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ABSTRACT
Though hackathons are successful in attracting large crowds, they
may not be sufficiently effective for broadening participation in
computing, because they lack appeal for underrepresented groups
in computing, and for people with family and job obligations. We
propose a contrasting model for creating interest in computing, by
making coding a spectator sport. We present an experience report
on the design and implementation of a coding tournament, includ-
ing survey results that informed the design of the system along
with post-event questionnaire data from participants, exploring
their attitudes towards different coding events. We find that cod-
ing tournaments can be an effective and engaging alternative to
hackathons, and that they can motivate some audience members
to pursue more coding activities, and possibly even participate as
competitors in future tournaments.
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1 INTRODUCTION
Hackathons are typically multi-day events, where teams are chal-
lenged to create applications containing specific features within
a given amount of time (these events are also called game jams
when the focus is on creating games) [8, 23, 31]. Many people and
organizations are using hackathons to increase exposure to coding,
in hopes of generating excitement and broadening participation
in computing (as well as networking with potential job candidates
for programming jobs). Researchers anticipate that these kinds of
events will attract women [26] and people with limited technical
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background [33]. However, hackathons also have some features
that can be discouraging. Johnson [14] highlights three potential
impediments [32], specifically discussing potential causes for the
low participation in hackathons by certain groups [7, 30]. Individu-
als from underrepresented groups 1) fear that they will be treated
differently from others, 2) lack self-confidence and/or self-efficacy
in their technical abilities, and 3) with job and/or family obligations
cannot or do not want to participate in coding events that last too
long (but many hackathons are multi-day events).

Due to these issues, we propose an alternative coding event in
this paper – making programming a one-on-one spectator sport
where individuals can choose to be competitors or spectators. This
may help minimize the three problems above as follows:

First, team activities (such as competing in a hackathon) can
lead to negative treatment (or micro-aggressions) of minority team
members, by any definition of minority. One-on-one competitions
can help minimize these group biases, since they are largely solo
activities. Furthermore, because it is a spectator sport, even if it
were to be organized as multi-member teams playing against each
other, the public nature of the event with an audience would reduce
the opportunity for micro-aggressions that might occur in teams
working in a more secluded environment.

Second, research has shown that females and minorities may not
prefer participating in competitive events themselves (which may
draw unwanted attention) [3, 5], but that they are satisfied watch-
ing competitive events [11]. Therefore, individuals interested in
programming, but with (justified or unjustified) lack of confidence
or self-efficacy in their own abilities, can self-select to be spectators
instead of competitors. Watching may eventually lead to increased
willingness to learn more about programming for some of these
individuals (even if they do not choose to be participants them-
selves), especially if they see other people similar to themselves
participating and succeeding as competitors.

Third, as a spectator sport, the length of a tournament is limited
by the game rules. Consequently, organizers can approximate total
times fairly accurately (while keeping them at a reasonable limit),
and participants can plan their schedules accordingly.

In this paper, we explain the background behind our vision, and
describe results from a questionnaire demonstrating that people
would be willing to participate in (competing/watching) coding
tournaments. We then present an experience report of an actual
coding tournament, including setup, rules, and results.

2 BACKGROUND
Why make programming a spectator sport? We are interested in
increasing the participation of underrepresented groups in comput-
ing education and in computing careers. We propose this approach
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based on the observation that many young people are attracted by
spectator sports to become more active in the sport disciplines of
their role models themselves.

Lardinoit [16] explored how watching sporting events on tele-
vision might influence subsequent desires, and found that 16% of
French viewers of the Olympic Games reported that they felt more
inspired to get active after watching the competitions. Relatedly,
watching a sport has long been associated with encouraging chil-
dren to participate in the sport themselves (in the popular press),
although we are not aware of any rigorous study supporting this
approach [19]. Meredith [19] lists watching as one of nine possible
methods for achieving this outcome.

There is a precedent for making intellectual activities into a spec-
tator sport. In 2014, the Millionaire Chess Open debuted in Planet
Hollywood and was broadcast on television (TV) with the organiz-
ers expressing their desire to turn "chess into a spectator sport" that
replicates the "atmosphere of the World Series of Poker" [27]. High
profile chess games are already a TV spectacle, with theWorld Chess
Championship Organization stating that televised chess matches
are "expected to attract a global online and TV audience of more
than 1 billion fans" [15, 27].

Similarly, Go has extremely high viewership numbers, particu-
larly in East Asian countries [1]. In a match between DeepMind’s
AlphaGo Artificial Intelligence program and the world-class player
Lee Sedol, Chinese-language coverage reached up to 60 million
viewers [21], while English-language coverage reached 100 thou-
sand viewers [32]. Moreover, Hikaru-no-Go, a Japanese animation
series about Go (from the early 2000s), dramatically increased the
popularity of Go worldwide, particularly among children [28, 29].

Computer gaming as a spectator sport, or eSport, has gained
tremendous attention in recent years, even appearing in the Asian
Games (organized by theOlympic Council of Asia). Tournaments for
popular games such as Starcraft and League of Legends, both fast-
paced real-time strategy games, can draw thousands of spectators
at large arenas. In these competitions, the sports consist of using
a complex real-time graphics game program. Our approach is to
make programming itself a spectator sport.

Finally, we subscribe to the theory of situated learning [17, 20],
which states that people learn through observation and interacting
with others. We provide participants with an authentic experi-
ence [13] in the spectator event – creating, editing, and testing real
code to satisfy specific requirements.

3 TOURNAMENT ENVIRONMENT
3.1 Hackathon Alternative? – A Viability Study
We created a survey to get a generalized view of people’s opinions
about hackathons and viability of our proposed coding tournament.
First, we provided an objective description of each type of event,
with information about the style and format of how the different
types of events are run. Next, we asked a series of 5-point Likert
scale questions [25] to determine how agreeable (with 1 being least
agreeable, and 5 being most agreeable) participants would be to
attend different types of competitive events as a spectator, and also
how comfortable they would be in competing in these events with
others watching them. Finally, we asked if they had ever attended

a hackathon, if they have a computing-related job, and about their
age and gender.

We report the range and median of our responses (since we
collected ordinal data). In addition, since our data is not normally
distributed, we use nonparametric Chi-Squared tests (which are
commonly used to analyze ordinal data [9]) with α = 0.05 con-
fidence to compare participants’ responses based on their demo-
graphic categories. We report all of our (Pearson) Chi-Squared
statistics in Table 1.

We surveyed 200 people on Amazon Mechanical Turk (MTurk),
limiting our participants to people living in the USA, and between
the ages of 18-35 years old (the primary age range of hackathon
participants [2]). We chose to use MTurk because we wanted to get
responses from a wide range of people who might be better repre-
sentative of the general public (as opposed to using a mailing list
at our STEM-focused university, where more than half the student
population are enrolled in engineering or computing-related fields).
Our goal is to understand what types of computing events people
would be willing to participate in as a spectator or competitor.

The task took a mean time of 3.12 minutes, and we paid each
participant US$1.00 to complete the task. Our sample included 107
females and 93 males, was ethnically diverse (79 White/Caucasian,
46 Hispanic/Latino, 33 Black/African-American, 28 Asian/Pacific-
Islander, and 14 multi-ethnic or other), and 87 people reported they
had a computing-related job. Also, 19 people reported that they had
been to a hackathon in the past (5 females and 14 males; all with
computing-related jobs).

Table 1 shows the summary of all the statistics, including the
median and range, calculated for each of our questions. For each
question, we compared across five categories (gender, age, ethnicity,
computing-job, and hackathon experience (H-Exp)) to see if there
were any differences in responses by measure.

When asked if they would be willing to attend a 48-hr hackathon,
a 12-hr hackathon, or a 3-hr coding tournament as a spectator, our
participants had amedian response of 2, 3, and 3, respectively. There
was no statistically significant difference detected by gender, age,
ethnicity, or job for either of the hackathons. However, we found
a significant difference by participants’ job and H-Exp for 3-hr
tournaments. Those with computing-related jobs and H-Exp were
more likely to report they would attend a 3-hr coding tournament
as a spectator compared to those in non-computing-related jobs
and people without H-Exp.

To the question whether they would be willing to attend a 48-hr
hackathon, a 12-hr hackathon, or a 3-hr coding tournament as a
competitor, our participants had a median response of 1, 2, and
3, respectively. There were no statistically significant differences
detected by gender, age or ethnicity in participants’ responses.
However, we found a significant difference by participants’ H-Exp
(and trending by participants’ job for hackathons). Those with H-
Exp were more likely to report that they would attend a 48-hr
hackathon, 12-hr hackathon, or a 3-hr coding tournament as a
competitor compared to those without H-Exp.

Lastly, we attempted to establish baseline measurements by ask-
ing questions about chess and poker. When asked if they would
attend a chess tournament or a poker tournament as either a spec-
tator or competitor, our participants had a median response of 1
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for all questions. There was no statistically significant difference
detected by gender, age, ethnicity, job, or H-Exp for those questions.

In summary, we found that our participants were generally not
enthusiastic about attending any of the proposed types of com-
petitive events as a spectator or competitor (the highest median
value was 3, which indicates they neither agree nor disagree that
they would attend an event as a competitor or spectator). This
was not completely unexpected, as the general public might not be
interested in these types of events overall.

However, we did find that people who had computing-related
jobs or previous experience with hackathons were more likely to
report that they would attend hackathons (as a spectator or competi-
tor) and coding tournaments (as a spectator and as a competitor).
This is also not unexpected, as those who are more familiar with
computing might be more open to attending computing-related
events. Moreover, our data indicates that people are more willing
to attend 48-hr/12-hr hackathons and coding tournaments as spec-
tators (medians were 2, 3, and 3, respectively) than spectating a
chess or poker tournament (medians were 1 and 1, respectively).

While we did not compare events directly against each other,
these results (medians and statistical results) are good indicators
that a coding tournament can be at least as attractive as hackathons
(which do attract high numbers of attendees [2]) for the general
public, those with computing-jobs, and/or past hackathon experi-
ence. Additionally, the shorter time-investment required by coding
tournaments compared to hackathons may be attractive to more
people. Finally, we were concerned that minorities and females
may not be attracted to these competitive events. However, we
did not find any differences by gender, ethnicity, or age for any of
our questions, indicating that members of these groups might be
willing to watch, or even possibly compete in these types of events.

We acknowledge the limitation of our sample, as our MTurk
workers may not be representative of the general public. Neverthe-
less, MTurk workers are generally tech-savvy (as evidenced by the
high number of our participants who self-reported that they have
computing-related jobs and had attended hackathons), and may be
a good representation of the people that are aware of these types of
events and might consider attending. For example, we found that
those who attended hackathons in the past were more likely to say
that they would attend other hackathons and coding tournaments.
We conclude from our survey results that there is sufficient interest
to explore the viability of coding tournaments further.

3.2 Participants and Audience
Now that we had some evidence that people would attend a coding
tournament, we brainstormed how to organize the activity andwhat
the participants’ experience should be. We realized that not every
kind of programming activity can be adapted into a competitive
sport, especially if audience members cannot judge the results and
cannot compare the outcomes of two competitors.

However, we determined this matter is less of an issue if pro-
gramming problems are limited to graphical programming tasks.
Even audience members with no technical background can judge
the similarity of pairs of graphical displays. We converged on a one-
on-one tournament design concentrating on small, well-defined

Hackathon vs Coding Tournament Statistic p.val 

   I would prefer to be a spectator at 
Hackathons ßà C.Tournaments 

Gender: 
Race: 

χ 2(2,N=12)=2.385 
χ 2(4,N=12)=11.998 

.665 

.151 

   I would prefer to be a competitor at 
Hackathons ßà C.Tournaments 

Gender: 
Race: 

χ 2(2,N=12)=3.065 
χ 2(4,N=12)=7.133 

.547 

.522 

   _____ motivates me to consider 
being a competitor in the future. 

Gender: 
Race: 

χ 2(2,N=12)=6.884 
χ 2(4,N=12)=7.133 

.142 

.522 

    _____ motivates me to learn more 
about computer programming. 

Gender: 
Race: 

χ 2(2,N=12)=3.065 
χ 2(4,N=12)=9.905 

.547 

.272 

   I enjoyed being a spectator for the 
coding tournament. 

Gender: 
Race: 

χ 2(2,N=12)=1.142  
χ 2(4,N=12)=9.168 

.564  

.057 

   I enjoyed being a competitor in the 
coding tournament. 

Gender: 
Race: 

χ 2(2,N=12)=0.856 
χ 2(4,N=12)=7.50 

.652 

.112 

   I would consider spectating at a 
coding tournament in the future. 

Gender: 
Race: 

χ 2(2,N=12)=2.385 
χ 2(4,N=12)=3.175 

.303 

.529 

  I would consider competing at a 
coding tournament in the future. 

Gender: 
Race: 

χ 2(2,N=12)=1.880 
χ 2(4,N=12)=12.401 

.598 

.054 

 
 
 

I would attend a… Statistic p-val 

   48hr hackathon as a spectator 
 
   Median: 2 (disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=0.757  
χ 2(8,N=200)=11.008 
χ 2(16,N=200)=18.340  
χ 2(4,N=200)=4.240 
χ 2(4,N=200)=3.223 

.946 

.201 

.304 

.375 

.521 

   12hr hackathon as a spectator 
 
   Median: 3 (neutral), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=3.182  
χ 2(8,N=200)=5.522 
χ 2(16,N=200)=15.956  
χ 2(4,N=200)=5.255 
χ 2(4,N=200)=4.863 

.528 

.701 

.456 

.262 

.302 

   3hr coding tournament as a 
spectator  

 
   Median: 3 (neutral), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=1.780 
χ 2(8,N=200)=14.267 
χ 2(16,N=200)=14.456 
χ 2(4,N=200)=10.466 
χ 2(4,N=200)=11.262 

.776 

.075 

.565 

.048* 

.043* 

   chess tournament as a spectator 
 
   Median: 1 (s.disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=3.065 
χ 2(8,N=200)=7.242 
χ 2(16,N=200)=7.020 
χ 2(4,N=200)=7.082 
χ 2(4,N=200)=4.130 

.547 

.511 

.973 

.132 

.389 

   poker tournament as a spectator 
 
   Median: 1 (s.disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=2.345 
χ 2(8,N=200)=7.492 
χ 2(16,N=200)=17.319 
χ 2(4,N=200)=0.648 
χ 2(4,N=200)=1.886 

.673 

.485 

.365 

.958 

.757 

   48hr hackathon as a competitor 
 
   Median: 1 (disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=1.548  
χ 2(6,N=200)=5.403 
χ 2(12,N=200)=17.554 
χ 2(4,N=200)=9.312 
χ 2(4,N=200)=10.625 

.818 

.493 

.130 

.054 

.047* 

   12hr hackathon as a competitor 
 
   Median: 2 (disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=4.715 
χ 2(8,N=200)=6.570 
χ 2(16,N=200)=9.997 
χ 2(4,N=200)=9.351 
χ 2(4,N=200)=17.127 

.318 

.584 

.867 

.053 

.032* 

   3hr coding tournament as a      
competitor 

 
   Median: 3 (neutral), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=4.504 
χ 2(8,N=200)=6.911 
χ 2(16,N=200)=6.766 
χ 2(4,N=200)=10.234 
χ 2(4,N=200)=10.419 

.342 

.546 

.978 

.037* 

.034* 

   chess tournament as a competitor 
 
   Median: 1 (s.disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=3.090 
χ 2(8,N=200)=7.081 
χ 2(16,N=200)=22.849 
χ 2(4,N=200)=3.603 
χ 2(4,N=200)=1.070 

.543 

.528 

.118 

.463 

.900 

   poker tournament as a competitor 
 
   Median: 1 (s.disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=3.275 
χ 2(8,N=200)=7.870 
χ 2(16,N=200)=20.450 
χ 2(4,N=200)=1.942 
χ 2(4,N=200)=1.610 

.513 

.446 

.201 

.746 

.807 

 
Table 1: Survey results for participants.

graphics coding problems that would potentially be exciting to
watch for non-programmers.

3.3 Programming Environment
The strong connection between computer graphics and program-
ming education has a long history, going back to the Logo lan-
guage [22] from 1967 and its use of turtle graphics. We chose to use
the Processing language1 for our tournaments, which its developers
describe as being designed "for learning how to code within the
context of the visual arts" [10]. It is based on a simplified version
1The Processing language website: https://www.processing.org/
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of Java, which is the major teaching language for programming in
many US colleges and has a large established user base, especially
among the visual arts community [10].

We considered using other popular (block) programming envi-
ronments such as Scratch [24] and Alice [6]. However, we deter-
mined that using a textual language would offer more benefits to
those interested in learning programming (e.g., learning the lan-
guage Processing would enable a user to relatively quickly advance
to Java) and that the animation capabilities of these other envi-
ronments go beyond what is currently intended for this project.
While animated graphics would provide interesting visuals for the
audience, it creates challenges with respect to fair evaluation of the
results of two competitors.

3.4 Setup and Procedure of a Game
We implemented the "CodeSport" tournament system in Java, re-
quiring three computers (one for the referee, and one for each
player) with internet connections. The referee’s view contains a list
of pre-arranged graphics programming problems, each consisting
of a collection of shapes that we call diagrams. The referee sets a
time limit on the screen, typically 5 minutes, and a required overlap
percentage. A round of the game ends either at the time limit or
when one of the players reaches the desired overlap percentage
between her/his solution and the referee’s diagram. To allow for
more sophisticated shapes and fast-paced rounds, the referee may
choose to provide players with parts of the solution code, requiring
them to edit (i.e., debug) existing code instead of starting with a
blank coding pane (which may be beneficial for less-experienced
coders [18]). The referee’s screen is projected on a large screen
so that audience members can see the countdown timer and the
players’ current progress.

The players’ view (see Figure 1), contains a code editing pane, the
target image, the program/image the code generates, the timer, and
the overlap percentage score. Each player’s screen is projected on
large screens so audience members can follow the player’s coding
progress and state of their diagrams. Many of the diagrams include
repeated shapes and/or patterns, which would be most effectively
solved by using arrays (e.g., to store information such as color) and
loops (e.g., to repeat commands and cycle through arrays).

Figure 1: A player’s screen showing the code pane (left), goal
shapes (center), and current output (right).

We designed the tournament rules to be fast-paced, flexible, and
to accommodate different time constraints and numbers of com-
petitors. The winner of a best-of-three rounds wins the game. Each
round has a recommended time limit of 5 minutes (±1-2 minutes,
depending on task difficulty), making each game approximately 15
minutes. In an elimination tournament, players compete in one-
on-one elimination games, with the winners advancing in their
bracket. For longer tournaments, referees can choose to provide
brief intermissions to give players and the audience a brief rest and
to allow for announcements.

3.5 Features
In a CodeSport tournament, the basic procedure of one round of a
game is as follows:

• The referee selects a diagram and displays it on the public
screen (e.g., a half circle in red, slanted by 30 degrees with a
black fill, as in Figure 2). This is the target shape that the two
participants must match as closely as possible by writing a
program in the Processing language.

• The referee clicks a button to activate both players’ screens
with the newly selected diagram.

• The two players attempt to reproduce the target diagram
by writing the necessary code on their computers. This may
require the use of different types of data structures, looping,
and/or conditional statements.

• Players can push a button to execute their current code and
display their current solutions.

• Once they are sufficiently satisfied with their progress, play-
ers can push a button to send the referee their diagram.

• The referee’s computer performs a pixel-by-pixel compari-
son between the target shape/color and the player’s diagram
and returns the current overlap percentage.

• The audience sees the correct solution and the players’ solu-
tions at the same time on the public screens.

• Players can continue to submit their solutions until the ref-
eree’s computer determines a winner.

• The referee’s computer decides the winner of the round
when a player’s solution sufficiently overlaps with the goal
solution, or the round reaches the time limit. We define
"sufficient" as a numerical threshold parameter with a value
between 95%-100%, to be set by the referee and/or organizers
before the tournament begins. The referee predetermines the
time limit for each round and players can see a countdown
timer at all times. For rounds that reach the time limit, the
player with a higher overlap percentage at the time of the
deadline is the winner.

• The referee’s computer displays the winner and shows the
final outputs of both players at the end of the round. It also
displays the overlap percentages and the winner’s code.

4 CODESPORT EXPERIENCE REPORT
We ran a CodeSport tournament at a local STEM-focused university,
recruiting participants through mailing lists and word-of-mouth.
We offered free food and US$120 in prize money as incentive ($50
for 1st, $30 for 2nd, and $20 each for two 3rd place winners).
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We had a total of 26 spectators (6 females, 20 males) and 16
players (2 females, 14 males) compete in the tournament. These
16 players were randomly grouped into eight pairs, and competed
one-on-one, in single-elimination brackets. Each pair played one
game (i.e., three rounds), with the eight winners advancing to the
quarter-finals where they competed for the top four spots. These
four winners played in the semi-finals and the two winners of
these games were the finalists. When not competing, competitors
stayed to watch others compete alongwith the other spectators. The
tournament consisted of 15 games in total. Our first-place winner
was a fourth-year, Asian, female student majoring in mathematics.

To determine the effectiveness of our coding tournament, we sur-
veyed our 16 players exploring their attitudes towards participating
in different kinds of competitive events. We e-mailed our players
an online questionnaire two weeks after the event to minimize any
novelty bias, and make a fairer comparison to past hackathons they
may have participated in. Unfortunately, we had only collected
the e-mail addresses of competitors (to distribute prizes), so were
unable to contact those who were just spectators. We received
a total of 12 responses—our sample had 1 female and 11 males,
was ethnically diverse (4 White/Caucasian, 3 Hispanic/Latino, 5
Asian/Pacific-Islander), and included those with part/full time jobs
(4 did not have jobs). Our respondents were composed of under-
graduate upper-classmen (3+ years in college), and they were all in
STEM-related majors with some prior programming experience.

We asked a series of 5-point Likert scale questions to deter-
mine respondents’ 1) preference between hackathons and coding
tournaments (with 1 meaning highly preferring hackathons, 3 pre-
ferring hackathons and coding tournaments equally, and 5 highly
preferring coding tournaments), and 2) agreeability to statements
regarding their experience with coding tournaments (with 1 be-
ing least agreeable, and 5 being most agreeable). We report the
range and median of our (ordinal) responses. We use nonparamet-
ric Chi-Squared tests (likelihood ratios) with α = 0.05 confidence
to compare participants’ responses based on their demographic
categories with the understanding that our sample size is small
(which is why we report likelihood ratios) and that the resulting
statistics may not be widely generalizable. We report all of our
Chi-Squared statistics in Table 2.

4.1 Hackathons vs. Coding Tournaments
Our first set of questions was designed to learn more about the
participants’ preference(s) between hackathons and coding tour-
naments. We provided objective definitions and examples of both
types of events to remind participants of the differences.

When asked which type of event they would prefer being a spec-
tator, our participants were split with a median response of 3 (range
1-5). When asked which type of event they would prefer being a
competitor in, our participants leaned towards coding tournaments
with a median response of 4 (range 1-5). There were no statistically
significant differences detected by gender or ethnicity.

When asked which type of event motivated them to be a competi-
tor in the future, our participants had a slight preference for coding
tournaments with a median response of 3.5 (range 1-5). When asked
which event type motivated them to learn more about programming,
our participants leaned towards coding tournaments with a median

Figure 2: Stage setup with two players and a referee at their
stations. The screens behind the referee display the goal
shape and the players’ current solutions.

response of 4 (range 1-5). There were no statistically significant
differences detected by gender or ethnicity for any these measures.

4.2 Enjoyment of the Codesport Tournament
The next set of questions was designed to evaluate participants’ ex-
perience with the CodeSport tournament, and whether they would
consider attending in the future.

When asked about being a spectator for the coding tourna-
ment, participants indicated they enjoyed it with a median re-
sponse of 4 (range 3-5). Although not quite statistically significant,
Asians/Pacific Islanders and Hispanic/Latino players were more
likely to report they enjoyed being a spectator compared to their
Caucasian/White counterparts (see Table 2). Additionally, partici-
pants agreed they would consider attending a coding tournament
as a spectator in the future, with a median response of 4 (range
3-5). There were no statistically significant differences detected by
gender or ethnicity for these measures.

Hackathon vs Coding Tournament Statistic p.val 

   I would prefer to be a spectator at 
Hackathons ßà C.Tournaments 

Gender: 
Race: 

χ 2(2,N=12)=2.385 
χ 2(4,N=12)=11.998 

.665 

.151 

   I would prefer to be a competitor at 
Hackathons ßà C.Tournaments 

Gender: 
Race: 

χ 2(2,N=12)=3.065 
χ 2(4,N=12)=7.133 

.547 

.522 

   _____ motivates me to consider 
being a competitor in the future. 

Gender: 
Race: 

χ 2(2,N=12)=6.884 
χ 2(4,N=12)=7.133 

.142 

.522 

    _____ motivates me to learn more 
about computer programming. 

Gender: 
Race: 

χ 2(2,N=12)=3.065 
χ 2(4,N=12)=9.905 

.547 

.272 

   I enjoyed being a spectator for the 
coding tournament. 

Gender: 
Race: 

χ 2(2,N=12)=1.142  
χ 2(4,N=12)=9.168 

.564  

.057 

   I enjoyed being a competitor in the 
coding tournament. 

Gender: 
Race: 

χ 2(2,N=12)=0.856 
χ 2(4,N=12)=7.50 

.652 

.112 

   I would consider spectating at a 
coding tournament in the future. 

Gender: 
Race: 

χ 2(2,N=12)=2.385 
χ 2(4,N=12)=3.175 

.303 

.529 

  I would consider competing at a 
coding tournament in the future. 

Gender: 
Race: 

χ 2(2,N=12)=1.880 
χ 2(4,N=12)=12.401 

.598 

.054 

 
 
 

I would attend a… Statistic p-val 

   48hr hackathon as a spectator 
 
   Median: 2 (disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=0.757  
χ 2(8,N=200)=11.008 
χ 2(16,N=200)=18.340  
χ 2(4,N=200)=4.240 
χ 2(4,N=200)=3.223 

.946 

.201 

.304 

.375 

.521 

   12hr hackathon as a spectator 
 
   Median: 3 (neutral), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=3.182  
χ 2(8,N=200)=5.522 
χ 2(16,N=200)=15.956  
χ 2(4,N=200)=5.255 
χ 2(4,N=200)=4.863 

.528 

.701 

.456 

.262 

.302 

   3hr coding tournament as a 
spectator  

 
   Median: 3 (neutral), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=1.780 
χ 2(8,N=200)=14.267 
χ 2(16,N=200)=14.456 
χ 2(4,N=200)=10.466 
χ 2(4,N=200)=11.262 

.776 

.075 

.565 

.048* 

.043* 

   chess tournament as a spectator 
 
   Median: 1 (s.disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=3.065 
χ 2(8,N=200)=7.242 
χ 2(16,N=200)=7.020 
χ 2(4,N=200)=7.082 
χ 2(4,N=200)=4.130 

.547 

.511 

.973 

.132 

.389 

   poker tournament as a spectator 
 
   Median: 1 (s.disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=2.345 
χ 2(8,N=200)=7.492 
χ 2(16,N=200)=17.319 
χ 2(4,N=200)=0.648 
χ 2(4,N=200)=1.886 

.673 

.485 

.365 

.958 

.757 

   48hr hackathon as a competitor 
 
   Median: 1 (disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=1.548  
χ 2(6,N=200)=5.403 
χ 2(12,N=200)=17.554 
χ 2(4,N=200)=9.312 
χ 2(4,N=200)=10.625 

.818 

.493 

.130 

.054 

.047* 

   12hr hackathon as a competitor 
 
   Median: 2 (disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=4.715 
χ 2(8,N=200)=6.570 
χ 2(16,N=200)=9.997 
χ 2(4,N=200)=9.351 
χ 2(4,N=200)=17.127 

.318 

.584 

.867 

.053 

.032* 

   3hr coding tournament as a      
competitor 

 
   Median: 3 (neutral), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=4.504 
χ 2(8,N=200)=6.911 
χ 2(16,N=200)=6.766 
χ 2(4,N=200)=10.234 
χ 2(4,N=200)=10.419 

.342 

.546 

.978 

.037* 

.034* 

   chess tournament as a competitor 
 
   Median: 1 (s.disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=3.090 
χ 2(8,N=200)=7.081 
χ 2(16,N=200)=22.849 
χ 2(4,N=200)=3.603 
χ 2(4,N=200)=1.070 

.543 

.528 

.118 

.463 

.900 

   poker tournament as a competitor 
 
   Median: 1 (s.disagree), Range 1-5 

Gender: 
Age: 

Race: 
Job: 

H-Exp: 

χ 2(4,N=200)=3.275 
χ 2(8,N=200)=7.870 
χ 2(16,N=200)=20.450 
χ 2(4,N=200)=1.942 
χ 2(4,N=200)=1.610 

.513 

.446 

.201 

.746 

.807 

 

Table 2: Post survey results for event participants.
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To the question about being a competitor in the coding tourna-
ment, participants reported that they highly enjoyed the tourna-
ment, with a median response of 5 (range 3-5). Moreover, partici-
pants agreed they would consider attending another coding tour-
nament as a competitor in the future, with a median response of 4
(range 2-5). Although not quite statistically significant, Asians/Pacific
Islanders and especially Hispanic/Latino players were more likely
to report they would consider being a future competitor compared
to their Caucasian/White counterparts (see Table 2). There were no
statistically significant differences detected by gender or ethnicity
for any of the other measures.

5 DISCUSSION
5.1 Lessons Learned
We found that participants reported that they preferred coding
tournaments over hackathons. Participants consistently reported
that the CodeSport tournament was enjoyable, that they wanted
to learn more about programming, and that they would consider
attending future events as competitors or spectators. Although
our post-tournament sample size was small, we found that our
Asian/Pacific Islander and Hispanic participants’ responses trended
towards significance in reporting that they enjoyed being spectators
(while not competing) and that they would also consider being com-
petitors in future tournaments, compared to their Caucasian/White
counterparts. Although our results are not conclusive, we saw some
evidence that coding tournaments may be able to attract spectators
who might later consider learning more about programming (and a
subset of these people may possibly consider becoming competitors
themselves). These are promising outcomes and something we will
continue to investigate with more tournaments.

5.1.1 What Worked and Did Not Work. Overall, the CodeSport
application worked well and the tournament succeeded in engaging
the people who came out to participate in the tournament. However,
this is also an issue, as we only collected survey data from the
competitors, who are likely the most representative of the types of
people who already have an interest in computing and attend events
such as hackathons, and may be different from the people who came
just to spectate. For future events, we will survey non-competitors,
and we will try to appeal to a wider audience in our advertisements,
focusing on recruiting people who are not in computing or closely
related STEM fields.

5.1.2 Adoption by Others. The CodeSport software is compatible
across many operating systems and is free to download and use. We
would like to collaborate with others who are interested in using,
adapting, and evaluating the system to further test the viability of
coding tournaments as a way to attract a more diverse group of
participants into computing.

5.1.3 Limitations and Future Work. There are several limitations to
our experience report that limit its generalizability. First, our initial
survey was conducted on Mechanical Turk, so our participants may
not be representative of the general public. However, people did
attend our coding tournament and indicated that they enjoyed the
tournament and would attend again.

We also realize that the prizes and free food are factors that
may have incentivized people to spectate and/or to compete in the
tournament. However, these types of incentives are also common
in hackathons and related events, so we assume the effects of these
were minimal, and therefore a reasonable comparison.

Next, our post-tournament questionnaire had a small sample size
and only represented those who participated as competitors, which
limits how we can interpret the results. Moreover, the participants
were all from the same university with some prior programming
experience. Although our winner was a female, the tournament
mostly consisted of college-aged males, which reflects the gender
demographics of the university, and typical makeup of hackathon
participants [2]. It would have been better for a larger, more diverse
audience to witness the winner’s achievements at the tournament.

We will attempt to address these issues by running more events
and getting more feedback from our participants (especially from
spectators). We will specifically try to recruit more female and/or
minority participants, and include more collaborative elements (as
opposed to competitive elements) to be more gender-inclusive and
appeal to a wider audience [3–5]. We also plan to host middle/high
school students to participate in CodeSport tournaments to learn
how these types of events might appeal to and engage these younger
students (and possibly contrast with older participants).

6 CONCLUSION
Educators and researchers have tried many different approaches to
increase participation in computing education and in the comput-
ing professions [12]. Recently, hackathons have become popular
and touted as an effective mechanism in broadening participation
in computing-related activities. However, evidence suggests that
certain people might feel uncomfortable or have other constraints
that prevent them from participating in hackathons.

In this paper, we presented an alternative method for broaden-
ing participation in computing. We aimed to increase the public’s
interest in programming by making it a spectator sport, since there
is evidence that a percentage of sport spectators will eventually
take up that activity [16].

First, we conducted a survey that confirmed that people would
attend and participate in coding tournaments. Next, we created
the CodeSport system and tournament rules. We ran a tournament
with 16 participants and received feedback from 12 of them. Partic-
ipants reported that they highly enjoyed the coding tournament,
that they preferred coding tournaments over hackathons, and that
they would continue to attend future coding tournament events.
Likewise, participants agreed that the event motivated them to learn
more about programming and take part as competitors in the future.
Given these results and feedback, we are encouraged about the via-
bility of coding tournaments as an alternative to hackathons that
may be able to attract additional people into computing through
spectating and possibly competing.
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