.

What the study is about: 
$e purpose of this study is to learn how you ap-

proach a game against another player and what fac-
tors in%uence your decision-making process during 
the game. 

What we will ask you to do: 
If you agree to be in this study, you will complete a 

survey. $e survey will include questions about your 
age and level of education, as well as the decision you 
make in a game and the factors that in%uenced your 
decision. $e survey will take approximately 5 to 10 
minutes to complete depending on how much time 
you spend on each question. 

Risks and bene!ts: 

I do not anticipate any risks to you participating 
in this study other than those encountered in day-to-
day life. Additionally, there are no bene!ts to you. We 
hope to learn more about the decision-making pro-
cess of teens and adults in games to bene!t cognitive 
and social behavior sciences. 

Compensation: 
For compensation, you will be entered into a ra'e 

for a $25 Amazon gi" card.

Your answers will be con!dential: 
$e records of this study will be kept private. In any 

sort of report we make public we will not include any 
information that will make it possible to identify you. 
All research materials will be stored in a Google Drive 
folder that only the researcher and the project director 
have access to. 

Taking part is voluntary: 
Taking part in this study is completely voluntary. 

You may skip any questions that you do not want to 
answer. If you decide not to take part or to skip some 
of the questions, it will not a#ect your current or fu-
ture relationship with [REDACTED] or their teach-
ers. If you decide to take part, you are free to withdraw 
at any time.

If you have questions: 
$e researcher conducting this study is [REDACT-

ED]. Please ask any questions you have now. If you 
have questions later, you may contact  [REDACTED] 
at  [REDACTED]. If you have any questions or con-
cerns regarding your rights as a subject in this study, 
you may contact the  [REDACTED] Institutional Re-
view Board (IRB) at  [REDACTED].

Question 1 [Required]:
If you are above the age of 18, have you read under-

stood the above information and consent to partici-
pate in this study?

Yes, I am over 18 and consent to participate in this 
study [Go to Section 3]

No, I am not over 18 [Go to Section 2 - Teen Con-
sent Form]

No, I do not consent to participate in this study [Go 
to Section 14 - $ank you…]
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Section 2:
Teen Consent Form

Decision-Making Processes in Games Parental 
Consent Form

You are being asked to take part in a research study 
of how adults and teens make decisions for their ben-
e!t in di#erent games. We are asking you to take part 
because you are in the target group of participants. 

You must be 13 years old or older AND live in [RE-
DACTED] to complete this survey. 

Please read this form carefully and ask any ques-
tions you may have before agreeing to take part in the 
study.

What the study is about: 
$e purpose of this study is to learn how you ap-

proach a game against another player and what fac-
tors in%uence your decision-making process during 
the game. 

What we will ask you to do: 
If you agree to be in this study, you will complete a 

survey. $e survey will include questions about your 
age and level of education, as well as the decision you 
make in a game and the factors that in%uenced your 
decision. $e survey will take approximately 5 to 10 
minutes to complete depending on how much time 
you spend on each question. 

Risks and bene!ts: 
I do not anticipate any risks to you participating 

in this study other than those encountered in day-to-
day life. Additionally, there are no bene!ts to you. We 
hope to learn more about the decision-making pro-
cess of teens and adults in games to bene!t cognitive 
and social behavior sciences. 

Compensation: 
For compensation, you will be entered into a ra'e 

for a $25 Amazon gi" card.

Your answers will be con!dential: 
$e records of this study will be kept private. In any 

sort of report we make public we will not include any 

information that will make it possible to identify you. 
All research materials will be stored in a Google Drive 
folder that only the researcher and the project director 
have access to. All of your answers will be destroyed 
following the completion of the study. 

Taking part is voluntary: 
Taking part in this study is completely voluntary. 

You may skip any questions that you do not want to 
answer. If you decide not to take part or to skip some 
of the questions, it will not a#ect your current or fu-
ture relationship with [REDACTED] or their teach-
ers. If you decide to take part, you are free to withdraw 
at any time.

If you have questions: 
$e researcher conducting this study is [REDACT-

ED]. Please ask any questions you have now. If you 
have questions later, you may contact  [REDACTED] 
at  [REDACTED]. If you have any questions or con-
cerns regarding your rights as a subject in this study, 
you may contact the [REDACTED] Institutional Re-
view Board (IRB) at [REDACTED].

If you are under the age 18, you must receive paren-
tal consent to participate in this survey

Question 2 [Required]:
I have read the above information and give consent 

for my child to take part in this study
Yes [Go to Section 3]
No [Go to Section 14 - $ank you…]
 
Question 3 [Required]:
By writing my initials below I verify that I am the 

parent/guardian of the respondent
[Write-in Answer]

Section 3: 

Question 4 [Required]:
Do you live in [REDACTED] AND are 13+ years 

old?
Yes [Go to Section 4 - Demographics]
No [Go to Section 14 - $ank you…] 

Section 4:
Demographics
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Question 5: 
How old are you? (NOTE: You must be 13 or older 

to complete this survey)
[Multiple-choice answers from 13 to 65+ years old 

in whole numbers]

Question 6:
What is the highest degree or level of school you 

have completed? (If currently enrolled, highest degree 
received.)

Some high school, no diploma
High school graduate, diploma or the equivalent 

(for example: GED)
Some college credit, no degree
Trade/technical/vocational training
Associate degree
Bachelor’s degree
Master’s degree
Professional degree
 Doctorate degree

[A"er Section 4, continue to Section 5]

Section 5:
Instructions

In the following section, you will be given an over-
view about the game, your situation, and the options 
you have in the game. 

Please carefully consider the options you are given 
and make the choice that YOU want. A"erwards, you 
will be asked a few questions on the process you took 
to make your decision and the factors that in%uenced 
your choice.

[A"er Section 5, continue to Section 6]

Section 6:
$e Game

Instructions: In this game, please imagine you are 
in the following scenario. You are playing against an-
other player who is an imaginary person, but please 
proceed to answer any questions as if they are a real 
person. You are not allowed to talk to or communicate 
with the other player in any way. Both of you will be 

o#ered the same options.

Scenario: You and another member (the other 
player in the game) in a crime gang are arrested by the 
police. You are both placed in solitary con!nement so 
there is no possible way for you both to communicate 
with one another. $e police don’t have substantial 
evidence to convict you both with a heavy charge, so 
they opt to give you both a lesser charge. You are each 
o#ered the same 2 options as a bargain.

Option 1) You can betray the other person and 
confess that the other person committed the crime.

Option 2) You can remain silent and not confess. 

Once again, you do not have the option to com-
municate with the other person and discuss a deal be-
tween the both of you.

Here are your potential outcomes based on the op-
tion you choose (Keep in mind that the other player 
will choose from the same options as well):

Outcome A) You both decide to betray one anoth-
er. You will both serve 5 years in jail.

Outcome B) You betray the other player, HOWEV-
ER, the other player remains silent. You will be set free 
and the other player will serve 10 years in jail.

Outcome C) You remain silent, HOWEVER, the 
other player betrays you. You will serve 10 years in jail 
and the other player will be set free.

Outcome D) You both decide to remain silent. You 
will both serve 3 years in jail. 

Question 7: 
Which option would you choose in this scenario? 
I will betray and testify that the other member 

committed the crime
I will remain silent and not confess

[A"er Section 6, Continue to Section 7]

Section 7:
Decision-Making Process in the Game
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Instructions: $e following questions are about 
your decisions in the game you just played. Please 
read the following questions and respond to the best 
of your ability. 

[Scenario is given again for reference]

Question 8:
Approximately how long did it take for you to come 

to your !nal decision?
0 to 10 seconds
20 to 30 seconds
30 seconds to 1 minute
1 to 2 minutes
2 to 3 minutes
3 to 4 minutes
4 to 5 minutes
6 + minutes
Other [Write-in]

Question 9: 
What was the !rst thing you thought about when 

you were trying to make your decision?
[Long answer text box]

Question 10:
Was there any point, while you were thinking, 

where you changed your decision from your original 
one?

Yes
No

Question 11:
If you answered yes to the previous question, please 

explain what made you change your decision: 
[Long answer text box]

Question 12:
Was there anything that made you deliberate your 

answer for a longer period of time?
Yes
No

Question 13: If you answered yes to the previous 
question, please explain what it was that made you de-
liberate for longer:

[Long answer text box]

Question 14:
Would you change your answer if you had the op-

tion to communicate with the other player?
Yes
No
Maybe

Question 15: 
Why did you choose your answer from the previ-

ous question?
[Long answer text box]

[A"er Section 7, continue to Section 8]

Section 8:
In%uential Factors in the Game

Instructions: $e following questions are about 
what factors helped you and in%uenced you to make a 
decision in the game you just played. Please read the 
following questions and respond to the best of your 
ability. 

IMPORTANT: As you read these questions, please 
think about playing the game and that the other player 
is not an imaginary person.

[Scenario is given again for reference]

When asked about how much of a factor something 
was in the decision you made, please think about how 
much of an impact it had in helping you make a deci-
sion.

Question 16:
On a scale of 1 to 4, how much would you say your 

desire to be fair with the other player was a factor in 
the decision you made? (1= Not a factor at all, 2= A 
minor factor, 3= Major factor, 4= Signi!cant factor)

[Linear scale from 1 to 4]

Question 17:
Why have you chosen the above rating?
[Long answer text box]

Question 18: 
On a scale of 1 to 4, how much would you say your 
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desire for the other player’s wellbeing was a factor 
in the decision you made?(To elaborate, “wellbeing” 
means how well-o#/comfortable/happy/safe/etc. the 
player would be in that game’s scenario. 1= Not a fac-
tor at all, 2= A minor factor, 3= Major factor, 4= Sig-
ni!cant factor)

[Linear scale from 1 to 4]

Question 19:
Why have you chosen the above rating?
[Long answer text box]

Question 20:
On a scale of 1 to 4, how much would you say your 

desire for your own wellbeing was a factor in the deci-
sion you made? (To elaborate, “wellbeing” means how 
well-o#/comfortable/happy/safe/etc. you would be in 
the game’s scenario.1= Not a factor at all, 2= A minor 
factor, 3= Major factor, 4= Signi!cant factor)

[Linear scale from 1 to 4]

Question 21: 
Why have you chosen the above rating?
[Long answer text box]

Question 22: 
On a scale of 1 to 4, how much would you say that 

your trust in the other player was a factor in the deci-
sion you made? (1= Not a factor at all, 2= A minor 
factor, 3= Major factor, 4= Signi!cant factor)

[Linear scale from 1 to 4]

Question 23:
Why have you chosen the above rating?
[Long answer text box]

Question 24:
On a scale of 1 to 4, how much would you say your 

desire to be better o# than the other player was a fac-
tor in the decision you made? (To elaborate, “desire to 
be better o# ” means that you wanted to serve less time 
than the other player does. 1= Not a factor at all, 2= A 
minor factor, 3= Major factor, 4= Signi!cant factor)

[Linear scale from 1 to 4]

Question 25: 
Why have you chosen the above rating?
[Long answer text box]

Question 26:
On a scale of 1 to 4, how much would you say that 

the di#erence between the jail time of each outcome 
was a factor in the decision you made? (Ex. In Out-
come A you would serve 5 years and in Outcome D 
you would serve 3 years. If you chose the decision that 
would potentially give you Outcome D rather than 
Outcome A speci!cally because Outcome D had less 
jail time, then the di#erence between the jail time of 
each outcome could be considered a signi!cant factor 
in your decision. 1= Not a factor at all, 2= A minor 
factor, 3= Major factor, 4= Signi!cant factor)

[Linear scale from 1 to 4]

Question 27:
Why have you chosen the above rating?
[Long answer text box]

Question 28:
Which of the following factors would you say was 

the most signi!cant factor in the decision you made?
Maintaining a fair game 
Wellbeing of the other player
Your own wellbeing
Trust in the other player
Being better o# than the other player
Di#erence between the jail time of each outcome
Other [Write-in]

Question 29:
Why have you chosen the above factor?
[Long answer text box]

Question 30:
Which of the following factors would you say was 

the least signi!cant factor in the decision you made?
Maintaining a fair game 
Wellbeing of the other player
Your own wellbeing
Trust in the other player
Being better o# than the other player
Di#erence between the jail time of each outcome

Question 31:
Why have you chosen the above factor?
[Long answer text box]
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[A"er Section 8, continue to Section 9]

Section 9:
Previous Exposure

Question 32:
Have you been exposed to the Prisoner’s Dilemma 

in a previous class or anywhere else?
Yes
No

[A"er Section 9, continue to Section 10]

Section 10:
Further Discussion

$ank you for completing the survey thus far. To 
help further support the study and elaborate on some 
answers, you have the option of potentially having a 
5-20 minute interview with the researcher sometime 
in the near future.

Question 33 [Required]:
Would you be interested in completing an inter-

view to further elaborate on some of your responses?
Yes [Go to Section 11 - Contact Information]
No [Go to Section 12 - Debrie!ng]

Section 11:
Contact Information

Question 34 [Required]:
To be able to get in touch with you and schedule 

and interview time, please write an email address we 
can reach you at:

[Short answer text box]

[A"er Section 11, continue to Section 12]

Section 12:
Debrie!ng

Decision-Making in Games Debrie!ng Form

$ank you for participating in this study. In order 
to get the information we were looking for, we with-
held some information/or provided you with incor-
rect information about some aspects of this study. 

Now that the experiment is over, I will describe the 
deception to you, answer any of your questions, and 
provide you with the opportunity to make a decision 
on whether you would like to have your data included 
in this study.   

What the study really is about:
$e true purpose of this study was to understand 

if adults or teenagers would be better at choosing 
the best option in a game theory game, which in this 
case was the Prisoner’s Dilemma, and what factors 
in%uenced both age groups to choose their decision. 
In addition, the full name of this study is “Decision-
Making in the Prisoner’s Dilemma”. All parts of the 
study were real. $e bene!t of this study was to help 
researchers in behavioral game theory, as well as cog-
nitive and social sciences, to understand the di#er-
ences between the decision-making process of teen-
agers and adults. $ere are no bene!ts to you. I do not 
anticipate any risks to you participating in this study 
other than those encountered in day-to-day life. If you 
give permission, the only data from you that will be 
used in this study are your age, your education level, 
the option you chose, details on your decision-making 
process, and how and why you ranked certain in%uen-
tial factors. None of this information will be presented 
in a way to make you identi!able.

Taking part is voluntary: 
Although you have already completed the sur-

vey, your involvement is still voluntary, and you may 
choose to withdraw the data you provided prior to 
debrie!ng, without penalty or loss of compensation 
o#ered to you. Withdrawing your submission will not 
adversely a#ect your relationship with [REDACTED], 
the researchers, or any of our a&liates. 

Privacy/Con!dentiality:
If you agree to allow us to use your data, here is 

how we will maintain con!dentiality of the informa-
tion: All survey data collected through Google Forms 
will be stored away in Google Drive folder which only 
the researcher and the project director have access to. 
Promptly following the completion of the study, your 
survey response will be destroyed so there is no pos-
sibility of distribution. 

$e main researcher conducting this study is [RE-
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DACTED], a student at  [REDACTED].

If you have questions later, or would like to know 
about the results of the study, you may contact [RE-
DACTED] at  [REDACTED] or at [REDACTED]. Or 
their faculty advisor, [REDACTED], at [REDACT-
ED].

If you have any questions or concerns regarding 
your rights as a subject in this study, you may contact 
the Institutional Review Board (IRB) for Human Par-
ticipants at [REDACTED].

Question 35 [Required]:
A"er reading the above, please indicate if you do, 

or do not, give permission to have your data included 
in the study, below: 

I have been debriefed by the researcher, and I un-
derstand the true intent of and the purpose of my 
participation in the study title “Decision-Making Pro-
cesses in Games”. I agree that the data collected dur-
ing the study may be included for the purpose of the 
study.

I have been debriefed by the researcher, and I un-
derstand the true intent of and the purpose of my 
participation in the study title “Decision-Making Pro-
cesses in Games”. I DO NOT give permission for the 
data collected during the study to be included for the 
purposes of the study

[A"er Section 12, continue to Section 13]

Section 13:
Amazon Gi" Card Ra'e

We truly appreciate your participation in this study. 

If you would like to be entered into a ra'e for a 
$25 Amazon gi" card, please enter your email address 
below. We will notify you if you win.

Question 36:
Email address: 
[Short answer text box]

Section 14:
$ank you so much for your time. If you know any-

one else who may be interested in participating in this 

study, please share the link below with them. 

http://bit.do/GameStudy 

END OF SURVEY
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