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NURTURING NATURE IN VIRTUAL REALITY: A PRELIMINARY STUDY OF
PRO-ENVIRONMENTAL PUBLIC SERVICE EXPERIENCES

A Preliminary Study of Pro-Environmental Public Service Experiences
CHRISTOPHER BALL

Extended Abstract

The effects of human intervention on the environment are numerous and increasingly devastating.
The proliferation of fossil fuel based vehicles and factories have led to wide-spread environmental
threats, such as global warming and powerful superstorms. Further still, many species of animals
have become endangered due to such environmental changes and an encroachment on their natural
habitats. For example, humpback whales were once hunted to the point of extinction but now face
new threats related to ecosystem pollution. Likewise, certain species of elephants, such as African
Elephants, are under constant threat due to environmental encroachment and ivory poaching.
Unfortunately, research indicates that it can be difficult to keep people informed and actively engaged
with environmental issues.

Environmental issues can sometimes be difficult for people to engage with in a meaningful way for
a number of reasons. First, environmental issues are usually not immediately observable (Ahn et al.,
2016; Kollmuss & Agyeman, 2002; Preuss, 1991). Second, there is usually a temporal gap between
the cause and effect of environmental issues (Ahn et al., 2016; Ahn, Fox, Dale, & Avant, 2015). In
the U.S.,, a common method to keep the public informed and engaged with environmental issues are
public service announcements (PSAs). However, research indicates that PSAs may not be as effective
in a modern day multi-media landscape (Boyle et al., 2014; Fishbein, Hall-Jamieson, Zimmer, von
Haeften, & Nabi, 2002; Paek, Hove, Ju Jeong, & Kim, 2011; Walther, DeAndrea, Kim, & Anthony,
2010). Therefore, we must continue to explore new means and methods for engaging the public with
increasingly important environmental issues.

The present in progress research explores new ways, using the immersive and interactive affordances
of virtual reality (VR), to disseminate novel pro-environmental experiences to young adult audiences.
In the past, “Public Service Announcements” (PSAs) were a common method for engaging the public
with pro-environmental information (Cialdini, 2003). More recently, pro-environmental VR-based
experiences have been shown to increase participants involvement with nature, the perception of
environmental risk, pro-environmental behavioral intentions, and environmental efficacy (Ahn,
Bailenson, & Park, 2014; Ahn et al.,, 2016). The repurposing of VR to convey pro-social experiential
messages to the public has been recently referred to as “Public Service Experiences” (PSEs)(Ball, 2018).
PSEs specifically, have been shown to have positive indirect effects on pro-environmental attitudes
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and behavioral intentions (such as support for conservational policies) via the mediating roles of
spatial presence and narrative engagement (Ball, 2018).

However, there are still lingering questions regarding the mechanism behind the impacts of VR-based
pro-social experiences such as PSEs (Ahn, Fox, Dale, & Avant, 2015). In particular, there is a need
to better understand the dimensions and roles of narrative and interactivity in PSE effects (Ahn et
al., 2014; Ahn et al., 2015; Christy & Fox, 2016; Peng, Lee, & Heeter, 2010). Specifically, PSEs, unlike
PSAs, may provide ideal contexts to create and disseminate interactive narratives which may result in
more engaging and influential experiences (Green & Jenkins, 2014). Furthermore, there is a need in
the literature to explore granular differences in immersive affordances in order to draw more precise
conclusions regarding the nature of PSE effects (Cummings, Bailenson, & Fidler, 2012).

The present in progress study seeks to build and expand upon the PSE literature by continuing to
explore possible mechanisms, and their relation to one another, which may account for any potential
PSE effects. Therefore, this research builds on previous literature by testing a new conceptual
framework that might help explain PSE effects. Specially, this study consults the literature
surrounding immersion, presence, narrative transportation, narrative interactivity, and natural
mapping. Furthermore, this study seeks to fill a particular gap in the literature related to gradient
manipulations of immersive factors. Many studies related to technological immersion only compare
“high vs low” conditions, ignoring potentially important and subtle differences in immersive factors
(Ball, 2018). Therefore, this study tests the impact of granular differences in immersion factors,
specifically, gradations in naturally mapped movement in virtual reality. Finally, based on spreading
activation theory, this study seeks to explore the possibility that pro-environmental PSE’s might have
the ability to activate other associated environmental attitudes.

In order to explore the above questions, an experiment is currently being conducted which tests
the potential impacts of narrative interactivity and naturally mapped movement in a PSE. The
experiment is a between-subjects factorial design. Specifically, the experiment is a 2 (high and low
narrative interactivity) X 3 (low, medium, and high natural mapping) factorial design. Upon
completion, the total participants for this study will consist of 180 undergraduate college students
obtained from a large mid-western university. The experiment involves exposing participants to a
10-15 minute virtual experience/environment which includes endangered wildlife such as elephants.
The selected stimulus for this study is Nature Treks VR (Carline, 2017). Nature Treks VR is a nature-
based VR experience which was created for the HTC Vive. Nature Treks VR is an experience in
which players select from a diverse selection of natural environments to explore. Players are then
encouraged to freely wander the environments, “relax and immerse” themselves in nature and interact
with the various kinds of wildlife (Steam, 2017). In this study, the “Savannah” environment was
chosen, which includes endangered animals such as elephants. The results should provide
contributions to the literature surrounding VR effects, environmental communication, PSEs,
technological immersion, narrative persuasion, and spatial presence.
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PLAYING INCREMENTAL GAMES AT WORK AS RELIEF? MAYBE NOT

YU-HAO LEE

Abstract

Incremental game is a popular genre of games characterized by incremental progress with or without
player input. Incremental games are often thought of as the perfect games to play at work since it
does not interrupt work. Using an online survey of 466 incremental game players that have full-time
jobs, this study seeks to examine to what extent does work-related stress predict incremental game
playing behavior during work and outside of work. Moreover, does playing incremental games during
work facilitate recovery from work-related stress? The findings showed that recovery needs predicted
incremental game-playing during work, but not outside of work. However, playing incremental
games during work was negatively associated with recovery experience.

Introduction

Playing digital games during work time is generally viewed as a form of “cyberslacking,” defined as
the use of internet and technology during work time for personal purposes (Vitak, Crouse, & LaRose,
2011). Studies estimate that the average American workers spend between two to three hours of
their work time on activities including online shopping, checking personal emails, blogging, watching
online videos, and playing digital games (Blanchard and Henle, 2008; Greenfield and Davis, 2002;
Madden and Jones, 2008). With increased ease of access to the internet, many workers in developed
countries are found playing casual games during work. A survey conducted by PopCap Games found
that 24% of the surveyed white-collared workers play games during work including 35% of the
surveyed senior executives (Gameindustry.biz, 2007). Cyberslacking is often perceived as a threat
to work productivity because the activities distract workers from their work (Lim, 2002). However,
some scholars argue that personal activities during work can serve as coping strategies that relieve
work-related stress and add variety to routine work (Henle and Blanchard, 2008; Lim and Chen, 2012;
Oravec, 2002). Taking a break during work time by engaging in personal activities may even help
workers re-focus on work-related tasks (Lim and Chen, 2012).

Recent studies support the idea that playing digital games can help workers recuperate from work-
related anxiety, stress, and cognitive exhaustion (Collins and Cox, 2014; Reinecke, 2009a; Reinecke,
Klatt, & Kridmer, 2011). Scholars argue that digital games’ recovery potential is due to its high
absorption potential from interactivity and immersion. As an interactive media, digital games provide
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players with a sense of control and agency (Grodal, 2000), requiring players’ attention to process
the continuous input-feedback loops (Klimmt and Hartmann, 2006). Digital games can also immerse
players in virtual worlds and play different roles, allowing players to briefly escape their mundane
work (Sherry, Lucas, Greenberg, & Lachlan, 2006). However, different types of digital games vary in
their level of cognitive demand and immersion. The types of digital games that workers play during
work are less likely to be games that are highly immersive and takes multiple hours to complete,
such as massively-multiplayer online games or first-person shooter games. Instead, the games played
during work are more likely to be casual games that have simple mechanics and can be played at short
durations. One type of casual game that is of interest to this study is incremental games that require
minimal player inputs and can sometimes play by itself in the background. Unlike immersive games
that support work recovery through its absorption potential, incremental games may act as short
mental breaks. Will work-related stress predict more incremental gameplay during work or outside
of work? Can playing incremental games during work support recovery from work-related stress?

Incremental games, also known as idle games or clicker games, is a genre of digital games defined by
its focus on minimal player interaction and incremental resource growth. In an incremental game,
players acquire resources by performing simple actions such as clicking on the screen or making
simple decisions. Even when the player is not interacting with the game, many incremental games
have mechanics that allow incremental resource growth. For example, in the popular game Cookie
Clicker, players earn cookies by clicking on a cookie repeatedly or by leaving the game to play in
the background of the browser. The cookies earned can be spent to purchase items that speed up
the automatic accumulation of cookies. The game’s goal is simple, to accumulate more cookies,
indefinitely, with no win-lose scenario or an end. Incremental games such as Clicker Heros, Tap Titans,
and AdVenture Capitalist are regularly among the top played games on mobile phones and Valve’s
gaming platform Steam. Through an online survey of workers who play incremental games, this study
examines the relationship between work-related stress and playing incremental games, as well as the
recovery potential of playing incremental games during work and outside work time.

Related Literature
Cyberslacking

Cyberslacking is prevalent among workers around the world who have access to computers during
work. National surveys showed that 80% of workers in the United States reported using the internet
for personal purpose during work, while cyberslacking is not limited to workers of specific
professions, it is especially prevalent among workers with higher status and autonomy, younger
workers, and male (Garrett and Danziger, 2008a; Vitak, et al., 2011). Similarly, Lim and Chen (2012)
examined workers in Singapore and found that the average worker spends 51 minutes of work time
on personal use of the internet. Cyberslacking is a concern to companies and organizations because
it can distract workers from work-related tasks and lead to production loss (Anandarajan, Devine, &
Simmers, 2004; Blanchard and Henle, 2008; Lim, 2002). Some estimates that cyberslacking activities
cost companies in the UK roughly £300million (~USD 600million) in productivity annually (Taylor,
2007).

Workers may be especially tempted to engage in cyberslacking activities because they are less
observable than other physical breaks to their workers or supervisors. Checking one’s private email,
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chatting on instant messenger, or browsing one’s social media page can provide quick gratifications
and discontinued immediately at will. However, the motivations behind cyberslacking are mixed.
While some studies show that perceived injustice in the organization (i.e., that the company is not fair
to workers), or lack of control over one’s work predicts minor cyberslacking activities (Blanchard and
Henle, 2008; Lim, 2002). Other studies found that disaffection towards the company does not predict
cyberslacking behaviors. Instead, the behaviors are mostly driven by perceived utility of the internet
and psychological benefits of the technology (Garrett and Danziger, 2008a). Many workers reported
positive gains from the personal use of the internet during work such as helping them boost their
emotions, or learning new skills that can support their work (Lim and Chen, 2012).

The conflicting findings may be due to the different cyberslacking activities examined in previous
studies. While some studies included all internet use during work without distinguishing
activities(Lavoie and Pychyl, 2001), other studies focused on a few specific activities such as checking
email or browsing the web (Garrett and Danziger, 2008a; Lim, 2002). Some scholars have attempted
to differentiate different types of cyberslacking by its cause or effects. For example, Lim (2002)
argued that cyberslacking activities can be categorized into two categories: browsing and emailing.
Browsing consists passive use of the internet, such as reading online news, watching sports, checking
the stock market, and visiting adult websites. Emailing involves more interactive communication,
such as checking and sending personal emails. Based on research in workplace deviance, Blanchard
and Henle (2008) made a distinction between minor and serious cyberslacking activities. Minor
cyberslacking refers to common use of the internet including browsing websites and sending emails;
it is considered minor as it resembles commonly tolerated but inappropriate behaviors at work,
such as reading the morning newspaper or making personal phone calls. In comparison to minor
cyberslacking, serious cyberslacking consists of behaviors that are disruptive and potentially illegal,
such as visiting adult websites, downloading videos, and online gambling. Similarly, Anandarajan, et
al. (2004) identified three types of cyberslacking behavior. Recreational activities include browsing
online shopping websites and checking emails. Personal learning activities include checking the news
or professional forums. Disruptive activities are the behaviors that organizations should be worried
about, such as visiting adult websites, online gambling, downloading illegal music, and playing video
games. According to these typologies of cyberslacking, playing digital games during work is viewed
as a severe disruption to work that can have negative consequences. However, few studies have
examined the cause the effects of playing games during work, and the few studies that have examined
the effects (e.g., Reinecke, 2009b) do not differentiate between different types of games played at
work. Just as it is problematic to examine internet use as a monolithic experience, different types of
games consist of varying degrees of attention, immersion, and disruption, which may lead to different
outcomes.

Work recovery experience

One potential motivation for playing digital game during and after work is to recovery from work-
related fatigue. Working for long hours can be mentally, physically, and emotionally straining, which
can lead to stress, burnouts, productivity loss, and decreased well-being. To replenish energy and
restore one’s mood, individuals may engage in activities that help them recover. Recovery is the
opposite of stress and fatigue and can be viewed as a process that helps “unwind” one’s functional
systems to its pre-stressed states (Sonnentag and Fritz, 2007). Summarizing previous studies on work
recovery, Sonnentag and Fritz (2007) identified four types of recovery experience:
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Psychological detachment. Some workers can detach themselves from work physically when they
leave the workplace, but physical detachment from work may not be available to all workers (e.g.,
workers who work from home or workers who are on call), nor is it sufficient for recovery. With the
increased adoption of communication technology such as mobile phones and email in organizations,
many workers are expected to respond to work demands even after they leave the workplace. Work-
related stress can spillover to one’s life and have detrimental effects on one’s mood, sleep quality
and well-being. Therefore, recovery requires psychological detachment, the ability to mentally detach
oneself from work. Psychological detachment can take many forms, while one person may choose to
take a walk in the forest, another person may choose to watch a movie or read a book to remove one’s
thoughts away from work. Studies have shown that successful psychological detachment from work is
related to positive affect and well-being (Newman, Tay, & Diener, 2014; Reinecke, 2009a; Sonnentag,
Binnewies, & Mojza, 2008).

Relaxation. Work stress is often caused by the high physical and psychological demands at work;
relaxation is reducing these demands to allow the body and mind to replenish. Activities that support
relaxation is often characterized by low activation, increased positive affect, and not challenging, such
as meditation, yoga, or listening to music (Stone, Kennedy-Moore, & Neale, 1995). Relaxation can
facilitate recovery by reducing the strains from prolonged activation at work, and also by offsetting
negative emotions (Sonnentag and Fritz, 2007).

Mastery experience. In comparison to relaxation, individuals can also recover from work by
engaging in challenging activities that boost their competence and self-efficacy. Examples include
playing sports, learning a new language, or volunteering during the weekend (Sonnentag and Fritz,
2007). A study by Rook and Zijlstra (2006) used diary method to examine the relationship between
recovery activities, sleep quality, and recovery. Their study found that low-effort and social activities
did not predict recovery, but the challenging physical activities supported recovery. While the
challenging activities can place additional physical or psychological demands on the individuals, they
can also build up the individuals’ skills, competency, and self-efficacy that can help them cope with
stress from work.

Control. Autonomy has been identified as an intrinsic human need and motivation (Deci and Ryan,
2010). A major source of work-related fatigue comes from the feeling that one has no control over
the work schedule or the outcome (Laschinger, Finegan, Shamian, & Wilk, 2004; Organ and Greene,
1974). Engaging in activities voluntarily, and activities that offer individuals control over their pace,
progress, and outcomes support individuals’ autonomy needs and can promote well-being.

Entertainment media offers many recovery potentials and is a convenient option in modern society.
Research in mood management theory has consistently found that people’s media choices are often
motivated by the need to boost their mood and arousal (Knobloch-Westerwick, 2006; Zillmann,
Hezel, & Medoff, 1980). Watching television is a common way for people to relax and escape from
the stress of life (Henning and Vorderer, 2001), and watching familiar television shows helps restore
sense of self-control (Derrick, 2013). Recent studies show that video games can support all four types
of recovery (Collins and Cox, 2014; Reinecke, 2009a; Reinecke, et al., 2011).
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Recovery potential of digital games

Video games have potential to support recovery through psychological detachment, relaxation,
mastery experience, and control. Many games are designed to immerse players in their game
mechanic, virtual worlds, and rich characters, which can help players detach from their work-related
thoughts and stress. Some games such as casual games are designed to support relaxation by reducing
the physical or cognitive demands on players. As an interactive media, most video games require
active player input to progress, and players are directly responsible for the process and outcomes
of the game. The interactive features and choices afford mastery experience and sense of control
(Grodal, 2000; Klimmt, Hartmann, & Frey, 2007; Tamborini, Bowman, Eden, Grizzard, & Organ,
2010). Reinecke et al. (2012) found that games that can support competence and autonomy were most
effective in helping people repair their mood. Rieger, Frischlich, Wulf, Bente, & Kneer (2015) directly
compared the mood recovery potential of digital games against non-interactive media and found
playing digital games to be most effective in supporting mood repair due to its higher task demand
and arousal.

Very few studies have directly examined the recovery potential of playing video games during work
and outside of work. Using a national survey of video game players, Reinecke (2009a) showed that
video games could support all four types of recovery. In a similar study, Reinecke (2009b) found that
workers with higher work-related fatigue were more likely to play video games during work than
workers with less fatigue. Workers with less social support during work were also more likely to play
games during work. The study also found that playing games during work was effective in supporting
recovery experience. While these two studies support the recovery potential of video games, the
studies did not distinguish between different types of games or examined the underlying mechanisms
for supporting recovery experiences. Collins and Cox (2014) found that gamers reported lower need
for recovery than non-gamers, which may support the idea that games are effective recovery means.
Their study also compared different game genres and found that first-person shooter games, which
was the genre that the respondents played the most, was the strongest predictor of recovery. However,
different genres of games predicted different types of recovery experience. For example, playing role-
playing games predict relaxation. Playing massively multiplayer online games positively predicted
mastery experience, while playing sports games negatively predicted mastery experience.

Opverall, these findings suggest that to understand the recovery potentials of digital games, we must
consider the context of game-playing behaviors. It is also important to break down the different types
of games so that we may understand the underlying mechanism that drives people to play digital
games during work and outside of work and its recovery potentials.

Incremental games and its recovery potential

Most literature argues that digital games’ recovery potentials are based on their immersive and
absorptive affordances. However, this study is particularly interested in examining a popular type
of digital game that is designed to minimize player input and often pitched as games that can
be played at work without interrupting work (Bohn, 2016). This type of digital games has been
called incremental games, clicker games, idle games, background games, or waiting games (Alharthi,
Alsaedi, Toups, Tanenbaum, & Hammer, 2018; Keogh and Richardson, 2017). While these terms are
used interchangeably, they refer to different game mechanics that, only when combined, can define
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these games. Incremental games describe games in which the main goal is to accumulate resources
incrementally. Clicker games describe the simple controls, which often involve clicking on the screen
or a few keys repeatedly. Idle games, background games, or waiting games focuses on the automated
game mechanics that allow the game to progress without player input. Taken individually, none of
these features are unique to this genre of games. For example, traditional role-playing games like Final
Fantasy or sandbox simulators such as Minecraft also focus on incremental accumulation of resources.
Platform action games or early games such as Pong also have simple controls. Many massively-
multiplayer online games or social network games also progress when the players are not actively
playing (Wohn, Lee, Sung, & Bjornrud, 2010). However, when taken as a whole, these characteristics
create a unique genre of games.

This study adopts the term incremental games to emphasize that incremental accumulation of
resources is both the means and the goal of these games. This study defines incremental games as
games in which the player accumulates resources through simple inputs or wait for the resource to accumulate
automatically. These characteristics afford temporal flexibility to the players, so that players can play
the games when they wish to, with little to no penalties from the games. Few incremental games are
designed to be played in long stretches; most incremental games are designed to be played within a
flexible and short period of time, allowing them to be played intermittently in between daily activities,
including during work.

Many early incremental games were designed to be parodies of popular game mechanics. For
example, lan Bogost’s Cow Clicker was intended to parody the wait-to-click game mechanics of social
network games such as Farmville. In Cow Clicker, the only action available to the player was to click
on a cow and receive a “Moo!” and then the player waits six hours to click on the cow again and
receive another “Moo!” (Tanz, 2011). The game Progress War aimed to criticize the monotony of
grinding and leveling-up involved in many role-playing games, the players create a character, and
then the game plays by itself, the character kills endless monsters so that it can level up to improve
its ability in killing more monsters. In the game Universal Paperclips, the player takes on the role of an
artificial intelligence to perform an arbitrary task of manufacturing paperclips. The game attracted
more than 450,000 players in the first week of launch, and most players completed the game, which
ends in the destruction of the world when everything is sacrificed to make paperclips (Rogers, 2017).
For many academics and critics, incremental games are not considered games due to its lack of
interactivity (Purkiss and Khalig, 2015). Many incremental games can play by itself in the background
and do not require player input. However, other scholars argue that while incremental games started
as boundary-drawing parodies aimed as criticizing existing games, overtime, the players and the
industry has solidified its status as a unique genre that focuses on optimization of gains (Deterding,
2016). A study of over 220,000 incremental game players found that most of the players were not
casual game players, but core game players (Yee, 2016). Yee (2016) argues that incremental games
“cleanly isolate the power progression and accumulation mechanics from the typical trappings of AAA
RPGs” and thus attracts “gamers who enjoy the leveling up and power accumulation in RPGs, but less
interested in big-action combat or elaborate fantasy settings.” In other words, incremental games can
afford comparable experiences as more elaborate games but place less burden on the players regarding
time commitments and efforts.

Since incremental games can be played intermittently between work-related tasks and do not penalize
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players for not playing, the nature of incremental games makes them ideal games to play during
work as a stress reliever or a short break. As literature suggest that work stress is associated with
more cyberslacking behavior (Henle and Blanchard, 2008), we posit that work-related stress will be
positively associated with more incremental game-playing during work.

H1. Need for recovery will positively predict incremental game-playing during work.

Incremental games may be the game of choice when it comes to cyberslacking due to its temporal
flexibility, but players may seek more immersive or absorptive games for recovery after work. Thus
we pose a research question about incremental game-playing outside of work:

RQ1. Will need for recovery be associated with incremental game-playing outside of work?

Previous studies have found that digital games can support all four dimensions of recovery potentially
through its interactive nature and immersion (Collins and Cox, 2014; Reinecke, 2009a). As a genre of
games characterized by minimal interactivity and requires low player commitments, can incremental
games facilitate recovery? Recent studies on work attention and productivity suggest that taking brief
mental breaks may help workers refocus their attention and improve productivity (Ariga and Lleras,
2011). The activities that provide the biggest boost to work performance are those that are performed
voluntarily and do not require many cognitive resources, such as playing simple games. Indeed,
many workers believe that playing casual games during work helps them unwind and concentrate
(Gameindustry.biz, 2007; Lim and Chen, 2012). In other words, while incremental games do not have
the affordances of more immersive digital games, they may support recovery is played briefly as a
short break, but frequent gameplay can also distract from work. Thus, we pose the following research
questions:

RQ2. To what extent is incremental game-playing during work associated with recovery?
RQ3. To what extent is incremental game-playing outside of work associated with recovery?

Based on the hypothesis and research questions, we propose the following path diagram for the
relationship between the key variables.
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Figure 1

Methods
Participants

We recruited participants from Amazon’s Mechanical Turk who resides in the United States. Each
participant was paid USD 1.00 for their voluntary participation. The sample was selected because
they are more diverse and representative of the general population compared to convenience samples
such as undergraduate students (Buhrmester, Kwang, & Gosling, 2011). More importantly, the sample
consists of diverse workers with different backgrounds and varying degrees of income status (Mason
and Suri, 2012). A total of 522 participants were recruited for this study. The majority of the
participants are working and identified as a paid employee (n=399, 76.4%), followed by self-
employment (n=67, 12.8%), then unemployed or retired (n=47, 9.1%), nine participants did not
disclose their work status (1.7%). The participants that were not working (unemployed, retired) or
did not disclose were excluded from the analysis since a focus of this study is on playing incremental
games during work. As a result, 466 participants were included for the analysis. Of the 466
participants, the mean age was 31.63 (SD=8.58) ranging from 18 to 80 with a median age of 30.00.
There were more male (n=277, 59.40%) than female (n=185, 39.70%), two participants chose others
and two did not disclose their gender. More than half (57.2%) of the participants received a bachelor’s
degree or higher.

Measures

Incremental game frequency. Participant were asked how many times do they play incremental games
on an average day, the measure ranged from O (none) to more than 10 times a day. The mean score
was 4.20 (SD=2.61).
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Incremental game frequency during work and outside of work. Participants were asked how many times
they played incremental game during work, the measure ranged from 0 (none) to more than 10 times a
day. The mean score was 2.82 times during work (SD=2.57). Non-worktime gaming was calculated by
subtracting worktime gaming from incremental game frequency. The average non-worktime gaming
frequency was 2.36 times (SD=2.43).

Need for recovery. The Need for Recovery Scale (Van Veldhoven and Broersen, 2003) was used to
measure fatigue from work. The scale consisted of 11 items about the severity and duration of work-
related fatigue. For example, “By the end of the working day, I feel worn out,” and “Often, after a day’s
work I feel so tired that I cannot get involved in other activities.” The participants responded on a
7-point scale with 1=strongly disagree and 7-strongly agree, M=3.79, SD=1.22. The scale was reliable
with a Cronbach’s o = .89.

Recovery effects of incremental games. Recovery effects of incremental games was measured using the
recovery experience questionnaire by Sonnentag and Fritz (2007). The scale included 16 items that
measures the four subdimension of recovery including: psychological detachment (e.g., “I forget about
work,” Cronbach’s a=.88), relaxation (e.g., “I use the time to relax,” a=.88), mastery (e.g., “I do things
that challenge me,” a=.90) and control (e.g., “I feel like I can decide for myself what to do,” a=.85).

Procedure

Participants from Amazon Mechanical Turk voluntarily signed up to participate in the study. They
were given a brief definition of incremental games and indicated whether they are currently playing
any incremental games. Then they were instructed to list one incremental game that they are
currently playing and respond to questions regarding that game. Afterward, they responded to a
questionnaire measuring their incremental game frequency (total and during work), incremental
game time, work satisfaction, need for recovery, recovery effects of incremental game games,
satisfaction with life, game enjoyment, and demographics including age, gender, and employment
status. After completion, they were paid $1 from Amazon Mechanical Turk.

Results

Pearson product-moment correlation coefficients were calculated using SPSS 25. The hypothesis and
research questions were tested with a structural equation model using AMOS 25. The 11 items of the
Need for Recovery scale were used to estimate the latent variable of work-related fatigue. Recovery
experience was modeled as a latent variable based on the four sub-scales of the recovery experience
questionnaire.

Pearson’s correlations among the independent and dependent variables are shown in Table 1.
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Table 1. Correlation between variables

1 2 3 4 5
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*p=.03, **p=.01, ***p=.001
Psychological
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Gaming
y***' during work %
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Need for Recovery
recovery experience
os -, Gaming |00

outside work

Figure 2

Three model fit indices were used to assess model fit ( . The model was a good fit, =13.7, p=.057,
CFI=.988, RMSEA=.045 (Hu and Bentler, 1999).

Three of the four sub-dimensions of recovery experience loaded well into the latent variable of
recovery experience: psychological detachment (f=.58, p<.001), relaxation ($=.73, p<.001), and control
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(B=.74, p<.001). Surprisingly, mastery was negatively associated with recovery experience but was not
statistically significant, f=-.27, p=.175.

Hypothesis 1 posited that need for recovery would positively predict the frequency of incremental
game playing during work. The results showed that need for recovery positively predicted higher
frequency of incremental game playing at work, f=.14, p<.001. The data was consistent with
hypothesis 1.

Research question 1 asked whether the need for recovery would be associated with incremental game
playing outside of work. The results showed that the relationship was not significant, $=.05, p=.269. In
other words, work-related stress did not predict higher incremental game frequency outside of work.

Research question 2 and 3 asked to what extent does incremental game playing during work and
outside of work predict self-reported recovery experience. The results showed that playing
incremental games during work was negatively associated with recovery experience, f=.28, p<.001.
However, there was no significant relationship between playing incremental games outside of work
and recovery, B=-.004, p=.936. The findings suggest that playing incremental games during work did
not facilitate recovery experience, but may instead, reduce sense of recovery. Playing incremental
games outside of work was not associated with recovery experience.

Discussion

This study has two goals: The first goal was to investigate to what extent is work-related stress
associated with frequency of playing incremental games during work and outside of work. The
second goal was to examine to what extent is playing incremental games during work and outside of
work associated with self-reported recovery experience composed of four sub-dimensions including
psychological detachment, relaxation, mastery, and control. The results indicated that participants
who reported higher work-related stress were more likely to play incremental games during work,
but not outside of work. However, playing incremental games during work was not associated with
more recovery. Instead, it reduced recovery experience. In other words, playing more incremental
games during work made people feel less recovered.

Our findings were consistent previous studies that found cyberslacking was partially motivated by
stress and fatigue from work (Blanchard and Henle, 2008; Lim and Chen, 2012). However, contrary
to the findings from Reinecke (2009b)’s study that did not specify game genres, our study found that
playing incremental games during work was negatively associated with recovery experience. One
potential explanation is that prolonged gameplay or high frequency of incremental game playing
during work can also be exhausting. However, this is less likely because most incremental games are
not designed for extended sessions and often have game mechanics that promote waiting instead
of playing (Alharthi, et al,, 2018). Our data also shows that while the participants in our study
play incremental games, on average, 4.20 times (SD=2.61) times a day, the majority (70.6%) of our
participants spends less than 60 minutes per day playing incremental games. A more possible
explanation is that playing incremental games during work led to a negative appraisal of one’s game-
playing experience. This explanation is consistent with previous studies. For example, Reinecke,
Hartmann, & Eden (2014) found that people who experienced ego-depletion were more prone to
select media as a means of recovery. However, they were also more likely to have a negative appraisal
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of their media experience, perceiving their media use as procrastination, which leads to guilt and
diminishes the recovery effects. Playing digital games during work often conflicts with workplace
norms and can further increase work-related stress and guilt. Kubey and Csikszentmihalyi (2013) also
found that people often experienced less relaxed and satisfied after media use because “it distracts and
removes us from stress and the demands of reality only temporarily” (p.146). In other words, while
people who are stressed or suffer fatigue from work are more likely to play incremental games during
work, playing incremental games during work negatively affects their appraisal of their game-playing
experience and its recovery effects.

Different media affords different recovery potentials (Reinecke, et al., 2011; Rieger, et al., 2015).
Consistent with findings from Collins and Cox (2014), when the different game genres are examined
independently, the different game mechanics affords different types of recovery experience. The
results from our study showed that incremental games were most effective in offering people a sense
of control, some psychological detachment and relaxation, but not mastery experience. As a genre
of games designed to facilitate temporal flexibility, incremental games’ greatest recovery affordance
lies in its ability to provide a sense of control. Regardless of the players’ commitment level, the
games will progress incrementally. This type of design reduces the burden and stress of having to
commit and collaborate with other players that many popular multiplayer games entails. Therefore,
incremental games offer a sense of control over one’s schedule and game progress, and a sense of
security knowing that there will be little to no punishment involved with not playing for a while.
The low commitment requirements afford relaxation, allowing people to unwind, or a chance to
temporarily detach from work-related thoughts. However, incremental games do not support mastery
experience because they typically do not involve complex skills or challenging game mechanics.
Mastery experience requires overcoming challenges to boost one’s self-efficacy. Many incremental
games can play by itself or require very little player input to progress. While the accumulation of
resources can provide achievement or gratification for some players, the most challenging aspect of
many incremental games is waiting for the resources to accumulate in the background (Keogh and
Richardson, 2017).

Limitations

This study has several limitations. First, while the panelists are more representative than convenient
sample of undergraduate students. They are nevertheless, not representative of all workers. For
example, studies have shown that higher status workers in the workplace are more likely to engage
in cyberslacking including playing games (Garrett and Danziger, 2008b; Vitak, et al., 2011). However,
higher status workers are perhaps less likely to voluntarily participate in studies for $1. Second,
the recovery experience is measured through self-report, and thus may or may not reflect actual
recovery. A worker may report feeling recovered, but unconsciously still suffer from work-related
fatigue. Therefore, the results should be interpreted as a perception of recovery rather than actual
recovery. Playing incremental games during work is associated with lower perceptions of recovery,
future studies should also include measures of actual recovery effects to assess the recovery potentials
of incremental games as a short break during work.

Conclusion

Overall, this study explores whether stress from work leads to increased cyberslacking through
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playing incremental games? Moreover, does playing incremental games help workers recover from
their work-related stress? The results showed that work-related stress is positively associated with
more incremental game-playing behaviors during work. However, playing incremental games during
work does not make workers feel recovered. When examining how incremental games contribute
to the four sub-dimensions of recovery, we found that incremental games support psychological
detachment, relaxation, and control, but not mastery experience. These findings highlight the
importance of not treating all gameplay as a homogeneous experience. Different game elements
afford different effects, as do the context of gameplay. While stress from work motivates people to
play incremental games during work, playing games during work lead to negative appraisal of their
behavior and the recovery effects.
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DESIGNING AN INCLUSIVE PLAYTESTING PROCESS USING COGNITIVE LOAD
THEORY

ELAINE FATH, ALEXANDRA TO, GEOFF KAUFMAN, AND JESSICA HAMMER

Abstract

Designing transformational games requires a keen understanding of player-specific needs and
preferences, informed both top-down by learning theories and instructional design practices and
bottom-up by extensive playtesting with learners from diverse demographic groups. When not all
players are included in these processes, then the final game risks being impactful for only a subset
of players. Too often this means that marginalized and other underrepresented groups (based on
factors such as socioeconomic status, race, and gender) are excluded. Through an iterative playtesting
process at two sites with different demographic characteristics, we identified playtest design issues
to consider that may affect players with high levels of cognitive load, which prior work has shown
disproportionately affects players from marginalized groups. We explore how cognitive load issues
can arise when making decisions about prototype fidelity, game theming, and replayability. Through
this case study of our playtesting process and its impact on our iterative design decisions, we propose
methods for how these issues can be mitigated in both playtest design and game design.

Designing an Inclusive Playtesting Process Using Cognitive Load Theory

Games can provide students with a safe, informal space in which to adopt and practice new skills,
take on new identities and perspectives, and embrace experimentation and failure (e.g., Akilli, 2007;
Gee, 2003; Hayes & Games, 2008; Ke, 2009; Papastergiou, 2009; Squire, 2008). However, if designers
hope to make these benefits available to all players, it is imperative that they avoid “one-size-fits-all”
solutions and, instead, account for and address the unique needs of all players. This is particularly
crucial for players from low socio-economic status (SES) households and other marginalized identity
groups such as women or racial minorities, whose orientation toward education can be profoundly
influenced by their experience of stigmatization and under-representation.

Some educational game designers are already working to take the needs of specific populations into
account by including content that is relevant for players of different cultures (e.g.,, Khaled, 2008;
Thompson, 2014) and grounding their designs in a knowledge of the cognitive development of
particular learner groups, including low-SES children (e.g., Wilson, 2009). At the same time, such
considerations are still far from the norm, as persisting issues of inclusion and diversity in game
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design continue to result in games that insufficiently address the perspectives and desires of minority
groups (Fron, Fullerton, Morie, & Pearce, 2007).

Cognitive load, which can be a barrier to processing information in a multimedia learning context
(Van Merrienboer, 2003), is relevant to inclusive educational game design. Mitigating cognitive load
in educational contexts can benefit all learners, but can have a particularly significant impact on low-
SES and other marginalized groups, for whom cognitive load is often exacerbated by their unique
psychosocial experiences (Molzhon 2016).

Prior work has produced models and frameworks for integrating instructional design principles in
games (e.g., Enfield 2012; Westera, 2008), as well as case studies demonstrating the detection and
management of cognitive load in games (Kalyuga & Plass, 2009). With few exceptions (Wilson, 2009),
however, this research has not detailed how playtesting with target learner groups (and low-SES and
marginalized groups in particular) informed iterative design decisions.

The present work addresses this gap by detailing the playtesting and iterative design of Outbreak,
a transformational board game intended to support players, particularly those from low-SES
populations, in developing socio-emotional (SEL) skills around curiosity (To et al., 2016; To, Fath, et
al., 2017). These skills include formulating questions about an unknown situation, and being willing
to admit ignorance in front of a group (To, Holmes, et al., 2017). We iteratively prototyped and
playtested the game with students from both low-SES and high-SES communities over 16 sessions. At
each session, we observed gameplay, recorded detailed field notes, conducted post-game interviews
following play, and administered post-game measures of players’ emotional responses to the game to
inform our future designs.

During our iterative design process, we discovered that cognitive load theory explained many
challenges in playtesting with low-SES players, and that redesigning both the playtest process and the
game with cognitive load in mind improved their experience. We do not claim that cognitive load
theory is the only possible explanation for what we observed, nor do we aim to exclude other factors.
For example, we recognize that differing cultural frameworks also impact the playtesting process
(DiSalvo, Guzdial, Bruckman, & McKlin, 2017). Rather than discount these other perspectives, we
hope to show that using cognitive load theory principles as a lens explained observed phenomena and
improved our playtesting process.

In this paper, we describe and illustrate our discoveries using artifacts from our game design process,
field notes and observations, and other qualitative data from our playtests. It is our hope that through
this case study, we might help codify practices of embodying instructional design in game design,
using playtesting with learners from key demographic groups to observe the impact of design
decisions.

Related Work

In the following section we describe the role of playtesting in the game design process, and examine
cognitive load through the lens of game design.

Playtesting and Inclusion
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Playtesting is a critical part of the iterative game design process, during which players engage with
game materials and provide feedback to the designers about the player experience (Choi et al., 2016).
Game design educators recommend that playtesting be integrated into the entire design process,
including early playtesting, and playtest results are meant to drive game design decisions (Fullerton
2014). Some game design methods, such as the Tandem Transformational Game Design process,
explicitly tie playtest results to the development of theory and the identification of new goals for
the game (To et al.,, 2016). In industry, games user research methods and game metrics are used
during playtesting to inform the redesign of game levels and other elements (Ambinder 2011; El-Nasr,
Drachen, & Canossa, 2016.). In other words, who is included in playtesting influences how the game
evolves.

Marginalized groups, including low-SES learners, racial minority groups, and women, are often
unintentionally left out of the discussion of game design (Fron, Fullerton, Morie, & Pearce, 2007).
Although playtesting is central to game design, access to one’s intended audience may be limited or
absent entirely (Fron et al,, 2007). Some methods for inclusive playtesting exist. For example, Vasalou,
Khaled, Gooch, & Benton, 2014 explored how to deal with issues of cultural appropriation in game
design through co-design activities (Vasalou et al., 2014), while Gerling & Masuch examine inclusion
for the “frail elderly” (2011). However, more typically, games that are designed for marginalized
populations report on their outcomes rather than their methods.

One challenge around playtesting is that games can be very different from one another, and designers
may have very different goals. A single-player augmented reality game meant to improve physical
fitness will have different playtest needs and procedures, compared to a multiplayer entertainment-
focused strategic board game. Rather than hard-and-fast methods, designers need to be able to
identify the purpose of a playtest, match that purpose to appropriate methods, and apply the data to
game iteration (Choi et al.,, 2016). For this reason, theory-driven approaches to designing inclusive
playtests are needed, so that individual design teams can apply them to their games. In this paper, we
explore the value of cognitive load theory to explain challenges faced during inclusive playtesting, and
identify ways that it can provide solutions when applied to a particular game context.

Cognitive Load Theory and Games

Cognitive load theory describes the limited reserve of cognitive resources available to working
memory for the encoding and processing of new, incoming information (Baddeley 1992, Sweller,
Van Merrienboer, & Paas, 1998). According to this framework, during experiences that require
active and deliberate information processing, cognition may become “overloaded” with irrelevant,
ill-timed, or excessive information, detracting from our ability to attend to and satisfy one’s current
cognitive goals (Kalyuga, 2009). Cognitive load occurs when information enters working memory
from too many channels at once, or at too rapid a pace, or when irrelevant incoming information or
simultaneous cognitive tasks deplete resources required for effortful cognition, or even when familiar
information is introduced in a new context (Moreno & Mayer, 1999; Paas, Renkl, & Sweller, 2004).

In addition to these context-specific variables, a number of learner-specific factors have been shown
to influence the experience of cognitive load. For example, research on stereotype threat has revealed
that for students from marginalized groups, the activation of stereotypes about one’s identity group
creates a state of cognitive load that detracts from available for working memory and interferes
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with optimal problem solving and decision making in learning contexts (Schmader & Johns, 2003).
Repeated experiences with stereotype threat can result in perpetually higher levels of cognitive
load, ultimately resulting in challenges to performance, persistence, and identification with learning
contexts (e.g., Woodcock, Hernandez, Estrada, & Schultz, 2012). Additionally, recent research
suggests that students from low-SES backgrounds may be living with a heavier-than-typical level of
cognitive load from the daily realities of dealing with poverty, stress, or trauma (Mani, Mullainathan,
Shafir, & Zhao, 2013; Sirin 2005).

In a games context, the “information” that might contribute to cognitive load includes everything
that encompasses the play experience — from the rules and mechanics to the game materials to the
interpersonal and intrapersonal dynamics of play. Games can be understood as complex multimedia
experiences, and, as such, position learning the game and learning from the game as tasks that both
require the deployment of cognitive resources (Mayer & Moreno, 2003). In this context, learners run
the risk of attending more to figuring out the game than to learning the content. This is particularly
important for groups already experiencing high cognitive load, as noted above.

Games present challenges around cognitive load because many principles of game design run directly
counter to recommendations from cognitive load theory, For example, in the pursuit of increasing
player engagement, designers typically employ methods such as adding extraneous elements (e.g.,
striking visual aesthetics and interesting “flavor text” in rule books and game materials). Moreover,
it is common practice for designers to purposefully make relevant information difficult to obtain,
partially hidden, or initially ambiguous, with the assumption that uncertainty sustains player interest
(Costikyan, 2013). In contrast, a cognitive load approach might suggest that rich mechanics and
visuals may be deeply engaging but potentially misaligned to the learning goal of the game, especially
when treated as two distinct and separate parts of the game experience (Aleven, Myers, Easterday,
& Ogan, 2010). Perhaps not surprisingly, game design frameworks that that have used instructional
design principles such as cognitive strategies have revealed challenges in creating engaging
educational game experiences (Enfield, 2012).

In this paper, we present our attempt to grapple with these challenges using a game design case
study approach. In our design process, we utilized cognitive load theory to identify and streamline
mechanics that were making the game less engaging or that were distracting from the game’s core
learning goal. As described below, our playtesting revealed that these design iterations resulted in
higher engagement levels, faster playthroughs, and more strategy use directly tied to our learning
goals by our players. The change in outcomes was most drastically observed in playtesters where we
might expect the higher amounts of cognitive load.

Outbreak Game Design

Outbreak was designed as a part of the SCIPR project, which aims to design and study
transformational games to encourage and increase curiosity through play - particularly for
adolescents from marginalized or underrepresented groups in STEM. Outbreak was designed using
Tandem Transformational Game Design which emphasizes iterations of the game alongside
theoretical understanding of its transformational goals (To et al., 2016).
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Figure 1. Outbreak game with components from V9 including (A) room cards, (B) the game board, (C) the list of skills, and (D) resource cards.
Image from (To, Fath, et al., 2017)

Outbreak is a cooperative question-asking game for two to five players, in which the group must
collect sufficient antidotes to cure a disease before the game ends. To do this, players search a different
room inside the scientist’s haunted house each round of gameplay. Most players assume the role of
scientific investigators, while one player takes the role of their robot assistant. The robot can safely
enter any room, which equates in the game to reading a secret description of the room, including
what is necessary to neutralize any threats (e.g, Figure 1A). However, the robot cannot describe what
it sees. It can only respond to questions put forward by the investigator players during the timed
question-asking phase. Players then use the answers to these questions to decide which of their
limited resources (Figure 1D) with related skills (Figure 1C) they will use to overcome the challenge in
the room to win the antidotes they need. For example, an angry mob might be calmed by a card that
has someone who is friendly, while a card with good defense might neutralize a room with dangerous
electrical wiring.

Methods

This paper presents a case study of the playtest and iterative design process for the cooperative
tabletop game Outbreak, in which we draw themes from the specifics of a given situation (Lazar, Feng,
& Hochheiser, 2017). Over the course of seven weeks, we conducted 16 playtests of Outbreak with
9-14 year old players at two field sites in Pittsburgh, PA, USA. During this time, the game was iterated
to help achieve its transformational outcomes (for further details, see (To, Fath, et al., 2017)). Over
the seven weeks, seven versions of the game were prototyped — four of which were deployed in the
official playtests detailed in this paper. The playtest methods and game materials were also iterated in
order to include the maximum number of players across two very different sites.

Field site one (referred to as the community center) was a summer day camp located in a community
center designed to provide local neighborhood youth a safe and enriching environment for campers
to enjoy healthy, developmentally-appropriate learning experiences and activities. The camp
enrollment is from mid-June to mid-August and students must pay and register to attend. The
camp focuses on building self-esteem, social skills, and includes a maker space for STEM learning.
Attendees of the camp come primarily from the Homewood neighborhood in Pittsburgh, PA which
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is a predominantly African American neighborhood (98.3% African American as of 2000 census) and
historically has a lower income per capita than both the Pittsburgh city and Pennsylvania state average
and a higher unemployment rate.

Field site two (referred to as the science center) was a post-care program for a wide variety of
summer science camps located at a local science center. Summer camps at the center tend to only be
a week long but some campers enroll in multiple camps. The post-care program is an additional paid
program for parents who want to pick up their children from 4:30-6pm when the camps have already
completed their activities for the day. The post-care program offers supervised, unstructured play.
While the site does not collect demographic information about attendees, a single week of camp (with
post-care) costs twice as much as the community center’s program cost for the entire summer. We
therefore conclude that these families are relatively affluent. Our observations suggest that the racial
demographics of the campers are more similar to the overall demographics of Pittsburgh, PA than at
the community center (Bureau, 2010).

At both sites players had varying relationships and familiarity with each other. Players were randomly
assigned to groups and playtests were scheduled as part of the regular activities of the program (To,
Fath, et al., 2017).

In all playtests, we tested the same version of the game at both sites on the same day, which gave us
access to qualitative field notes that we could use to cross-compare the same gameplay experience
across two groups. Participants played Outbreak in groups of three to five, with a researcher taking the
role of the robot player. This researcher also obtained consent and taught the rules of the game. An
additional researcher was present in the space to take notes. Participants played until they won, they
lost, or 40 minutes had passed.

To capture data about participant inclusion in the playtest process, we relied primarily on observation
and post-game focus group interviews. Due to the limitations of our field sites, we were unable to
record audio or video, as children who had not consented to participate in the study were regularly
present. We therefore developed a field notes template that allowed researchers to capture visible
emotional responses to the game, unusual player behavior, and the gist of side conversations between
players. When possible, researchers noted the game outcome, whether players succeeded in a
particular room, and other observations related to playability and balance (To et al., 2016). To study
the game’s transformational outcomes, we also captured questions asked by players and used a
customized valence-arousal measure to connect player emotional reactions to specific moments of
the game (To, Holmes, et al., 2017). In the focus group interview, participants were told that their
feedback would be helpful in aiding the game designers working on the game to change the game and
make it better. They were asked what they liked most about the game, what they would wish to change
about the game, and for any other additional feedback they’d like to share. While other elements of the
playtests changed in response to our observations about player inclusion (see below), these elements
were held constant across the entire study period.

The data captured represents a diverse range of playtests. Some participants played the game only
once, while some played multiple times over several weeks; playtests occurred in a range of physical
locations from a formal lab setting to a cafeteria in a science center; and some players played multiple
versions of the game. Although we had quantitative data, for example in the valence-arousal maps,

26 RABINDRA RATAN, BRIAN WINN, AND ELIZABETH LAPENSEE



we felt it was inappropriate to perform formal statistical analyses across groups. Instead, we used
qualitative methods to understand participant behavior.

Following each playtest, the entire team (i.e., playtesters, game designers, researchers) met to discuss
common themes and look together at the data in an exploratory and informal manner. Cognitive
load was identified early in the design process as a promising and relevant theory, but only as it
broadly might pertain to the design of educational materials. After our second playtest, we identified
cognitive load during a post-play debrief as being relevant to the specific design of game materials
such as length and complexity of text on game cards. From that point forward we added analyzing
cognitive load of the game to our observations and post-play debrief sessions, including examining
play speed, rules comprehension, changes in the self-report measures, and the use of “better” (i.e.,
more strategically helpful) questions during the question-asking phase of game play.

Using those themes and informal data discussion, the team then also participated in an open
brainstorm session for changes that might improve the game. Finally, the game designers would
generate a master changelist from this brainstorm and start prioritizing potential changes based on
their ability to increase playability for our target audience, the relative ease of implementing the
change, and which specific overarching design goal the change would address.

Results and Discussion

Based on our qualitative field notes, as well as learning and engagement measures from playtesting,
we believe that cognitive load theory can meaningfully inform the playtest process. We observed
that using cognitive load theory when designing playtests and interpreting playtest data can be more
inclusive of children from a range of backgrounds, particularly those who may struggle with increased
cognitive load. In the following section we discuss three areas of consideration: prototype fidelity,
theming, and replayability. Table 1 summarizes what sort of playtesting feedback may be tied to each
of these three areas, along with the related Cognitive Load principles discussed for each.
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Table 1

Examples of playtest feedback that teams may receive, and which Cognitive Load
Theory Principles may help address and resolve that feedback.

Playtest Feedback

Potential Area of Focus

Cognitive Load Principle(s)

Sporadic levels of interest that differ Prototype Fidelity

widely between players.

Voiced frustrations about game
material quality or organization.
Random rather than strategic
choices made during gameplay.

Players discussing game Theming
theme/story in unexpected ways or

not at all.

Players discussing rules in incorrect

ways that relate to the story.

Players focusing on irrelevant

information as though it mattered.

Players who have played once Replayability
before can play much more quickly.

Players who play the game multiple

times rate it more highly than

first-time players.

Essential & Incidental Processing
(Mayer & Moreno, 2003)
Coherence and Signaling
Principles (Mayer & Moreno,
2003)

Strategic Choice and Mental
Processing Resources in Games
(Kalyuga, 2007)

Extraneous Information (Mayer &
Moreno, 2003)

Information Channels (Moreno &
Mayer, 1999; Paas, Renkl, &
Sweller, 2004)

The Pre-Training Principle
(Mayer & Moreno, 2003;
Kalyuga, 2009)

Segmenting Principle (Mayer &
Moreno, 2003)

Working vs Long-Term Memory
(Baddeley 1992)

Prototype Fidelity

A key principle of iterative game design is to get prototypes into testing as early as possible, and to
iterate many times during the design process (Fullerton 2014). These early, rapid prototypes usually
focus on mechanics and gameplay rather than visual design or production quality. High-quality
materials can detract from players’ ability to rate gameplay on its own merits, and so are often left for
later stages (Martin & Hanington, 2012, Schell, 2014). However, we found that low-fidelity prototypes
come with their own set of challenges around engagement, learning, and even the ability to play the
game — but only for some players.
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Figure 2. Initial resource card prototypes written on white card stock with black permanent marker [left] and final resource cards printed on
playing cards in color [right] from Outbreak.

We deployed the same early prototypes at both research sites: black-and-white printouts,
accompanied by hand-drawn cards (Figure 2). At the science center, players rated early playtests more
positively in the post-game measures, asked more strategic questions during gameplay, and completed
the game more quickly (on average, 20 minutes vs. 1 hour) than their peers at the community center.
For example, most players at the science center ranked 9-10 of the 11 key game moments as having
been positive, joyful, or “gripping” (i.e., afraid but interested), while responses from players at the
community center were more distributed and sporadic. Most community center player responses
were ranked in the “bored” area while others put a disproportionate number as “gripping,” with few
positive responses. In other words, science center players were more consistently interested and
interested in the same things as their fellow players, compared to their counterparts at the community
center who were generally more disinterested or reported more negative emotions.

Because the problems appeared in player interactions with mechanics, our first hypothesis for
explaining this difference was that the game mechanics were cognitively taxing for our community
center players. This would imply that the essential processing, or the basic work required to make sense
of game activities, was too high. For example, in Outbreak, essential processing includes taking turns,
drawing cards, asking questions, and eliminating choices. However, our observations did not align
with this hypothesis. Rather than critiquing the game activities during play or in post-game interviews,
players criticized the game materials. Our field notes report, for example, that community center
players were “frustrated by the fidelity of the game” and “bothered about cards and board low-fi.”

If the problem was the fidelity of the materials, we could investigate this possibility by improving
the quality of our prototype. We removed our paper-printout board (Figure 3 [left]), backed all
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materials with cardstock or cardboard, (Figure 3 [right]), and printed everything in color. We made
no changes to game mechanics or core interactions. After deploying the new version at both sites, we
observed that players at the science center did not change their play behavior. However, players at the
community center played in ways that were similar to science center players, rather than similar to
our previous community center playtests. They completed game loops more quickly, and asked more
directed, productive, and strategic questions.

Figure 3. A low-fi game board primarily printed in black and white on construction paper with a fixed map of rooms [left] and a later more
high-fi colorful game board with a track backed with cardboard [right].

Players’ difficulties completing game loops can be explained by the concept of incidental processing
(Mayer & Moreno, 2003). Incidental processing is what happens when non-essential media material
requires cognitive processing, such as when music plays during the narration of a video. Many games
make use of this idea to increase the challenge level. Nintendo’s Mario Party minigames, for example,
often work on the concept of distraction. They draw the eye with distracting “red herring” movement
of non-essential game components. However, in this case, the additional processing required by our
less polished game materials impaired players’ ability to play the game at all. Particularly for players
who may already experience high cognitive load for out-of-game reasons, low-fidelity prototypes may
cause an incidental processing “tipping point.” At this moment, players are no longer able to interact
with the core of the game and the game materials feel overwhelming.

This theory also explains why we observed lower-quality questions at the community center with
our lower-fidelity prototypes. Cognitive load theory predicts that cognitive overload leads to random
search behaviors, as strategic choice is too complex for the mental processing resources available
(Kalyuga, 2007). We witnessed random search behavior at the community center with our low-fidelity
materials. At the time, it seemed unrelated to board fidelity: “[players] want to ask open-ended,
storytelling questions, not to optimize skill quality questions (‘do we need to be fearless?’, ‘Would 1
be scared?’).” However, the issue was resolved by improving the fidelity of the material, which we
hypothesize freed up cognitive resources for asking strategic questions.

Creating higher-fidelity prototypes has its own risks. They are more expensive and time-consuming
to produce. The added time slows the iterative design process. Game materials that are too high-
fidelity will also throw up false positive feedback. Players want to please the interviewer about a game

30 RABINDRA RATAN, BRIAN WINN, AND ELIZABETH LAPENSEE



that is perceived as closer to done (Schell, 2014). There are also known psychological effects related
to materials fidelity. Users will rate good-looking screens as better, even if the content is identical
(Martin & Hanington, 2012). But audiences with heavier-than-average cognitive load burdens may
need high-fidelity materials to provide useful playtest data. Comparing data from a low- and high-
fidelity prototypes of the same version of a game may help identify whether the issues are from core
mechanics or incidental processing of game materials.

Theming

Game theming is a central narrative concept that ties the entire game together, which can be conveyed
through imagery, text, or other materials (Schell, 2014). Theming invokes schemas, or sets of related
ideas that provide meaning and structure to game activities. For example, in a game about pirates,
players might expect loot, exploration, or double-crossing. While each person may not come to the
game with the exact same expectations, theming can help players understand mechanics (Rosewater,
2012).

At the same time, cognitive load theory tells designers to reduce “extraneous” information.
Extraneous information is information that is interesting but irrelevant (Mayer & Moreno, 2003). For
example, in a video about lightning, a designer might remove interesting images of objects damaged
by lightning that have no pedagogical value. While it may be relatively easy to tell what is extraneous
information in an educational video, it is less easy to understand what is extraneous in a game. For
example, flashing lights and a shower of stars might tell players they have obtained a reward. Is this
core to the game experience, creating a “juicy” user interaction (Swink 2009), or is it extraneous to the
core interactions of the game?

We discovered the challenges of theming early in our design process. We identified key concepts
we wanted to signal with our choice of theme, such as cooperative play, expectations of failure, and
exploring the unknown. We originally selected a zombie theme because it involves small groups
of survivors exploring an unknown environment, at great risk to themselves, under pressure from
the zombie hordes. However, when we brought this version of the game to our players, we found
that players at the community center were disengaged from the theme. Players at this site did not
talk about the story during the game or interviews, except using words that were directly in the
instructions. Confusion about zombie horror tropes was also revealed in questions such as “Would
zombies be good?” If community center players struggled with the theme, we suspected that it might
function as extraneous cognitive load for them, rather than as a cognitive scaffold. By contrast, science
center players seemed familiar enough with zombie tropes that they were correctly strategizing to
theme (e.g., we have to save people quickly before they succumb to infection or attack).
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Figure 4. A collection of the codesign materials used to identify which aesthetics seemed mature, creepy, and fun. Description words were
placed on about 20 pictures with different color filters.

To understand why we were seeing this effect, we turned to culturally relevant pedagogy (Irvine,
2010), which encourages designers to think about how a learner’s pre-existing cognitive schema
might differ from their own. Game designers are not exempt from this challenge, as the design
principles of games have emerged from a limited market and are hardly immutable (Fron, Fullerton,
Morie, & Pearce, 2007). In our case, we turned to the literature and discovered that zombie survival
stories are primarily white middle-class fantasies that allow them to imagine what “roughing it” would
be like (Preston 2010), and the players at the community center would likely have much less exposure
to this genre. We cross-checked this by interviewing our own players and found corroborating results.
While players at both sites knew about zombies, we found differences between the sites when asked
to describe a zombie apocalypse. The stories of participants at the science center were richer, more
detailed, and more descriptive than those collected at the community center.
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Figure 5. Image of a codesign activity to identify scary stories our target audience was familiar with. ‘A girl like Bloody Mary who is trapped
here until she can find friends to help her out of the room”

To develop a theme that would connect better with players, we turned to co-design (Sanders &
Stappers). We retained our core concepts of cooperation, failure, exploration, and the unknown,
but worked with participants to identify a theme that would better evoke those concepts. We asked
players to place adjectives onto different pictures describing their opinion of them (e.g., Figure 4) We
also asked players to create an artifact about a spooky story, after a short discussion of spooky stories
and urban legends they’d heard (e.g., Figure 5).

We decided to re-theme the game to “haunted house” after hearing that concept come up the most
frequently when discussing failure, exploration, and the unknown. We then ran another session where
we collected a list of the threats players expected to see inside of a haunted house: body horror
(disembodied hands), haunted dolls, monsters, angry animals, and ghosts. These elements were then
incorporated into the game.

We observed that the new theme was successful at both sites. Players spent time talking about the
haunted-house themed flavor text, talking about the characters and what they were like, and talking
about the game scenario as it related to the skills on the cards. However, this came at a price. We noted
players would often read an entire card out loud, including flavor text, and then become confused as
to what was relevant versus irrelevant information. We also observed players extrapolating solutions
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from the flavor text or imagery when in fact the text was there for humor only. This effect was
more pronounced at the community center, to the point where it significantly affected gameplay. For
example, we observed the strongest readers often adopted the role of the board manager, managing
the essential processing that the other players were unable to handle, such as keeping track of turn-
taking or of hidden information. We hypothesized that we might be seeing a channel mismatch.
The core activities of our game included reading and speaking (e.g., asking questions); putting flavor
information into text would conflict with these core activities, and the effects of the additional

cognitive load would become visible for the players where reading itself provided a substantial
challenge.

To address this issue, we experimented with removing much of the non-essential textual descriptions,
and simplifying the images down to icons (Figure 6). We were concerned that these choices would lead
to player disengagement, because we would no longer be conveying our theme effectively. However,
we found that the simpler materials produced higher engagement from the table as a whole and faster
turns. Players were also more likely to succeed at the game (i.e., completing rooms and receiving
antidotes). Player engagement with the narrative remained, driven largely by channels such as the
detailed box art (which situated the game inside of a haunted house) and the introductory story, which
was now more aligned to a story most participants were familiar with.

Figure 6. Resource cards with flavor text and complex imagery [left] and simplified resource cards with fewer words [right].

While theming and relying on schemas can be a useful tool to reduce cognitive load in players, the
risks in this approach are twofold: over-generalization of audiences and variance in players’ pre-
existing knowledge. In just a handful of interviews it can become easy to quickly overgeneralize for
a given audience. To mitigate this risk, when designing for audiences whose prior knowledge and
experiences differs from the designers’, story should likely not carry the torch. If it does, test the story
early and often. To mitigate the risk of variable audience prior knowledge, it can be helpful to create
an “assumption map” of what the game design team’s expectations are (regarding theme and story)

before a playtest in order to explicitly test those assumptions (for more on assumption maps, see
Martin & Hanington, 2012.
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Replayability

Game designers approach replayability in games in a variety of ways, such as procedural generation,
randomness, or emergence. The board game Settlers of Catan, for example, relies on a randomly-
created tile map for different gameplay each time. Replayability can also come from players making
different choices in different playthroughs, as in Dragon Age’s romances, or from players repurposing
and revisioning the game, as in speedrunning.

Replayability in games creates challenges for playtesting. On the one hand, it is important to diversify
the number of players who are testing a game, to avoid over-fitting the game’s design to the
preferences or needs of a specific group. On the other hand, cognitive load theory argues that
playing a game multiple times frees up cognitive resources because some of the information has been
committed to working memory, also called the pre-training effect (Kalyuga, 2009).

In our playtest process, we addressed this issue by having some players return from previous playtest
sessions, playing alongside new players. This simulates a typical board game play situation where at
least one player has read the rules beforehand, or has previously played. This also allowed us to have
some players reflect on the differences between game versions, while still learning about the effects of
new versions on new players.

Early versions of Outbreak used a fixed map with a limited number of rooms (Figure 3). We found that
this created issues with replayability. For example, players would learn how to game the system. Once
it became clear to the players that some questions were particularly useful for successfully clearing
a room, they began to ask the same questions over and over again without variance. Once a single
player discovered this dominant strategy, all players would adopt it. We were concerned that this
dominant strategy would make further playthroughs less engaging for players. Instead, however, we
saw a positive effect on engagement. This was particularly evident at the community center, where
players were often participated less in their first play of the game. Once the dominant strategy came
into play, players at the table would remind one another of turn order and other rules, and success
rates for turns went up and players more frequently won the game.

We interpret this evidence using the pre-training effect. As players were getting better at playing the
game, they had more cognitive resources for other kinds of activities, like helping one another or
checking their actions against the rules (which, being held in working memory, were easier to access).
In our redesign, therefore, we aimed to redirect more of those resources at the learning goals of the
game, namely asking questions. But, we wanted to keep the useful outcomes of the pre-training effect,
particularly for our community center players.

To accomplish this, we reframed what we had been calling a “dominant strategy” as an interim plateau.
We expected that by their second or third playthrough, players would discover a particularly effective
set of questions, as we indeed observed at both our sites. However, we could introduce a new level of
expert play by offering high-risk, high-reward moves for players who felt comfortable with the basic
mechanics. Players were given the ability to select rooms with varying difficulty (i.e., rooms have a
displayed signal of level 1, 2, or 3 difficulty where level 3 offered the most risk — three threats — for the
most reward — three antidotes). Additionally, we built in some cards that were near-replicas of others,
with identical room titles, in order to make memorization of the actual solution less likely. After these
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changes, we found that players did engage in discussion over choosing risky vs. safer rooms. We did
not see observable differences between community center and science center players regarding these
conversations.

Understanding the pre-training effect helped us playtest in a way that was aligned with our eventual
goals for deployment. While first-time players needed to have a good experience, we wanted the game
to be played multiple times. We also knew that the game might be played in different contexts, (e.g., at
home, at school), and with different sets of players, (e.g., a single expert, a group of experts, or all first-
timers). That meant we needed to understand how new players played, to be able to identify when
the game rules and procedures had been internalized through repeated play, and to observe gameplay
afterwards as well.

We note that in order to align with our planned deployment strategy, we needed to know what that
deployment strategy would be. If the game has a “legacy” model, such as Risk Legacy, which adapts as
it is being played over time but can only be played once, that demands a different playtest strategy
from a game that uses remixing to present a randomized, new puzzle every time and where players
will encounter a small subset of all possible puzzles no matter how long they play. Answering these
questions is particularly important for classroom deployment. One in three game-using teachers feel
that not knowing how to use games in the classroom is a barrier to using them more often (Takeuchi
& Vaala, 2014), and supporting materials need to take into account the fact that multiple playthroughs
will drastically impact the learning outcomes. This, too, is also an inherent risk with the strategy
of multiple play-throughs: deployment to classrooms is already a difficult problem (Klopfer et al.,
2009). A game that requires repeated playthroughs may present additional barriers to deployment and
evaluation, which may be mitigated by such steps as sending the game home to be played or allowing
the game to be an independent station choice after its initial introduction.
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Table 2

Team Iteration Strategies Based On Cognitive Load Principle

Area of Focus Cognitive Load Ways to Iterate
Principle
Prototype Fidelity Essential & Incidental Improve the quality of game materials without
Processing (Mayer & altering mechanics.
Moreno, 2003) Run an additional playtest to evaluate differences
in how strategic players are being with choices.
Coherence and Signaling Alternate tests occasionally between low- and
Principles (Mayer & higher-fidelity materials.
Moreno, 2003) Move relevant images and text on game materials
closer together.
Theming Extraneous Information Use principles from Culturally Relevant
(Mayer & Moreno, 2003) Pedagogy and Codesign (Sanders & Stappers) to
identify what themes will work with players’
pre-existing cognitive schema and which are
Information Channels, unfamiliar.
Coherence Principles Explore ways to convey theming that are used at
(Moreno & Mayer, 1999; different times or on different channels from the
Paas, Renkl, & Sweller, channels used to play the game.
2004)
Replayability The Pre-Training Principle Consider deployment context early. How often
(Mayer & Moreno, 2003) and where will players play in the wild? If
(Kalyuga, 2009) players may only play once, how can you reduce
the information needed to understand the game
Segmenting Principle one time?
(Mayer & Moreno, 2003) Test at least some groups of playtesters with at
least one person who has played previously.
Compare differences.
If the game has a dominant play strategy, does
that strategy fit with what you want players to
master? If not, consider removing it. If so, what
mechanics can you introduce later on to compel
players who have mastered the first dominant
strategy and need a higher challenge?
Limitations

In this paper, we present a case study for a single game, Outbreak. This choice allows us to explore
multiple design iterations and solution spaces to problems with cognitive load, described in Table
2. However, because it is a case study, we cannot fully rule out alternative explanations for the
phenomena we understand as evidence of cognitive load — nor do we intend to. As noted earlier in
this paper, we believe that cognitive load theory provides one useful lens for improving the playtest
process, not the only useful lens for doing so. While cognitive theory principles need no further
verification, as they have been extensively researched, we have not chosen to compare their impact on
the playtest process with the impact of potential alternate explanations. While we find the evidence
presented here persuasive, additional studies on this topic are needed.

The case study design also limits the generalizability of this work. For example, some of our findings
are specific to non-digital games (e.g., backing early prototypes with cardboard), and we expect that
there are additional tensions that emerge when designing in other genres (e.g., mixed-reality games,
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competitive games) with cognitive load in mind. The value of this work is to expose some of the ways
in which game design practice can come into tension with instructional design theory, and to suggest
ways that designers can move forward in their own projects.

Another limitation of this project is that we do not directly link design improvements to learning
(transformational) outcomes. The data analyzed in this paper is from design iterations, observations,
and qualitative field notes, not pre-post tests or other measures of learning gains. It is possible that
our metrics of design improvement (e.g. playability) would have unexpected effects on the learning
goals of the game. While we consider this unlikely, we cannot rule it out.

Finally, while our subjects were drawn from multiple sites and demographic categories, they all
resided in the same mid-sized American city. While they come from a range of cultural backgrounds,
they also have significant cultural similarities. Similarly, while the designers in the project were
trained in a range of places, all received academic game design training, and most had professional
work experience in North American small-to-medium-size game companies. It is possible that their
knowledge of the state of the field is incomplete.

Conclusion

In this paper, we develop a theory-driven approach to inclusive playtesting and describe how it
was implemented in the iterative design process of a cooperative board game. Players drawn from
marginalized groups may experience increased cognitive load during playtesting for a variety of
reasons, such as stereotype threat. Cognitive load theory has implications for a range of game design
and playtest design processes, including prototype fidelity, the degree and type of game theming, and
how many times playtesters encounter the game.

Our work contributes to improving the game design process both by making playtest design more
inclusive and by providing designers with a lens to use for making decisions about iteration post-
playtest. Researchers can also use this work to understand the game-specific challenges of working
with cognitive load theory. On the surface, cognitive load theory is in tension with game design.
To completely reduce cognitive load in a game, researchers might aim to create a game with no
extraneous detail, theming, or uncertainty - and also no fun. By looking at the specific tensions
between game design and cognitive load, designers and researchers can address these tensions with
meaningful intention.

In our future work, we hope to explore the lens of cognitive load theory as it relates to other types
of games. The value of working deeply with one game as an exemplar helps us explore cognitive
load theory within an iterative design process. By exploring cognitive load in the playtest process for
additional games, we can identify additional factors about the games themselves, such as how they are
intended to be deployed, that would affect the way cognitive load theory manifests.

We could also think about generalizing beyond cognitive load theory, and developing other lenses for
analyzing playtest processes. Just as Schell’s lenses help designers look at their game in many different
ways, to break habits and increase creativity, a book of lenses for playtesting could help designers —
not just trained researchers — conduct more inclusive and rigorous iterative design processes.
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LONGITUDINAL NETWORK DYNAMICS AMONG PLAYERS OF A
RECREATIONAL COMPETITIVE BOARDGAME

JOE A. WASSERMAN

Background

Games are frequently played with and/or against other people. In some instances, socializing during
gameplay may be more important than the game itself, which only serves as a pretext for social
interaction (Woods, 2012). Other players can substantially influence gameplay experiences and
outcomes, in terms not only of game performance (Bowman, Weber, Tamborini, & Sherry, 2013), but
also learning and strategy acquisition (Weintrop & Wilensky, 2013), social-psychological experiences
(Backus, Cubel, Guid, Sanchez-Pages, & Manas, 2016), and social relationships (Pace, Bardzell, &
Bardzell, 2010). Nevertheless, despite some understanding of underlying motivations for playing
games in general (Sherry, Lucas, Greenberg, & Lachlan, 2006), little is known about how individuals
seek out and select others to play games with and against. Because opponent selection is an antecedent
to the experience and consequents of gameplay, understanding this process is critical for
understanding and predicting gaming effects—including learning and other meaningful outcomes.

Aim

This study analyzed gameplay logs to explore opponent selection dynamics among a group of
recreational online boardgamers. Although this study was largely descriptive and exploratory, future
research will generate a predictive model of opponent selection.

Method

To explore opponent selection dynamics among recreational boardgame players, available data in the
form of gameplay logs were collected from an online portal for playing boardgames, BoardSpace.net,
and subjected to network analysis. Gameplay logs for the boardgame Hive (Yianni, 2001), a two-
player, competitive, turn-based boardgame, were collected from available records on BoardSpace.net.
In this study, tournament plays were excluded so as to focus on autonomous opponent selection and
plays against Al bots were excluded to focus on human opponent selection only. In total, these data
represent 3,741 distinct players who collectively played a total of 18,983 games of Hive between July,
2006, and September, 2017.
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Results

Initial descriptive analyses suggested that the vast majority of individual players, as well as dyads of
individuals who played against each other, were active for only a single month of the 135 months
contained in the dataset. Despite this high level of variability at the level of individuals and dyads,
overall network structures remained consistent over time. Regardless of the time period, player
networks were characterized by a consistent core-periphery structure (see Appendix A). A small
number of players who played games against each other formed the cores of these networks. Many
other individuals either (a) only played against one of the players who formed this core or (b) only
played against one of those players who otherwise played only against a core player. A large number
of player dyads never played against anyone outside of their dyad. Although many of these isolated
dyads only played a small number of games, some played intensely.

Conclusions

The variability in individuals’ gameplay patterns suggests that individuals used multiple opponent
selection strategies. The consistency of overall player network structures suggest that although
individual players varied over time, a consistent set of opponent selection strategies were used. For
example, some players may have chosen opponents at random, while others may have specifically
played against individuals they already knew. Potential additional network analyses and future
research directions will be discussed.
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INCREASING SELF-ADVOCACY OF ADOLESCENTS WHO STUTTER THROUGH
INTERACTIVE NARRATIVE DESIGN

LISA M. KOPF, CHRISTOPHER KHAN, AND PATRICIA ZEBROWSKI

Introduction

Many persuasive games allow players to role-play to better understand an individual’s or group’s
point of view. No known studies have evaluated the ability of patients (non-game designers) to tell the
story of their own disease/disorder through game design.

Speech and language disorders, such as stuttering, often negatively impact an individual’s quality of
life (Wolter, DiLollo, & Apel, 2006). One approach to help patients with this issue is narrative therapy,
an approach that can benefit multiple patient populations including those who stutter (DiLollo,
Neimeyer, & Manning, 2002; Wolter, DiLollo, & Apel, 2006). Narrative therapy encourages a patient
to shift the focus of their life story (or personal narrative) from a disorder-centric narrative (where
the disorder is in control) to a patient-empowered narrative (where the patient has control over
the disorder). While the goal of narrative therapy is to change the patient’s personal narrative over
the course of therapy, both narratives (disorder-centric and patient-empowered) are a valid
representation of the patient’s experience. Therefore, the ability to intertwine the two forms of the
narrative one gives the creator (the patient) the ability to design an interactive experience for others
(e.g., family, friends). Rather than simply telling others about how the disorder impacts his/her life or
asking others to read a static narrative about the impact, both of which are in the third person, the
interactive narrative acts as a simulation, allowing others to experience consequences of choices the
patient has to make from the patient’s point of view (first person).

The act of creating a patient-generated interactive narrative (PGIN) may provide a unique way to
increase a patient’s self-advocacy. Prior literature indicates that writing one’s own life story can be
a method of self-advocacy (Meininger, 2006), but creating an interactive experience may further
increase patient self-advocacy. We explore this idea through a study of individuals attending a
summer camp for adolescents who stutter (AWS). The AWSs, with the help of graduate student
clinicians (GSC), created and mixed earlier and later versions of the personal narrative using Twine
(twinery.org), an open-source software for designing narratives. We discuss the results of a group
interview with summer camp attendees post-PGIN creation.

Methods Participants
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Fourteen AWS [10M, 4F; Age: M=14.5 years (12-18 years)] attended the weeklong summer camp
(UISPEAKS). Each AWS was paired with a GSC [2M, 12F; Age: M=23 years (22-30 years)].

Study Procedures

Prior to UISPEAKS, the GSCs received training in using Twine through a one-hour workshop led by
author C.K. On the second day of the camp, each AWS and his/her GSC created the initial version
personal narrative and copied it into Twine in a 1-hour session. On the fifth day, each AWS and GSC
pair participated in a 1-hour session to “thicken” the interactive narrative using Twine with the GSC
prompting the AWS to add patient-empowered alternatives based on experiences during camp.

Outcome Measures

At the end of UISPEAKS, a semi-structured group interview was conducted with all AWSs, and a
follow up survey was emailed to GSCs. Results from the interview and surveys were analyzed using
consensus coding (Braun & Clarke, 2006) between two coders (authors L.K. & C.K.). After creating the
codes, codes were grouped into emerging themes through affinity diagramming (Beyer & Holtzblatt,
1998).

Results

In this extended abstract, we focus on the main findings from the group interview with the AWSs. The
results are summarized in Table 1, and emerging themes are further explained below.

Theme Code Count
Likes Twine and Creating PGINs Likes Twine (in general) 8
Likes Twine and Creating PGINs Desire to share Twine narrative 6
Impact of Coding Experience Twine is confusing to use at first 5
Impact of Coding Experience Twine is easy to use 4
Likes Twine and Creating PGINs Twine allows for narrative therapy 4
Likes Twine and Creating PGINs Likes Twine’s customizability 4
Likes Twine and Creating PGINs Twine is interesting/novel 3
Impact of Coding Experience Having help using Twine was useful 2
Likes Twine and Creating PGINs Likes creating interactive narratives 2

Table 1: Common codes from the group interview with AWSs about using Twine for creating PGINs.

Theme 1: Impact of Coding Experience

Twelve of the fourteen AWSs did indicate prior coding experience. This was partially reflected in
the theme “Twine is easy to use” (four codes) although there were five codes indicating that “Twine
is confusing to use at first.” These findings suggest that prior coding experience may provide some
limited benefit in using Twine for narrative therapy but support using the program may still be
needed (“Having help using Twine was useful”, 2 codes).

Theme 2: Likes Twine and Creating PGINs

The results indicate that, overall, the AWSs had positive views of creating their own interactive
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narratives in Twine. None of the AWSs had used Twine previously, but many AWSs commented that
they liked Twine in general (8 codes), liked the program’s customizability (4 codes), and that Twine is
a good program for creating interactive narratives in narrative therapy (4 codes). The AWSs reported
they liked creating interactive narratives (2 codes) and liked the novelty of the experience (3 codes).
In addition, multiple AWSs expressed a desire to share the Twine narrative with others (e.g., friends,
family; 6 codes). One AWS stated that she planned to share her interactive narrative in Twine for
“self-advocacy.” These results support the use of Twine for creating PGINs because it is a positive
experience for AWSs.

Discussion

While another recent study examined the impact on game designers of creating a game based on their
own illness/disability (Danilovic, 2018), this is the first known study to evaluate the ability of patients
(non-game designers) to tell the story of their own disease/disorder (stuttering) through game design.
The results provide preliminary evidence that using PGINs can be a positive experience for AWSs,
and that AWSs want to share PGINs with others. Future studies should further explore the impact
of PGINSs in other patient populations. In addition, future studies should follow up with patients to
determine whether patients do share PGINs with others and the impact that has on the patients.
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RACIAL DIVERSITY IN THE FIGHTING GAME COMMUNITY

JONMICHAEL SEIBERT

Extended Abstract

In recent year competitive video games and game streaming has become an increasingly popular
medium, along with competitive ‘Esports’ tournaments. Fighting games such as Street Fighter, Mortal
Kombat, and Super Smash Brothers have their roots in early arcades and remain popular to this day,
attracting a sizable and passionate competitive community. Today, however, first-person shooters,
real time strategy, and multiplayer online battle arena are among the most popular among both
viewers and players (Entertainment Software Association, 2017). Fighting games are typically games
that are played in a one versus one format while physically in the same space as one’s opponent. These
video games communities, online and shared in-person are typically seen as being predominantly
white, and when looking at game competitions within these genres of games, this holds true (Paterson,
2017). While industry demographic reports gladly espouse the distribution of men and women
playing video games, there is unfortunately a lack of racial demographics data however
(Entertainment Software Association, 2017). Observational data suggest that fighting games seem
to be different yet there is a lack of academic work examining this phenomenon. Thus, this study
aims to examine the presence of minority gamers within the competitive fighting community. More
specifically, this work aims to fill this gap in literature by first answering if there is a heightened level
of racial diversity within the fighting game community, and then what factors lead to it developing in
this way.

To achieve this, popular press articles and community forum discussions were gathered to examine
how this community sees and presents itself to the world at large. Preliminary findings indicate higher
levels of racial diversity have been noted within the popular video games press and discussed within
the video games community. According to sources within popular press as well as from members of
this community, lower barriers to entry of fighting games through physical arcades is a prominent
driver of heightened levels of diversity. It was far less expensive in the early 90s to go to a local
arcade and play a few rounds of Street Fighter II than to buy a personal computer and play Quake
over the internet. Additionally, the physically present nature of these games leads to a far more
human and social gameplay experience, resulting in a more inclusive space for people to play games
together. Additionally, semi-structured interviews with members of the fighting game community
were conducted to ensure a more robust understanding of the presence/absence of diversity. Overall,
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participants indicate that they whole heartedly agree with the conclusions and statements found
within the popular press. To obtain more information from a wider group of individuals, focus groups
will be conducted with members of local fighting game tournament communities. The primary aim
of these focus groups will be discussing fighting games in detail with groups of community members,
with the intention of discovering how they came to be a member of this community and to find
commonalities between their lived experiences. It is hoped that these interviews will also agree with
research conducted within the popular press as well as data obtained from the informal interviews.
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PLAYER-ROLES IN MASSIVELY MULTIPLAYER ONLINE ROLE-PLAYING GAMES,
AND PERCEIVED SKILL AND RELATIONSHIP BENEFITS, DIVERGE WITH
SOCIAL ATTITUDES AND POLITICAL IDEOLOGY

CM SMITH, P RAUWOLF, J INTRILIGATOR, AND RD ROGERS

Massively Multiplayer Online Role-Playing Games (MMORPGs) afford an enriching range of leisure,
educational, and social opportunities. Individuals are motivated to play MMORPGs through a variety
of psychological mechanisms. Drivers include a sense of achievement associated with progress
through game structures, the excitement generated by immersive experiences and, in particular, the
social rewards of interacting, and developing relationships, with other players and groups. Other
data highlight player characteristics linked to hazardous patterns of MMORPG play that can be
detrimental to health and well-being, sometimes categorised as ‘gaming addiction’. Strikingly, some
of the most salient aspects of vulnerability to these problems include difficult social experiences
such as loneliness, introversion, hostility to others as well as social disadvantage (e.g. unemployment).
Collectively, these reflections highlight the possibility that individuals’ motivations to play
MMORPGs (to the benefit of well-being or otherwise), and the choices that they make within these
games, reflect their broader social values and attitudes. However, almost nothing is known about how
MMORPG play relates to social values, attitudes to others, and political ideology even though these
factors may well mediate players’ gaming experiences and any resultant cognitive and social benefits.

Here, we surveyed 5,847 players of Jagex’s Runescape to test the relationships between player-role
preferences and players’ social values, attitudes to others (as trait hostility) and political orientation.
We sought to test the hypotheses that players’ choice of in-game roles (Skillers, Killers, and Questers)
and the benefits they derive from gaming are linked to social values, their resentment or suspicion
of others (as hostility), and their liberalism-conservatism. We focused upon (i) whether the skills that
players gained from MMORPG play helped them in other areas of their lives; (ii) whether their online
relationships had produced benefits for their offline relationships; and (iii) the importance placed by
players on their in-game achievements relative to their real-life achievements.

Overall, players were most likely to report prosocial orientations reflecting our sample being drawn
from a long-established MMORPG, with a strong and well-recognised community ethic. However,
players who prioritised skill acquisition/improvement (Skillers), combat (Killers) and narrative
challenges (Questers) also differed in broader socio-cognitive factors. Killers were the most likely to
show individualist and competitive social value orientations, report the most hostility to others and
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report the most conservative (social and economic) political ideology. Questers reported the least
hostility and most liberal outlooks. Players identified as individualists reported the weakest benefits
of MMORPG play. By contrast, the most hostile players reported the strongest importance of in-
game relative to offline achievements (possibly indicating hazardous play) but the strongest cognitive
and social benefits. Finally, players with libertarian outlooks reported the strongest benefits while
players with liberal-left outlooks reported the weakest. These findings offer new perspectives on
the socio-cognitive processes of MMORPGs, and can inform discussion of how individuals derive
leisure, education and social capital benefits from MMORPG play. Critically, our research provides
evidence that the choices of player-roles reflect social and political cognitive processes and that even
those vulnerable to patterns of play that might damage health and well-being appear to gain the most
tangible benefits from these games.
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DESIGNING CONTEXT-SENSITIVE GEOLOCATIVE MODERATED GROUP
ACTIVITY GAMES

PAUL GESTWICKI AND KATELYNN RADER

Abstract

We present two case studies in the design of context-sensitive geolocative mediated group activity
games. These are games that: use geolocation as an input mechanism; are constrained to be playable
only in a specific geographical location; whose design is infused with the history, culture, or other
qualitative features of the location; and whose primary gameplay exists between the players and their
surroundings, mediated by a minimal software system. The two case studies cover Spirits at Prairie
Creek Park and Fairy Trails and include an analysis of their requirements, constraints, design process,
technical implementations, and informal evaluations. We discuss the benefits and drawbacks of this
genre of games, relating both to the case studies, related work, and literature on games and play, as
well as the implications of this work for future research.

Modern computing technology provides unprecedented opportunities for playful and meaningful
game experiences that diverge from the dominant popular approaches. We are particularly interested
in breaking the assumption that gameplay constitutes primarily a player-device interaction. “Video
games” can foster player interactions that are unfettered by screens or controllers, strengthening
existing social connections and building new ones, teaching something meaningful along the way. In
this paper, we describe two case studies that explore unique design spaces for serious games. The cases
incorporate general video game design principles with specialized local constraints. We are primarily
concerned with the intersection of two design features: context-sensitive geolocation and moderated
group activity.

We define context-sensitive geolocation to mean that the player’s geographical location is an input to
the game, and the game reacts to this input in a way that is contextualized to that location. For
example, Conner Prairie in central Indiana includes a historical re-enactment village called 1836
Prairietown. Visiting children are welcome to play a simple role-playing game in which they choose
an occupation to which staff and volunteers react throughout the village. The responses and reactions
to the players are keyed to the specific locations of the re-enactment; for example, taking the role of
a fur trader will result in relevant conversations at the village’s general store. For contrast, consider
the context-insensitive geolocative game, Pokémon Go (2016): it uses geolocation as an input, but
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the relationship of the game’s content at that location to its cultural context is essentially arbitrary.
Pokémon discovered in Prairietown do not wear 19th-century attire.

We define moderated group activity to mean that the screen-based content serves to encourage and
reward behaviors that occur outside of video games’ conventional player-screen dyad, and that the
game is played by a collocated group of players, one of whom moderates the play activity through
the provided software system. The game is played out in a combination of physical reality and the
digital game space. While it is true that even a single-player game can be modeled as an asynchronous
communication between player and designer (Bateman, 2017), we are concerned with collocated,
synchronous, group play.

An activity theoretic lens is pragmatic for considering how the game is related to the overall play
experience. Activity theory is a descriptive theory that draws upon social and psychological
approaches, using activity as the unit of analysis (Engestrom, 1987). It has been deployed extensively
in human-computer interaction research (Kaptelenin & Nardi, 2006) but less frequently in games
scholarship. Notable recent examples incorporating activity theory include: Carvalho et al. (2015),
who use activity theory to propose a novel conceptual model for serious games; Phelps (2016), who
advocates using Activity Theory as a lens for design and analysis; and our own earlier work using
activity theory to study game design and development teams (Gestwicki and McNely, 2016). In Figure
1, we illustrate how this theory allows us to analyze the constituent parts of the play activity. The
players are the subjects of the system, and their object is play, which is intrinsically motivating; the
labor is divided, however, such that the moderator likely initiates play as well as moderating it, while
the other players participate. The activity is mediated by a software system as well as the players’
physical location and the technology that permits the integration of these. The rules of the system
include those that are manifest through the software as well as cultural rules of play, such as the
unspoken but shared admonition against cheating. Taken as a whole, and when functioning properly,
the system produces the outcomes of entertainment and—for serious games—learning. The system in
Figure 1 focuses on the players’ immediate experience, but activity theory lends itself to analysis of
nested and overlapping activity systems; for example, our play activity is situated within a larger one
that includes the developers and publishers, the Apple App Store and Google Play Store, the agencies
that fund the maintenance of cultural and historic sites, and so on. The influence of these factors,
which exist outside of the immediate play activity, are discussed within the context of the case studies.
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Figure 1: Activity-theoretic analysis of players’ experience

Both of our case studies followed the Double Diamond design model (Design Council 2005) as
interpreted by Schneider (2015) for software development. The cases were conducted by
multidisciplinary teams of undergraduate students at Ball State University, which is a public
university in Muncie, Indiana, that enrolls roughly 20,000 students. Each case took place across
two semesters, as shown in Figure 2. In the first semester, as part of an introduction to serious
game design, the students were given a themed design challenge, where the theme was articulated
in collaboration between the faculty mentor and a community partner. The overall approach to
design followed the steps articulated by Schreiber (2009), using the principles of educational game
design framed by Klopfer, Osterweil, and Salen (2009). Between semesters, the faculty mentor and
community partner closed off the first diamond by evaluating the students’ prototypes and electing
from them the one that identified a solvable problem that was within scope for digital production. In
the second semester, another team of students—which included a subset of those from the previous
semester—formed a development team that produced the game using iterative and incremental
software development techniques. The production team was mentored following the Academic
Studio pedagogy, an approach that blends contemporary practices of interdisciplinary project work
with traditional academic values (Gestwicki & McNely, 2016). The specific practices of the
production team are guided by Scrum (Schwaber & Sutherland, 2017) and informed by theories of
agile software development (Cockburn, 2016).
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Figure 2: The Double Diamond model used by our case studies. (Adapted from Schneider (2015)).

This work is inspired in part by player practices around board games. Board games and card games
have traditionally emphasized systems-based social play, and we observe trends to formally and
informally incorporate digital elements that enhance gameplay. BoardGameGeek.com provides an
excellent example of an informal enhancement, given that hobbyists have voluntarily tracked play
data on that site for many years. Formal integration has included using apps to add new ways of
playing existing games, as with the smartphone app Road to Legend (Hajek & Kemppainen, 2016) that
adds a purely cooperative experience to popular one-vs.-all board game Descent (Clark et al., 2012).
The same publisher—Fantasy Flight Games—has also published board games that require an app to
play, including XCOM: The Board Game (Lang, 2015) and Mansions of Madness (Valens, 2016). Similar
phenomena can be found in role-playing games, such as with Roll20 (Orr Group, 2012), which allows
people to play “tabletop” role-playing games without being in the same room.

Many scholars have seen the utility of playful digital experiences that reach beyond conventional
video game design. One of the most well-known frameworks for creating geolocative games is ARIS
from the University of Wisconsin Field Day Lab. This system allows end users to create interactive
simulations and games through the Web that run on an iOS client. ARIS has been used to create
many notable educational game projects, including Occupied Paris (Nelson, 2017), Jewish Time Jump
(Gottlieb, 2017), and Mentira (Holden & Sykes, 2011). Alternate reality games such as those created
and championed by Darvasi (2016; Fallon & Darvasi, 2017) further demonstrate how playful learning
environments engage students and provide unparalleled learning experiences.

Case Study 1: Spirits at Prairie Creek

Our first case study is Spirits at Prairie Creek Park from Flame Llama Studio (2017) in collaboration
with Muncie Sanitary District’s Office of Stormwater Management. The goal of the design was to
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explore themes of environmental sustainability and water quality. The game takes place at Prairie
Creek Reservoir, which is approximately five miles outside of Muncie and comprises roughly 1275
acres of water and 750 acres of land for recreation. Prairie Creek Park is on the east side of the
reservoir, and it includes a playground, basketball court, docks, picnic pavilions, and a swimming
area. When the city’s public pool was closed for repairs in the summer of 2009, the Office of
Stormwater Management started Camp Prairie Creek—a free week-long summer day camp for
children in first through eighth grades. The activities of Camp Prairie Creek are designed to make
children comfortable in nature and reflective about sustainability, while maintaining an atmosphere
of fun and engagement; it also served as a vehicle to inform children and families about the possibility
of swimming in the reservoir while the city pool was closed. It was in this ecosystem of ideas that
Spirits at Prairie Creek Park was born, sharing the educational goals of Camp Prairie Creek. Note that
the wide range of ages served by Camp Prairie Creek presents a significant design challenge, since
what engages and educates a first-grader may not be the same as an eighth-grader.

One of the inspirations for this game was local stories of pukwudgies—mischievous creatures from
Native American folklore who play tricks on humans who would disrespect them. Various pukwudgie
stories and tales are told throughout many regions, including parts of the United States and Canada
(“Legendary Native American,” 2015). There are many different stories that depict Pukwudgies as
being kind-natured spirits who would only play harmless tricks on humans who came through their
forest, but in other regions of the world, and among tribes in southern New England, Pukwudgies
were known to be more malicious by committing deadly acts of sabotage upon those who entered
their forest. Stories of pukwudgies provided inspiration for the game, but the team decided to
avoid using them directly. There were challenges identifying authoritative sources on these mythical
creatures, given the variety of cultures and folklore involved; more importantly, however, was that
iterative prototyping informed the team that purely beneficial spirits were more aligned to our
educational goals than trickster spirits.

Any children visiting Prairie Creek Park must have been brought by parents, teachers, or other
adults. The team realized that this had important implications for the design: rather than presume the
conventional player-screen dyad, the game design could take advantage of the number of players, the
likely distribution of devices (for example, parents would tend to have a smartphone whereas their
younger children would not), and the high levels of trust among the players. We do not think that it is
a coincidence that the relationships among play, trust, and friendship were contemporaneously being
explored by Koster, Cammarata, and their team at the Google Advanced Technology and Projects
group (Koster 2018) as well as a Project Horseshoe working group (Cook et al. 2017); rather, we
suspect that these groups recognized the trends and opportunities discussed in the introduction, and
we see this in the synergy of our conclusions and results. Spirits at Prairie Creek Park leverages the
fact that our players already know and trust each other, that they are willing to be guided through
activities by their responsible adult, and—particularly for family units with young players—that
multisensory, active experiences will be intrinsically motivating.

Gameplay

Spirits at Prairie Creek Park is played by groups of people, but only one player has the app on a
mobile device. We will call this player the “facilitator,” borrowing the nomenclature used by Falk
and Dierking (2013) in a way that will help connect this case study to the next. The game can only
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be played at Prairie Creek Park, and attempting to run the game from anywhere else will produce
directions to the park instead. Once on site, the facilitator’s screen will display a map of the park with
icons marking five locations (Fig. 3a). Walking to one of those locations will prompt the facilitator to
instruct the rest of the players to engage the environment using a specific sense while a thirty-second
timer begins (Fig. 3b): players are asked to observe, touch, smell, or listen to their surroundings. When
the timer expires, the players are presented a list and select the items they experienced (Fig. 3¢). They
are rewarded by meeting a friendly spirit (Fig. 3d), whom they can choose to name—a feature that
we found gave players a strong sense of attachment to the spirit and motivated their desire to find
(and name) more. After visiting all five locations, the players are shown a montage of their five spirit
friends arranged in a heroic lineup.

a b ] d

Figure 3: Interaction sequence in Spirits at Prairie Creek Park.

The items in each location’s list were carefully chosen to include natural and man-made items, and
each location has two potential spirits. Under the hood, each item has a “nature score,” and which
spirit they befriend is determined by whether they record having seen more natural or more artificial
phenomena. The “natural” spirits draw inspiration from nature, while the “artificial” spirits include
visual elements drawn from man-made artifacts. The mechanics for how players befriend specific
spirits and the presence of multiple spirits are not revealed to the player directly; it is through
replaying the game, potentially with different player groups, that players may come to understand the
underlying systems.

Production and Playtesting

Prairie Creek Park has poor cellular connectivity and no Wi-Fi capability, which means that our
solution had to be as lean as possible. The team used Polymer Web components to build Spirits at
Prairie Creek Park as a Progressive Web App: it can be downloaded and installed directly to the home
screen on both iOS and Android, and it caches all of its data to be robust in the face of network
disconnection. The team had hoped to integrate social media features in order to compensate for the
app’s low discoverability: allowing Snapchat filters or Facebook photos of players with their fairies
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would encourage others to try the game. These features were lower priority than core gameplay
features, however, and they were not incorporated into the final build.

The art direction for Spirits at Prairie Creek Park required designing spirits that would be enjoyable for
young players, entertaining for older players, and appropriate for both the location and the artificial/
natural distinction. The artists generated many concept drawings that were subjected to internal
evaluation and review by the community partner. The final decision for which two spirits to choose
for each location came down to a combination of fitness for purpose and representation of the various
artists.

There was limited playtesting of the game prior to release, primarily with family groups. The players
uniformly enjoyed the game: children and adults alike enjoyed exploring the park with different
senses. We observed parents spontaneously engaging their children in discussions about nature and
their relationship to it, in accordance with the goals for the design. Unfortunately, although Spirits at
Prairie Creek Park was designed to be played at Camp Prairie Creek, it was not deployed for lack of
technology support. Park attendees were informed that they could return to play the game, but this
did not overcome the game’s severe lack of discoverability: it can only be played at a single location,
but there is not any indication at the location that there is a game that could be played. The game is
available to everyone and played by almost no one.

Case Study 2: Fairy Trails

Fairy Trails (Guy Falls Down Studio, 2018) is a collaboration with Minnetrista—a cultural center in
Muncie, Indiana. Its 40-acre campus includes gardens, a historic home, museum building, a nature
area, and a portion of the riverside walking and biking trail that runs through the city. Its property
includes the original homes of the Ball brothers, who were pioneers in glass production, founders of
the Ball Corporation, and philanthropic benefactors of Ball State University.

A part of Minnetrista’s mission is to support and communicate the legacy of the Ball family, and
this provided a theme for the student designers’ creative work. The original design team explored
many different aspects of the Ball family’s life and legacy, but the piece that captured most designers’
imaginations was the story of Elizabeth Ball. Elizabeth was born in 1897, and as a child she showed
a particular fascination with fairies. This fascination was evident in the Ball family’s extensive
collection of children’s books (Schiller, 1997). Elizabeth’s love of fairies is featured in many of
Minnetrista’s educational resources and activities, including the popular Fairies, Sprites, and Lights
event. This annual event engages children in meeting fairies throughout the grounds, and it is a
highly-structured event that includes significant investment in materials and staff. Fairy Trails was
designed to explore similar themes to Fairies, Sprites, and Lights on a much smaller scale, allowing
for family and group engagement without needing paid staff or volunteers to coordinate the activity.

Minnetrista has used a psychometric model for analyzing museum visitor behavior (Falk & Dierking
2013) to determine that their primary visitor types are facilitators, explorers, and rechargers. Rechargers
tend to visit by themselves, using the expansive grounds as a retreat, whereas Facilitators and
Explorers come in groups. In particular, a group often consists of one Facilitator and several
Explorers, where the Facilitator is interested in bringing a good experience to their group. These
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are often intergenerational groups, such as parents with children or a college student with visiting
parents.

Transitioning from Rechargers to Facilitator-Explorer Groups

Fairy Trails evolved from Down the Wishing Well (Mills-Rittman, 2017), a prototype created during the
first semester of the project. Down the Wishing Well was designed as geolocative interactive fiction,
implementable in a system such as ARIS. It is a single-player experience targeting rechargers: a single
player could use the game to meet fantastic fairy creatures while wandering the grounds. The game’s
main dramatic theme encouraged the player to consider whether they embraced imaginative play. The
faculty mentor and community partner agreed that while the structure of the game was appropriate
for the context, it would be more fruitful to target facilitator/explorer mixed groups. Rechargers, after
all, do not need additional engagement in order to recharge, whereas facilitators regularly seek new
means of engaging the explorers they bring.

The second semester production team was given Down the Wishing Well and were introduced to the
recharger-facilitator-explorer taxonomy. In consultation with Minnetrista, the team defined their
mission statement, which was printed and posted on the studio wall:

We are making a geolocative, narrative-rich mobile app that helps facilitators engage with
explorers at Minnetrista—an app that features the varied grounds of Minnetrista’s campus and
the early 20th-century fairies beloved of Elizabeth Ball. The app will bring people together to
be creative and engage the group in imagination and reflection.

Despite agreeing upon this mission, the design team found it to be a difficult target. They found that
single-player, single-screen motifs kept creeping into their prototypes. This is potentially attributable
to their being novice designers and also to many being video game hobbyists. That is, their conceptual
model of video games led to the inappropriate inclusion of familiar tropes. For example, many designs
featured extended dialog with fairy characters as commonly seen in computer role-playing games.
While these may be appropriate for an individual’s reading (or skipping) screens, it does not scale well
to groups of players. The point of the mission statement was to be able to throw away good ideas; yet,
even when the conflict with the mission was pointed out, some team members were too attached to
their ideas to evaluate them objectively.

The team spent many iterations refining a single fairy meeting, each time coming closer to
understanding the unique design space of this project. This is appropriate given the design approach
described in Fig. 2, although retrospectives revealed rising tensions as the project deadline drew
closer. There was a watershed moment halfway through production when one of the key designers
realized that the facilitator in our vision statement was akin to the Dungeon Master in Dungeons
& Dragons. Once he realized that our fairy encounters were like D&D modules rather than like
conventional video games, he became much more productive and also helped the rest of the team to
better understand the design space.

Gameplay

Fairy Trails is playable only at Minnetrista, and directions are provided for those who are elsewhere.
Once on campus, the player is shown a screen that lists the names of three fairies and their locations
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on Minnetrista’s grounds (Fig. 4b); selecting one of these shows a drawing and hint about its location
(Fig. 4c). Approaching one of these locations produces an audible sound and a short interaction with
the fairy, during which the fairy will ask the players to complete a task (Fig. 4d-f). Upon completing
the activity, the fairy expresses their gratitude and friendship with the players (Fig. 4g), and their
portrait is then shown in the fairy list (Fig. 4h).

Fairy Finder / Henrietta
|.||J.|1.=|I|_|u|h'qil1 \- N
Henrietla
Wishing Well
Chestnut
v Stage l
. el = ™
?J . -‘\‘ e . Hella, my; name s Hencietta, and 1
- : : Jrancine live here by the Yishing 1 e|l!
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Fairy Finder

Tap a lairy, 1o begin

m Henrietta
Wishing Well

| X —

I[j.l’l vour greup ta dance arsund the Phaneing is great! It's been my
Wishing Well. Favarite Uhing for hundrods of gears,
e g h

Figure 4: Interaction sequence for Fairy Trails.

There are three location-based scenarios in the game—a wishing well (demonstrated in Fig. 4), an
outdoor stage, and a rose garden—and the activity at each location corresponds to its physical and
cultural features. The wishing well is an iron sculpture sitting in a garden with two concentric circular
paths; the sculpture features youth holding hands and dancing in a circle, and so the fairy who meets
the player here invites them to join the dance. The fairy at the stage asks the players to improvise a
four-scene play about a fairy party. The fairy at the rose garden is more contemplative, inviting the
players to reflect upon and share some of their hopes and dreams. Through these activities, the team
manifests the vision statement, encouraging creativity, imagination, and reflection.

Playtesting revealed that some facilitators would focus on their phones rather than joining in the
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activity with their group. In order to encourage all the players to participate, a feature was added
whereby the app asks to be put away (Fig. 4f) and responds to being closed. This feature surprised
many playtesters, but all of them did as instructed and enjoyed the scenario. This feature was inspired
in part by Undertale (Fox, 2015), arguably the most popular video game to incorporate application
closure as an input mechanism.

Production and Playtesting

The team chose Unreal Engine to implement Fairy Trails. Several team members had just finished
coursework in game programming using Unreal Engine, which incorporates a user-friendly visual
scripting language called Blueprints along with many asset production tools. The decision was
finalized by knowing Unreal Engine supports deployment to both Android and iOS and that the team
could incorporate more advanced augmented reality features if time allowed. As anticipated, the team
found that competent undergraduates could easily learn Blueprints and that the artists were able to
incorporate assets with relative ease. The team used Perforce Helix for version control because of its
integration with Unreal Engine and its capacity for locking assets to prevent concurrent modification.

Despite support for cross-platform augmented reality from Unreal Engine, the team decided against
incorporating it. One reason was the amount of time invested in ensuring the team understood their
unique design space: they ensured that the first scenario designed truly captured their ethos. While it
took several weeks to develop the first scenario, the other two came quicker; however, there was still
the non-negotiable deadline of the semester’s end, and so these two were not subject to the rigorous
playtesting of the first. The other reason against using advanced augmented reality is that it further
restricts what devices can run the app. The team decided it was better to make a simpler app available
to more users than either to reduce the number of users or risk being seen as a gimmick.

If one were to re-engineer Fairy Trails, it could be built with a much simpler and more lightweight
technology than Unreal Engine, although the learnability of its Blueprints system and its integrated
asset production pipeline should not be understated. As in Spirits at Prairie Creek, the team behind
Fairy Trails had hoped to incorporate social media functionality in order to encourage a wider
audience to play; again, however, the core gameplay features required higher prioritization, and social
media integration was not possible within the project constraints. We anticipate that working with
Minnetrista’s marketing department, however, we will be able to have much more adoption than
Spirits at Prairie Creek Park.

Using Unreal Engine allowed the team to distribute the game on the Google Play Store and the Apple
App Store. Being listed on the Play Store was characteristically simple, whereas the App Store process
was more challenging. All potential App Store offerings are subject to both automated and human-
led review. The reviewer’s first response to Fairy Trails was that it was “not a game”—a response
sure to ruffle the feathers of any seasoned games scholar. The justification for their claim was that,
paraphrasing, all you do is tap through the screens to read about fairies, and that no native iOS
features were used. In order to justify our claim that this is indeed a game, we first supplied a rationale
for what “game” means, drawing upon Koster (2013), and who our audience was, drawing upon Falk
and Dietring (2013). We also had to explain that geolocation and responding to app closing and
reopening were key features of the game. The team also produced three videos in response to serial
rejections, the first showing the sequence of activity, the second showing a sample play session, and
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the third pedantically explaining the relationship between the screen and the gameplay activities. The
game was eventually approved and released on the App Store.

Discussion Design Considerations

Context-sensitive geolocative games provide an unparalleled opportunity to explore the narrative
of space through procedural rhetoric (Bogost, 2010). The specific history, culture, or context of a
location can be explored in geolocative gameplay, and the procedural rhetoric manifest in the game
presents these ideas such that playing the game is learning about them. The player is physically in
the place when the game makes the implicit argument that its context is worth knowing. However,
by making the game exclusively playable at that location, it also reduces the discoverability and the
potential for impact: those who know the least about the location are, practically by definition, those
least likely to seek out and play a game about it, especially if this requires significant travel. Hence,
the opportunities afforded by context-sensitive geolocative games needs to be balanced against their
inherent risks. The commercial risks, however, do not detract from the opportunities for academic
exploration.

During the testing of Fairy Trails, a player asked, “What does Henrietta [the fairy at the wishing
well] do if you don’t dance?” This question came from a player during a debriefing session, and
upon further discussion, the player explained their assumption that the phone could use sensors to
measure movement and use those measurements to determine whether the player was dancing. From
a constructivist point of view, this is a useful conceptual model in that it provides a coherent and
pragmatic way of interacting with the game. In practice, however, there is no way to determine if
any particular series of motions is a dance. Fairy Trails does not actually try to determine if a player
is dancing. Rather, it embodies an assumption on the part of the designers that if you are invited to
dance, you will dance. A player can elect not to dance, but this is equivalent to deciding not to play;
that is always an allowable choice, given that play is voluntary (Huizinga, 1938; Caillois, 1961). A
non-dancer is a non-player, and ergo, all players dance. Returning to the activity theoretic lens, it is
not important whether dance-enforcement is a cultural rule or a mediating artifact, or even whether
the players have “correct” conceptual models of the design: the activity system still functions and
produces the intended outcome.

Design challenges arise due to deviations from player expectations. Players as well as the App Store
gatekeepers expect a “game” downloaded to a phone to abide by unspoken conventions. Bateman
(2017a) describes the mismatch between the designer’s and the player’s expectation as interface
perplexity, and we certainly observed this in a subset of playtesting scenarios. Following Norman'’s
(2013) principles for design, we can see this as a mismatch between the designers’ conceptual model
and that of the players; such dissonance needs to be overcome through a combination of signifiers and
feedback. Perhaps ironically, the affordances for such play are already embedded into the devices and
environment, despite their not being leveraged. Neither case study conducted research to determine
which game features contributed most significantly to players’ understanding of the design space.
However, in every testing session, we saw that players who engaged in any activity eagerly sought the
next. This supports our claim that the design space is a fruitful one for engaging players, despite its
being uncommon and a challenge to communicate.

Neither of the games examined in these case studies uses an overt or pedantic approach to game-
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based learning. Both are built around “soft” learning objectives relating to attitudes and perceptions,
as opposed to easily quantified and assessable “hard” learning objectives. More importantly, however,
they are designed such that the primary learning happens in the interpersonal, technology-mediated
discussions around the play experience. In both games, we observed player groups spontaneously
engaging in debriefing behaviors after playing, particularly with parents asking their children what
they thought of the experience. Debriefing is a crucial process for educational games (Nicholson,
2012), and both games were designed so that that their inherent socialness and trust-building would
encourage such spontaneous debriefing. Further research could serve to clarify which design
elements led most consistently or robustly to spontaneous post-play debriefing; however, it may be
impossible to prove the causation experimentally, since it is not clear that one could make a game that
is otherwise equivalent to Spirits at Prairie Creek Park or Fairy Trails but without the social component.
That is, without the social component, they would no longer be mediated group activity games. Those
complications aside, neither game has been subject to rigorous research regarding short- and long-
term learning outcomes, but we see this as a fruitful area for future work.

Games and Play

This style of game can serve to increase playfulness, particularly along Caillois’ (1961) dimensions of
mimicry and ilinx. We see this in Spirits at Prairie Creek Park, as players race around the playground
feeling for different textures or as they pause to notice the various smells and sounds around them.
They are even more direct in Fairy Trails, as players act out a fairy play on a stage or dance along
with the figures of a 19th-century iron sculpture. We note that, in general, children needed very
little encouragement for playful activity: they were hungry for it, and left to their own discretion,
they would engage in playful and exploratory activity anyway. Adults may be a different case, some
seemingly needing more of a nudge toward playful behavior, but the impact of being watched during
a playtesting session should not be overlooked here. Both apps provided a motivation or an excuse for
parents to become more playful with their children. College students who tested Fairy Trails opened
themselves up to new, playful, imaginative experiences. In a prototype that incorporated singing for a
fairy, a group of young college men broke into a full chorus of the original Pokémon television series
theme song. In itself a wonderful sight to behold, this also illustrates a testing of, and a strengthening
of, the trust and friendship bonds recently explored by Cook et al. (2017) and Koster (2018). The
hesitation that culturally adult groups have with this game echoes the cultural shift toward ludus and
away from paidia that Callois (1961) described decades ago.

There are several formalisms from game design and design writ large that can provide insight
into the unique design space explored by these two case studies. The activity-based analysis in the
introduction establishes that people are engaged in a meaningful activity that produces desirable
outcome, and a general systems approach (Meadows, 2008) highlights the power of feedback loops.
Bateman (2017b) recently proposed a lens that views games as being comprised of player practices,
and this certainly resonates with the activity-theoretic approach applied here. The rules, behaviors,
expectations, and division of labor among players can be considered as practices that are embodied
and spatially located. However, the systems-based atomic approach advocated by Koster (2012)
observes that not all mechanical elements of a game are behaviors; some, such as physics in sports, are
inherent to the system.

Using this systems perspective on our two case studies, we see that two kinds of feedback loops exist:
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the conventional screen-based feedback loops as well as social feedback loops. An example of the
former is the discovery of a fairy or spirit, which indicate positive progress’ being made in the game.
Examples of the latter are much more interesting and nuanced. In Spirits at Prairie Creek Park, there is
a sense of peace that comes from quietly listening or smelling—the tranquility bordering on spiritual
that one can feel when recognizing the beauty of nature. In Fairy Trails, we observe the strengthening
of trust or friendship bonds, for example, when sharing hopes and dreams for the future; here is the
positive feedback in a social dimension, coming with a feeling of belonging and kinship. Conducting
analysis in terms of player practices, ludic elements, or skill atoms (Cook, 2007) can produce some
insight into the construction of these games. However, we feel that the activity theoretic approach is
the one that best captures the playfulness of these titles, since it is explicitly oriented toward balanced
analysis of players, rules, contexts, mediating artifacts, and so on. Future work could investigate
whether a ludological, systems-based design approach for such games is more or less fruitful than
DeKoven’s (2014) singularly whimsical Playful Path approach.

Art and Productivity

There is little doubt that Spirits at Prairie Creek Park lacks the visual polish of Fairy Trails, and it would
be easy to make the erroneous conclusion that the latter had more of an art budget than the latter.
Both projects had the same duration, budget, and resources, yet Spirits at Prairie Creek Park had four
artists on its team to Fairy Trails’ one.The Spirits at Prairie Creek Park team produced ten original
spirit drawings, whereas the lone Fairy Trails artist produced six fairy drawings and three background
illustrations; roughly speaking, the Fairy Trails artist appeared four times as productive as any artist on
the other team. This was not the first time that we have witnessed a smaller art team outperforming a
larger one in an Academic Studio project: the single artist working on Traveler’s Notebook: Monster Tales
(Studio 368, 2016; Gestwicki, Rittichier, & DeArmond, 2017) produced 17 original monster drawings
along with several cinematic still images along with other miscellaneous visual elements. This raises
an important and pragmatic question: given an otherwise equivalent environment in terms of budget,
space, and methodology, what would make some art teams so much more productive than others?

The source of the problem for the Spirits at Prairie Creek Park team may have been “too many cooks.”
The four artists included one animation major, one student who changed her major from animation,
and two non-art majors with significant hobbyist experience that included limited commercial work.
The art major positioned herself as de facto art lead despite the team’s explicit intention for a flat
organizational hierarchy. Cultural differences between animation production and agile software
development may be a contributing factor here. The animation production pipeline tends to use
formal leads and rigorously scheduled milestones (Beane, 2012). This pipeline is akin to the waterfall
model for software development, attributed to Royce (1970) and standard fare in software
engineering textbooks such as Pressman and Maxim (2014), which presumes that requirements are
known, correct, and unchanging. While these assumptions may be true in animation production,
Royce himself derides these assumptions as dangerous for software development, foreshadowing the
Manifesto for Agile Software Development (Beck et al., 2001) and its attention to changing requirements
and rapid iteration. Given that the Academic Studio pedagogic framework is firmly rooted in the
philosophy of agile software development (Gestwicki & McNely, 2016), it would come as no surprise
that there could be culture conflicts between those enculturated in art production and those
enculturated in software production. However, the lone artist on Fairy Trails was from the same
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animation program; more research is required in order to differentiate between personal, cultural,
and organizational factors.

Regardless of differences in productivity, it is the lack of visual polish in Spirits at Prairie Creek Park
that is truly astounding: one would expect a team that is almost half artists to be rigorously reviewing
and improving the visual aesthetics. All Academic Studio teams engage in periodic retrospectives,
following best practices of agile software development (Cockburn, 2006). Reviewing this team’s
retrospective notes reveals that the team was aware of the visual inelegance, and yet no one made
the effort to improve it. It is important to note that, following Scrum (Schwaber & Sutherland, 2017),
team members select their own work for each iteration; this means that if work is not done it is
because no one on the team valued its being done, all else being equal. By contrast, the Fairy Trails team
iteratively improved the layout and usability of their UI from the second iteration onward, learning
and utilizing Unreal Motion Graphics to do so. Notably, this Ul improvement was led entirely by
students from technical majors with no significant art education. Hence, we tentatively conclude
that the human factors (such as personnel, culture, and communication) rather than technological
factors had a dominant impact on the usability and interface design of the final games. Untangling
the various factors that contributed to the difference in artistic productivity between the two teams
would have required a rigorous, embedded, ethnographic research approach such as those conducted
by O'Donnell (2014) and Hashimov (2015), and we hope that the results reported in this paper help
motivate more of such research.

Both games addressed in our case study are free software in the technical sense, meaning that they
respect the four software freedoms identified by Stallman (2002): the freedom to run the program
as you wish, the freedom to study how it works, the freedom to redistribute, and the freedom to
distribute modifications. We believe that this philosophy is crucial for scholars of games to embrace
for anything but strictly phenomenological study. The source code of video games is like the rules of
a board game: it allows distinction between what is and what is not the game. It is only the source
code access that allows us to properly contextualize and address the player’s question about how Fairy
Trails knows if you are dancing, for example. The source for Spirits at Prairie Creek Park and Fairy Trails
are released under the GNU General Public License (Free Software Foundation, 2007) and can be
found on GitHub at https://github.com/orgs/spring2017gamestudio and https://github.com/orgs/
GuyFallsDownStudio, respectively.

Conclusions

Context-sensitive geolocative mediated group experience games have many positive properties for
educational and serious purposes. They build upon existing networks of trust and friendship to
produce rich opportunities for reflection and discussion. This allows for direct inclusion of social
and emotional learning experiences in addition to other serious game design goals; these lessons are
built directly into the embodied activity of the player rather than abstracted from a digital simulation.
However, this style of game is still uncommon despite being technically feasible, and this can lead
to complications in discoverability, expectations management, and learnability. The proliferation of
digital education and entertainment options means that strategic use of contemporary marketing
techniques may be required to overcome these challenges.

Our case studies demonstrate that there are opportunities for a scientific approach to game design
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as well as the analysis of game design environments. Deploying techniques such as activity theory,
systems theory, software development methodology analysis, procedural rhetoric, and emerging
theories of trust and friendship can bring new insight into how games are created. The phenomena
under scrutiny will take the shape of the lens that is applied, and so further evaluation and integration
of these models and additional qualitative research are necessary in order to differentiate the factors
at play.
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A CASE STUDY OF DREAMWALK - LEVERAGING MYTH AND RITUAL FOR
GAME DESIGN

Leveraging Myth and Ritual for Game Design
DORIS C. RUSCH AND ALLEN TURNER

Extended Abstract

How can we design games that shed light on the human experience and can contribute to a
meaningful life? This is a big question that seems to hold much interest for the gaming community. It
is also an incredibly daunting one, screaming for definitions and qualifications: what is a meaningful
life? To whom? How do we know a game is contributing to it?

The authors do not believe there are final answers to any of these concerns. There is no recipe that
spells out how you create anything meaningful and transformative. And the kind of impact we are
looking for so complex and personal, eludes measurement (see Paolo Pedercini’s “Making Games in
an F*** Up World”, 2014). Yet, we have some thoughts we would like to share, hoping to inspire
transformative games.

We propose drawing on myth and ritual (=enacted myth) with their archetypal patterns and
transformative structures in order to create games that have the potential to increase our
understanding of ourselves and others and construct our relationship to ourselves and the world
around us. This approach is informed by an existential perspective. According to Irvin Yalom, the
human experience is characterized by anxiety, stemming from the Givens of Existence or Ultimate
Concerns: death (life is finite), freedom (we have to make choices and it is unclear what they should be
based on), existential isolation (we are all ultimately alone in this universe), and meaninglessness (life
has no inherent meaning, we have to find our own) (Yalom, 1980, pp.8-9). When we speak of games
that can contribute to a meaningful life, we specifically mean games that help players grapple with
the Givens of Existence - feelings of loss, loneliness, alienation, purposelessness, choice and suffering
- in ways that can put them on a path to coming to terms with these experiences and discover their
authentic desires, aspirations, connectedness, human potential and “bliss”.

There is a close connection between existentialism and mythology. “A myth is a way of making sense
in a senseless world” (May, 1991, p.15) and to “reconcile consciousness to the preconditions of its
own existence; that is to say, the nature of life.” (Campbell, 2004, p.3). In myth and ritual metaphor
and symbolism become messengers from the unconscious, shedding light on what goes on “down
below”, bringing us back in touch with our deeper selves (see Segal, 1998; Larsen, 1996; Feinstein and
Krippner, 1997; Jodorowski, 2004). Myth and ritual are excellent starting points for transformative
game experiences, as the purpose of myth since the dawn of humankind has been to reveal the
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struggles of the human psyche and provide a guide to overcome them. This guide resides in the story
structure and the actions taken that bring about the hero’s transformation or demise. (Bonnett, 2006).

In Pathways to Bliss — Mythology and Personal Transformation, Joseph Campbell explains one function of
mythology as games people play: “how to make believe you're doing thus and so. Ultimately, through
the game, you experience that positive thing which is the experience of being-in-being, of living
meaningfully.” (2004, p. 6). Campbell is speaking of games metaphorically: when reading the story, we
pretend we're in it, we pretend we're the hero, and we look at the world through his / her eyes. We
live in a time now, where we can understand Campbell’s statement literally, though: we can actually
make games that allow people to explore new ways of acting and being — of “owning” the myth in
a manner not previously possible in non-interactive, linear media. The intersections between games
and ritual (as enacted myth) and other symbolic performative arts have been investigated in-depth
by Huizinga (1955), Caillois (2001), (Schechner 1985) and Turner (1992), and we can identify one of
their salient, common denominators as being liminal spaces or “inter-structural situations” in which
participants are free to experiment with new identities and play with social norms within the magic
circle. This relationship is further emphasized by Murray who speaks of games as symbolic dramas
that allow us to enact our basic relationship with the world ((1997, pp.142-144)). Velazquez, Soares
and Mendes further emphasize the emotional and symbolical language of videogames which mirrors
that of myth, allowing games “to cast a powerful spell that, far from providing the cold and tired
approach to rational denotative power, seduces us through the dynamics of its resources and opening
an authentic playing field between the domain of simulation and the human realm.” (2015, p. 8).

Not every game, however, is infused with mythical content, archetypal patterns, evocative symbolism
or potent, ritualistic performance. We still have to design for that — we have to design for experiences
that facilitate self-reflection, emotional resonance and transformation. This requires exploration
along two axes: 1) The Self: how can we access our own imaginations and creative unconscious to
birth viable symbols and emotionally resonating, archetypal game content (see Feinstein and Krippner
1997; Larsen 1996; Bonnett 2006; Conner 2008)? 2) The Intersection of Ritual and Game: what can
we learn from ritual and other psycho-technologies that are based on performative, symbolical acts
that access the unconscious (e.g. Jungian psychodrama (Moreno, J.L. and Moreno Z.T., 2011) and
sand-play therapy (McCarthy, 2015) as well as shamanic psychotherapy (Jodorowski, 2004) to inform
evocative and transformational game structures and mechanics? A thorough discussion of these axes
can inform a conceptual, theoretical framework of mythical, existential game design, but goes beyond
the scope of this paper. We are thus focusing on a particular case study of a table top, storytelling, role
playing game called DreamWalk that shall serve as a first, concrete illustration of how we can leverage
self-exploration, myth and ritual for game design.

Case Study DreamWalk

DreamWalk is a game of personal exploration through storytelling and mythmaking. It is an adventure
game that waits for player participation to form its narrative definition. We designed processes and
rituals to help players to get into the proper mindset for engaging the deeper play loop of the game.
The game is made of the following parts.

The first part is the players’ part. It is the creation of a self that will navigate and explore the
Dreamspace. In making avatars, or dream self, players have to identify important pieces of themselves
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which we call virtues. These virtues are narrative elements that are the inventory of tools that they
bring into Dream with them. Each player identifies three virtues which will be used to help them
engage the narratives that arise in play. Players also identify a flaw. This flaw represents the constant
struggle and the part of themselves that causes not only trouble for others, but also for themselves.
There is an understanding that it is all the troubles, of all the players, working in unison, that are the
destabilizing factors of the Dream that would otherwise be at balance and a source of nourishment.
In addition, players all have to manage a resource called Essence. Essence represents the inherent
creative ability in everyone. It presumes that no one is mundane and that we all have a magical
spark. Care must be taken to ensure that the spark doesn’t take us towards madness or allow us to
turtle into extreme comfort spaces of bliss. Essence is consumed, generated and transformed as the
player interacts with the places and denizens of Dream. When a player’s Essence falls out of balance
(too much madness or too much bliss) they disappear from dream and have to tell stories to their
companions that allow them to re-enter the Dream.

The second part of the game is the Dream itself. The Dream is comprised of The Maelstrom, which
lies at the heart of Dream, generating troubles which creep out into the world. The Havens, which are
locations in Dream that represent archetypal ideals of nourishment and growth; places where learning
and transformation can happen. Lastly there are the Dwellers who represent all sort of archetypal
personifications. The Dwellers have interactions and needs in relation to each other, representing
collaborating or conflicting inner forces. As the player meets and interacts with the Dwellers, the
Dweller’s present trials to the player - i.e. the Self striving towards fulfilling of its potential expressed
through building and meaningfully transforming its Essence. The trial is presented in the form of a
card that suggests it is about helping or hindering another Dweller. On the card is one word, an action
verb like “love”, or “take” or “guard”, that sets the nature of the interaction.

The player’s role in dream is to meet the Dwellers, project their own ideas onto the dwellers to give
them identity and then describe the story of the interaction and what trial is at hand. The players
create myth where they must alternately claim the roles of protagonists and perpetrators. They then
support or challenge each other to overcome the challenge or add to the narrative of the challenge.
Success brings the players closer to overcoming their own flaws, which allows them to all, eventually,
descend into the Maelstrom and tame it once they’ve turned their own flaws into virtues. The taming
of the Maelstrom and bringing balance to Dream is the endgame, representing the integrative nature
of living your authentic self and coming to terms with existential struggles.

Because of the introspective nature of the storytelling process, the players don’t do all of this alone.
The game requires an extra player, the Scribe, whose role is to ask the players what they’re doing,
why they’re doing it, what they find in the Dwellers, what they perceive the Dwellers needs to be,
and how those needs speak to each other. The Scribe also tends to the troubles that are spilling into
the world from the Maelstrom, which players mut also manage else they overwhelm the Havens. If a
Haven is overwhelmed with troubles it is lost to Maelstrom. If enough Havens are lost, the Maelstrom
is empowered to swallow everything. This, too, ends the game.

We intend this case study to be an illustration of how salient elements of myth and ritual — narrative
events as representations of internal processes, characters as personifications of inner aspects,
symbols as evocative images from the soul (places, resources) and symbolic action as vehicle for
transformation to make the ideal real — can be leveraged for game design. Clearly, a life action role
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playing game has very specific affordances that digital games do not possess and more theoretical
investigation as well as application of theory to design experimentation is required to build a robust
conceptual framework that can guide the design of games that tackle existential themes the way myth
and ritual do and potentially contribute to a meaningful life.
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EOTA: A METHOD FOR IMPROVING PEER FEEDBACK IN THE GAME DESIGN
CLASSROOM

JESSICA HAMMER AND AMY COOK

Abstract

Peer feedback is an essential part of the iterative game design process. Peer feedback requires students
to develop a range of skills, both to provide high quality feedback to others and to reflect on the
feedback they receive. Students also often engage in reflection activities as a team, requiring even
more skill development for effective peer feedback exchange to occur. Students often struggle to
develop the skills necessary for giving and receiving feedback effectively. This paper presents the
EOTA method, a pedagogical approach designed to elicit formative feedback during in-class playtests
of student games. We discuss our experiences using the EOTA method in university-level game design
classes and identify how the EOTA method can help address issues that often arise in peer feedback
exchange, such as supporting student engagement, improving quality of student feedback, and helping
students reflect on feedback received.

Introduction

For game designers, peer feedback is a critical part of the iterative design process (Fullerton, Swain,
& Hoffman, 2008). Designers in industry must integrate feedback from teammates, and often seek
additional input from colleagues outside their immediate team. Feedback from players is also
critically important to the game design process because games are emergent systems, which are
difficult to fully understand until they are played (Salen & Zimmerman, 2004). The game design
classroom provides opportunities for students to engage in peer feedback during live critiques, such
as project presentations or live playtests, and to respond to peer feedback during their iterative design
process.

Peer feedback requires the development of a range of student skills (Butler & Winne, 1995; Liu &
Carless, 2006). In their role as game designers, students must learn to listen carefully to the feedback
they are getting, to interpret and analyze it, to critically evaluate it, and finally to incorporate it into
their designs. In their role as feedback providers, students must learn to provide relevant and high-
quality feedback on game designs and prototypes. Mastering these skills benefits students’ learning;
feedback receivers improve their self-regulated learning abilities (Butler & Winne, 1995) and develop
self-assessment skills (Liu & Carless, 2006), while feedback providers learn to recognize what good
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work looks like and to correctly interpret standards and criteria (Nicol & Macfarlane-Dick, 2006).
Additionally, peer feedback provides benefits for instructors, as they can see students’ reasoning
about games, and can scale feedback processes beyond what they personally can provide (Kulkarni,
Bernstein, & Klemmer, 2015).

In practice, however, students struggle with both delivering and receiving constructive feedback on
game design. These struggles are not unique to game design, but rather reflect larger challenges
around the peer feedback process. Prior research has shown that peer feedback faces issues with
student engagement, feedback quality, and how feedback is reflected on and used in the iterative
design process (Ertmer et al., 2007; Kulkarni et al., 2015; McMahon, 2010). However, these issues can
be mitigated with the appropriate design of pedagogical methods and/or educational technologies
(Shannon, Sciuto, Hu, Dow, & Hammer, 2017).

This paper presents one such pedagogical approach, the EOTA method. EOTA is designed to elicit
formative feedback during in-class playtests of student games. It uses an end-to-end approach,
considering before feedback, during feedback, and after feedback as opportunities to intervene in the
peer feedback process. Finally, it addresses three key issues in peer feedback: supporting student
engagement in the peer feedback process, improving the quality of peer feedback that students
provide, and helping students reflect on the feedback they receive from peers.

Literature Review

We draw on existing literature about peer feedback in the design classroom to identify benefits and
challenges of peer feedback that affect game design students.

Peer Feedback in the Design Classroom

Giving and receiving feedback is an essential skill for design students (Beyer & Holtzblatt, 1997;
Fullerton et al., 2008). Peer feedback provides an opportunity for students to get more feedback
(Topping, 1998) and faster feedback (Kulkarni et al., 2015) than if the instructor was the only feedback
provider. This is particularly important in game design classrooms, when students need feedback
to rapidly iterate game prototypes. Peer feedback is also an essential aspect of playtesting, or using
feedback from play to guide game design (Choi et al., 2016; Fullerton et al., 2008). Peer feedback
provides opportunities for students to learn to incorporate player feedback into the next iteration of
a game.

Benefits of Peer Feedback for Stakeholders

The peer feedback process has three stakeholders: feedback providers, feedback receivers, and
instructors. Each stakeholder benefits from peer feedback in different ways. Feedback providers learn
to recognize what “good” work looks like and to correctly interpret standards or criteria (Nicol &
Macfarlane-Dick, 2006). Providers also learn to focus their feedback on a student’s work, rather
than on the student’s personal characteristics (Gibbs & Simpson, 2004). By reflecting on feedback
given by others, feedback receivers improve their self-regulated learning skills (Butler & Winne, 1995)
and self-assessment abilities (Liu & Carless, 2006). Instructors benefit because peer feedback lowers
their burden to generate comments for the entire class in a timely manner (Topping, 1998). Prior
work shows that peer feedback can be equally as effective as expert feedback (Cho & Schunn, 2007;
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Topping, 1998), and peer feedback allows students to get a high quantity of feedback and a more
diverse set of feedback, which enhances their learning experience (Beyer & Holtzblatt, 1997).

Challenges of Peer Feedback

Whether peer feedback is conducted as a verbal, written, or digital process, researchers have identified
three key challenges to learning from peer feedback.

First, students often struggle to engage in the peer feedback process. During verbal critique, only a
few students have the opportunity to speak, and the conversation may become dominated by one or
two voices. Written or digital critique can be time consuming for students (Ertmer et al., 2007), which
may cause them to begrudge the peer feedback process (Kulkarni et al., 2015).

Second, students may not learn to improve the quality of feedback they give. While prior work shows
that peer feedback varies in quality (McMahon, 2010), it has not shown that students improve over
time. In addition, all three feedback methods limit the number of perspectives feedback providers are
exposed to (Beyer & Holtzblatt, 1997; McMahon, 2010), so struggling students are not shown what
better feedback looks like.

Third, students may not know how to reflect on the feedback they receive. Peer feedback is only
helpful if reflected on (Gibbs & Simpson, 2004), but typically students are not supported during
reflection. Prior work in digital feedback systems has struggled to help students reflect on feedback
and integrate feedback into future work (Kulkarni et al., 2015).

The EOTA method seeks to address the challenges of engaging students in the peer feedback process,
helping students improve the quality of feedback they provide, and helping students reflect on
feedback they receive.

The EOTA Method

The EOTA method is a set of pedagogical activities designed to enhance the peer feedback process. It
is meant to be implemented in support of feedback provision during live in-class playtests of student
games. However, EOTA is an end-to-end process. It begins before peer feedback is provided, with
training activities to help students engage in effective peer feedback. It continues during the provision
of live peer feedback during in-class playtesting. Finally, after designers receive their feedback, it
includes methods to help students reflect on feedback they received and integrate it into their designs.

EOTA is a non-digital method; no technology is required to participate. EOTA can be applied to
digital and non-digital games. For the purposes of this paper, we assume that in-class playtests involve
paper prototypes, either of digital or non-digital games. However, the method can be used for digital
games as long as students can see both the playtester(s) and the screen.

Finally, we clarify how we will use a few key terms. These terms are important because in peer
feedback, students serve both as feedback receivers and as feedback providers. We therefore distinguish
students by these roles. Designers are students in their role as feedback receivers; their game is
playtested by peers, and they must interpret the feedback they receive as they iterate their game.
Players are the students who played the game. Peers are students who observed the playtest. Both
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players and peers take the role of feedback provider. Students refers to all students in the class,
regardless of role. Finally, instructors can include faculty, teaching assistants, or other course staff.

Before Feedback: Norm-Setting Through Low-Stakes Design Activities

The EOTA method begins with training students to value and engage with the feedback process. It
uses short-form, low-stakes design activities that require students to create imperfect work, and treats
them as both opportunities to practice gaining critical distance from a game and opportunities to
practice giving and receiving feedback. For example, in Five Spoons, teams of students must create a
game given insufficient time and challenging materials (five spoons, plus one item from each person’s
pockets or bag). Designers must then iterate their game multiple times, each time with additional
constraints and less time for the design process. The final round of iteration is a frantic one-minute
scramble to make decisions and change the rules.

After each round of design and/or iteration, one or more teams of designers are selected to share
their game with the class. All teams must share their game at least once. The instructor then models
providing one piece of helpful feedback per game, and explains what about that piece of feedback
made it helpful. Optionally, instructors may also model unhelpful feedback.

At the end of the entire activity, the instructor explains how this process will play out in the rest of the
class. As designers, students will share work in progress and will be expected to hear critical feedback.
As peers, students will be asked to provide high-quality feedback. Finally, the instructor led the class
in applause and welcome all students to the game design community.

The Five Spoons exercise makes it impossible for students to succeed in any conventional way.
Students must show imperfect work to the class. Students also know that all other students were
also faced with an impossible task and are showing imperfect work. This can help detach student
egos from their projects and prepare them to hear feedback (Boud & Molloy, 2013). By closing with
a celebration, students receive positive reinforcement for sharing work-in-progress, for being non-
defensive about their game, and for participating in a feedback process (Virlander, 2008). These
factors can support student engagement with peer feedback.

Additionally, students-as-peers have the opportunity to hear the instructor model high-quality
feedback and reflect on what makes it successful. In addition to learning about high-quality feedback
in the context of a real project, Five Spoons lowers the stakes for providing critical feedback, and can
help peers be more willing to provide critical feedback in the future. These factors can improve the
quality of peer feedback (Nicol & Macfarlane-Dick 2006).

Instructors may create their own low-stakes design activities as part of the EOTA process, using the
following principles:

1. Activities should be ungraded. Creating external stakes for students will make them more, not
less, attached to having a “good” outcome (Craven, Marsh, & Debus, 1991).

2. Activities should be short. The more time students invest, the higher the expectations.
Students should not continue working on their designs beyond a single class period.

3. It should be impossible to succeed at the design activity in any conventional sense, which
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lowers the stakes for the design activity (Pekrun, Goetz, Frenzel, Barchfeld, & Perry, 2011).

4. Instructors should model helpful feedback, and reflect aloud on why it is helpful. Instructors
can also share examples of unhelpful feedback with reflection, if time permits (Nicol &
Macfarlane-Dick 2006).

5. Instructors should end the activity by celebrating and applauding the imperfect work, and
welcoming students into the community of game designers.

During Feedback: Experiences, Observations, Theories, Advice

As noted earlier, the EOTA method is meant to be used with in-class playtests of student games. This
portion of the method describes what happens at the in-class playtest sessions.

Ideally, one team of designers playtests at a time. The instructor should arrange the room so that all
peers can see the game-in-progress. However, for larger classes or if time is short, teams can playtest
in parallel. The instructor can select an initial set of teams to playtest their games, and assign each
team a group of players and peers such that every game has 1) sufficient players and 2) at least three
peer observers. Students maintain one role through the full EOTA process, then rotate roles when
they move on to the next game.

Before the first playtest of the class session, the instructor should remind the class about the purpose
of the feedback session. Designers are there to learn, not to advise on strategy or to get players to play
‘correctly. Designers will be evaluated on how much they learn, not on how well their game meets
their expectations. Players and peers should be specific, concrete, and kind when providing feedback.
They will be evaluated on how effectively they help the design team accomplish their goals.

The first portion of the playtest often involves players learning the rules. Ideally, designers will have
provided the rules to playtesters in advance. However, if players need to learn the rules during the
playtest session, designers should teach rules within the context of play. For example, the designers
might give players the rules just-in-time during a sample game round, instead of reading all the rules
aloud and expecting players to remember what to do.

During play, the designers are permitted to answer player questions about the rules, or correct a
misplay. However, if the designers begin discussing strategy or helping players play “correctly,” the
instructor should intervene. For example, “The rules say you must discard two cards” is allowable, but
“if you discard two cards then you can gain more territory” is not. The instructor should judge when
the playtest is complete.

When the playtest is complete, the feedback process begins. Designers should take notes on
everything they hear, but should not record the conversation without the class’s permission. From
this point onwards, designers may not speak, except to say “Thank you,” unless explicitly told to say
something by the instructor. If designers are asked a question, they should note down the question,
not answer it in that moment. Designers should not get involved in the feedback or treat it as a
conversation. Listening without responding can be difficult for student designers, and instructors
should be prepared to enforce this rule repeatedly. Peers and players should address their comments
to the group rather than directly to the designers, which will help designers decenter themselves and
stay detached from their design.
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The EOTA feedback process includes four stages: players describing their experiences, players and
peers describing things they observed, players and peers developing theories, and players and peers
delivering advice. Within each stage, instructors should use a strategy for calling on students that
maximizes the diversity of student perspectives. A “numbering” approach can be particularly effective.
In numbering, the instructor asks students to raise their hands and counts them off; the instructor
does not move on to actually taking comments until the desired number of hands have been raised.
Students will get a chance to speak when the instructor calls their number. If more students raise
their hands during the discussion, the instructor can flash a number at them with their fingers or
quietly assign them a number without interrupting the group. The instructor should not let students
interrupt each other or jump the line, as those behaviors will reduce the diversity of comments. With
these things in mind, the instructor leads the following four feedback phases, as described in Figure 1:

Experiences. Only players may speak. They may describe their strategy, their behavior, or their
internal experiences during the game. They can explain why they made the choices that they did, but
should not theorize about other players or offer advice about the game.

Observations. Peers and players may speak. They should describe things they noticed, focusing on
observable behavior or on specific moments of gameplay. They should not theorize about why they
observed what they did, only provide data.

Theories. Peers and players may speak. Using experiences and observations, participants may now
theorize about why they saw what they saw. During this phase, the instructor can encourage students
to make reference to game rules and to class readings as appropriate. The instructor should reflect
back and/or rephrase student theories as needed, but should not allow other students to start a
discussion of those theories.

Advice. Peers and players may speak. Based on the theories derived by the group, participants may
now make suggestions for how the designers should iterate their game. The instructor should
encourage students to phrase their comments in the form of, “In order to X, you could Y.” By linking
proposed changes to imagined outcomes, peers will make it easier for designers to determine whether
they want to follow up on a given design proposal. During this phase, the instructor should steer
participants away from building on or iterating each other’s proposals. Having people raise their
hands at the beginning, before they hear one another’s comments, will help with this.
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Phase Players Peers Designers

Collect | E - Experiences | Describe personal strategy or | Silently listen. | Silently take notes.

Data explain choices they made May say “thank you”
while playing. (but nothing more) in
response to feedback.

O - Observations | Describe observable behaviors they noticed
during specific moments of gameplay.

Share | T - Theories Using experiences and observations, theorize
Ideas about why they saw what they saw.
A - Advice Based on the theories derived by the group,

make suggestions for how the designers could
iterate their game.

Figure 1. Explanation of the EOTA method. The EOTA method structures peer feedback after in-class playtests by providing scaffolds for
what type of feedback to give at each stage.

If students try to contribute something that belongs in a later phase (e.g. advice during the observation
phase), the instructor should cut them off and ask them to hold it for later. If students contribute
something that belongs in an earlier phase (e.g. an observation during the theory phase), the instructor
should note that they have done so but accept the contribution. For example, the instructor might
comment, “Thanks, that is a great observation that will help us continue to build theory.”

All students who raised their hand at the beginning of a given phase should have the opportunity
to share their insights so that designers can get as many different perspectives as possible (Beyer &
Holtzblatt 1997). Instructors should use their judgment about when to move to the next phase and
warn students when only a few more comments will be taken.

At the end of the process, the instructor may synthesize key themes from the student feedback and
summarize to designers. They should always thank the designers for sharing their game and lead the
rest of the class in applause.

Using this method during in-class feedback sessions helps engage students in the feedback process. By
collecting multiple experiences, observations, and theories before moving on to advice, this method
captures a breath of perspectives and prevents peers who are verbally fluent from dominating the
entire feedback process (Beyer & Holtzblatt 1997). It also reduces students echoing and/or arguing
with one another by making them pre-commit to comments before they hear what others have said,
and by having the instructor explicitly interrupt such behavior. By conducting the feedback sessions
during class, it both expresses to students that feedback is valuable and encourages them to participate
without an additional burden of finding time outside of class (Kulkarni et al. 2015).

The EOTA method demands that peers engage with evidence (experiences and observations) before
ideas (theories and advice). By the time they are allowed to theorize or advise, peers have many
concrete observations to draw on to justify their feedback. Additionally, framing feedback as “theories
about observed phenomena” can help peers be critical, as the focus of the feedback moves from the
designer and the game to the experiential and observational data collected by the group. This process
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therefore supports feedback that is both critical and justified, which are key elements of high-quality
feedback (Gibbs & Simpson 2004).

Similarly, this process provides designers with both evidence and ideas. In feedback methods where
peers primarily provide suggestions, suggestions may not align with the designers’ goals, or the
designers may not have enough information about the ideas underlying those suggestions to use them
effectively. The EOTA method takes a different approach. Because peers build a body of evidence
before offering ideas, designers gain insight into what provoked particular suggestions. Designers can
also use the underlying observations or experience reports even if the suggestions are unhelpful. This
supports designers in reflecting on feedback, and incorporating the feedback into their design (Gibbs
& Simpson 2004).

After Feedback: The Process Document

The value of formative feedback on game design projects is in how the feedback is used during the
iterative design process. At the end of each game design project, student design teams are required to
submit a process document along with their game. This document provides insight into how students
used feedback and iterated their game.

In contrast to a postmortem, which summarizes lessons learned, a process document is expected to
show artifacts from the design process and to expose the team’s reasoning about how those artifacts
were created, evaluated, and iterated. Reading a process document helps the instructor understand
how a design team reached their final design, and should expose the team’s thinking as much as
possible. A sample assignment for a process document might be:

Explain how you made what you made. Show your iterative design process and how you changed your
design over time. What unsuccessful designs did you explore? What made you decide not to pursue
them? Document your playtest process, particularly showing what you expected to learn and how you
designed your playtests. What technical challenges did you face, and how did you overcome them?
Include sketches, photographs, or other visuals as necessary to show your process, e.g. iterations of
your project over time.

While there is no specific requirement to use information from the in-class playtests, teams must
write about how playtesting and feedback informed their design.

It is important that process documentation is graded. A grading rubric for process documents should
involve evidence of the team’s critical thinking, the inclusion of materials from multiple phases of the
game’s design, and any work that may not be evident in the final product (e.g. because the materials
were cut for scope reasons or did not survive playtesting).

Process documents require designers to select which feedback they will report on, as the design team
typically has a limited amount of time to produce the process document and a limited amount of space
in the document itself. This selection process forces designers to evaluate the quality of feedback they
receive; in turn, the insights from this evaluative process can help them improve the quality of their
own feedback in the future (Nicol & Macfarlane-Dick 2006). Teams must also reflect on the feedback
received as part of the selection process, as they determine how to incorporate it into the story of their
design process (Gibbs & Simpson 2004).
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Initial Observations from Classroom Deployments Context for Previous Classroom Deployments

As described in Figure 2, we believe that the EOTA method supports these aspects of the peer
feedback process based on observations from a decade’s worth of game design classes involving
hundreds of students. During this time, the method has been iteratively developed and adjusted to
address problems observed in the classroom, such as a few opinionated students dominating the
discussion and reducing the diversity of the feedback. Additionally, we have experimented with using
pieces of the method separately, which has allowed us to see the way these activities amplify one
another when used together.

Engagement Quality Reflection
Before feedback: Reduce fear of Demonstrate high- and
All participants get norm- | failure low-quality feedback
setting
During feedback: Diversify Increase provision of Provide many levels of
All participants use participation & justified and critical data for teams to use
EOTA perspectives feedback
After feedback: Select feedback to Requires reflection on
Receivers create process respond to feedback use
document

Figure 2: Value of the EOTA method. The EOTA method addresses three common challenges of peer feedback: engagement, feedback quality,
and reflection.

As part of our iterative development process, we observed student behavior during feedback sessions.
This included both qualitative data (e.g. the nature of student comments) and quantitative data (e.g.
the number of students who contributed to class discussion). We discussed this pedagogy with course
staff, and requested feedback on the EOTA method from students. Finally, we evaluated student
process documents, which included student reflections on what feedback they found useful and how
they iterated their games as a result.

To date, classroom deployments of the EOTA method have included both digital and non-digital game
design classes; class sizes ranged from 18 to more than 40 students and have included both graduate
and undergraduate students. With one exception, which had only 20% female students, classes have
been gender and racially diverse. All classes were taught at the university level, in four different
departments across two universities. One university maintains an active games program, while at the
other university, the classes being taught were the only game courses available.

Observed Benefits of the EOTA Method

Increased Student Engagement. Across this range of contexts, our observations to date suggest that the
EOTA method engages a larger and more diverse group of students than more typical discussion-
based feedback, including some students who otherwise do not participate in class discussion. This
includes both a larger number of distinct observations about the game, and a larger number of
competing theories or design directions.
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Improved Feedback Quality. The quality of the feedback is also improved compared to open-ended
feedback. When using EOTA, feedback providers refer to specific observations and experiences when
building theories or providing advice. Feedback providers make fewer assumptions about the team'’s
goals. They focus on explaining what they observed, rather than telling the team what they ought
to have been trying to design for. In team process documents, teams almost always report iterating
their game using the low-level feedback (experiences and observations) gathered during in-class
playtesting, whether or not the class’s synthetic work on theorizing and advising was helpful.

Higher Receptiveness to Criticism and Risk. We have also observed that EOTA can help students be more
willing to engage with critical feedback. There are several possible failure states when students receive
critical feedback. First, students may choose “safe” projects that they think will not be critiqued
harshly by their peers. Second, students may be resistant to hearing and integrating feedback from
players, peers, and/or experts. Finally, students may treat feedback as a to-do list, rather than critically
selecting a response based on their own design goals. While these manifestations are quite different,
they stem from the same issues: fear, defensiveness, and a lack of confidence in the student’s identity
as a designer. Low-stakes design activities, framing critical feedback as explanations of evidence,
and rewarding students for critical thinking during the design process can help address these issues.
During the iterative development of EOTA, we have observed that students become more willing to
take risks, not only with their ideas but also with their personal choices. For example, students are
more willing to take on new roles within their project group, such as volunteering to be a team’s
developer when they have limited prior experience. Students are also more willing to pivot their
projects based on peer and/or expert feedback, to playtest work-in-progress, and to submit their
projects to game design competitions and festivals. Overall, fewer students choose “safe” or boring
ideas, and more students are willing to try experimental and exciting work, knowing that they can
still be a successful game designer (and student!) if it fails.

Conclusion & Future Work

In this paper, we have presented the EOTA method, which works to address three major challenges of
peer feedback: how to engage students with the process, how to improve the quality of peer feedback,
and how to support designers in reflecting on the feedback they receive. Before feedback, low-stakes
design activities can help students feel comfortable with the feedback process, and understand the
difference between high- and low-quality feedback. During live peer feedback at in-class playtests,
students use the EOTA method to structure feedback provision, which helps diversify participation,
increase the amount of critical and justified feedback, and provides many levels of data for the team to
use. Finally, design teams must create graded process documentation, which requires them to select
high-quality feedback to engage with and to reflect on how to use it in the story of their game.

While we present this method in the context of live playtests during game design classes, it can
be adapted to other types of project-based classes, with minor adaptation. For example, the EOTA
method assumes that projects are interactive, and that players will have some insights not shared
by observers. For projects where all peers have the same experience, such as watching a video, the
“experience” and “observe” stages can be collapsed into one. Additionally, elements of this method can
be used separately to target individual aspects of the peer feedback process. For example, Five Spoons
has been used in a rapid prototyping class, as well as in an educational technology design class where
students designed a learning activity instead of a game.
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As future work, we look forward to a more formal validation of the impact of the EOTA method.
We have a dataset that includes records of student feedback, process documents from game design
projects, and the final versions of each game. We will also interview other game design educators who
have used these methods in their classroom.

We also plan to extend our work to the game industry. In particular, we will explore the contextual
differences between classrooms and workplaces, such as increased power distance between peers, and
investigate how those differences affect EOTA. In the meantime, we hope that these activities are
useful for improving feedback and supporting iterative design.
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BEADED ADVENTURES: USING TANGIBLE GAME ARTIFACTS TO ASSIST STEM
LEARNING

Using Tangible Game Artifacts to Assist STEM Learning
EMILY K. JOHNSON AND ANNE SULLIVAN

Abstract

This paper describes the design principles guiding the creation of a versatile STEM education digital
game, BeadED Adventures. Introducing the tangible aspect of tabletop games into a video game, BeadED
Adventures is an interactive narrative where players solve STEM-based puzzles and make choices
affecting the narrative plot by creating a tangible learning artifact: a string of beads that can be worn
as a bracelet or used as a keychain, bookmark, etc.

The game’s treatment of STEM subjects is intended to appeal to underrepresented youth who may
be uninterested in these fields due to the way they are traditionally presented and represented.
Following constructivist philosophies of learning and emphasizing player autonomy, the design of
BeadED Adventures followed four main goals: to be engaging, to generate tangible learning artifacts, to
encourage creativity, and to foster autonomy. A variety of future studies are planned to investigate the
impact of this tangible learning artifact.

Background

Board games customarily require the player to physically interact with tangible elements in order to
play the game. The Chess player moves the pieces by hand, the card game requires physical shuffling
and dealing of the deck, and even tic-tac-toe requires a tangible writing implement. The digital
versions of these respective games prevent the player from handling the game objects, placing them
all on the digital screen as if under glass, removing the tactile element from the game experience
altogether. In response, video games with non-standard and tangible interfaces are becoming more
popular, especially among game design researchers (Carlsson, Choi, Pearce, & Smith, 2017; Lohmeyer,
2016; Sullivan & Smith, 2016) and specialized conference showcases such as alt.ctr.GDC
(alt.ctrl. GDC, 2018). By creating games with these types of interfaces, these designers are re-
introducing touch and materiality back into video games.

As technology becomes more integrated with learning spaces, previously tactile education-oriented
projects are also experiencing digitization and placement under glass. As more students gain access
to mobile devices, traditionally hands-on learning activities from manipulatives to chemistry
experiments are being recreated in digital spaces as simulations and games (e.g., Reimer & Moyer,
2005; Brinson, 2015; Squire et al., 2004). The loss of the tactile elements previously embedded within
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these educational activities, and the increasing popularity of digital games with tangible interfaces
inspired the authors to design BeadED Adventures, an educational game with a child-friendly physical
interface. We designed this game with the intent to leverage the affordances of digital games and
tangible objects in an exploration game where players create tangible learning artifacts as they
interact with STEM concepts.

BeadED Adventures

Inspired by the tangible artifact-creating game, Loominary (Sullivan, et. al 2018), BeadED Adventures
operates using a Makey-Makey and a PC to display a choose-your-own-adventure story created in
Twine. The game is set in an abandoned castle, which the player explores freely, learning and engaging
with computational thinking content. We use pseudo-code rather than a specific coding language, so
that the students are not required to learn syntax for a particular language. Throughout the castle,
players interact with a variety of items and beings as they progress through the game. Each choice
available to the player is presented as a series of options worded as second-person statements, like the
popular Choose Your Own Adventure novels (Hendrix, 2011).

Beside the door in the dim light from the skylight down the hall, you discover a long, narrow ledge next to the door. Above

it, on the wall is faded writing. The writing contains some words you can recognize, but in a strange order:

[IF marbles are aligned THEN
door Issunliocked

ELSE

doordis S ltocleed

ENDIF]
You try the handle. Locked.

You take a step forward to inspect this cryptic message, and you feel something bump your foot. Looking down, you

discover seven marbles made of translucent blue glass scattered around on the floor.

You pick up the marbles and put them in your pocket—they could come in handy later. Then you retrace your steps back

toward the skylight.

You look more closely at the ledge.

Image 1. An example puzzle teaching conditionals in BeadED Adventures.

The player makes a selection by lifting the dispenser containing the bead color corresponding to the
story choice, removing a bead, and adding it to their bracelet (Figure 2). The sensor connected to the
dispenser then records the player’s selection as a button push when the dispenser is replaced, and
advances to the next scene accordingly. At the end of the game, players will be able to take the tangible
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learning artifact they created as a record of their educational journey through the game. The string of
beads can then be worn as a bracelet or used as a bookmark, keychain, etc.

Image 2: Player selecting bronze beads to indicate her choice.

Like game artifacts developed to augment the player’s retelling of gameplay for entertainment
purposes (Sullivan & Smith, 2016), the bracelet a player creates in BeadED Adventures can later be
referred to when recalling information learned in the game, compared with peer-created artifacts,
and more. Additionally, we predict that the creation of the learning artifact will be a motivating factor
for players—even those initially uninterested in STEM subjects—to approach and complete the game.
The game is not intended to thoroughly teach the player how to code in any specific language, but
rather to pique their interest and spur them to further their knowledge on their own.

Through exploration and narrative, the player interacts with educational content. The system is
created in such a way that different games can address various STEM topics, and our first prototype
focuses on computational thinking. The player chooses which areas in the castle to explore, and at
various locations throughout the castle, there are puzzles they must leverage their newly constructed
knowledge to solve. The castle in this early prototype has three areas, with player interactions within
each area focusing on distinct aspects of computational thinking: variables, conditionals, and loops.
Within each area, knowledge is gained through exploration, and a puzzle must be solved in order to
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move on to a different area. The final puzzle, which allows the player to leave the castle and ends the
game, requires cumulative knowledge of all three areas.

Design and Educational Goals

Prior to the design of BeadED Adventures, we established a set of core principles to guide the game’s
design. We wanted to ensure that the game would:

1. Be engaging to the player

2. Generate a tangible, player-created, personalized learning artifact
3. Encourage creativity
4

. Foster player autonomy

Before a game can teach, it must motivate learners to play—therefore, it must be engaging. We predict
that the novelty of the tangible artifact will entice learners to begin the game, but we must ensure
that the entire game is engaging and enjoyable so that players are motivated to continue playing and
learning after the novelty factor wears off (Henderson & Yeow, 2012).

Next, the decision to have the player create the tactile learning artifact was both of necessity and
purposeful. On one hand, we were not interested in engineering an automated beading system. On
the other, we wanted the player to be involved in the physical creation of the artifact, predicting that
this will increase learning retention, given that physical and even imagined manipulation of objects
in relation to a text have been shown to increase reading comprehension (Glenberg et al., 2004). If
players were simply handed an artifact at the conclusion of their gameplay session, we expect it would
hold less meaning than the one they created during gameplay, and we hypothesize it would not be as
useful as a knowledge recollection aid.

Additionally, we wanted the game to explore the coupling of creativity and learning. Creativity
is a fundamental aspect of the nature of science (Peters & Kitsantas, 2010; Abd-El-Khalick, Bell,
& Lederman, 1998). Research suggests that creative thinking practice can improve computational
thinking skills (Miller et al., 2013), and that even students in middle school can create their own
knowledge when the environment “sparks and then rewards creative ideas” (Sternberg & Lubart,
1991, p. 613).

Finally, autonomy is closely linked with intrinsic motivation in learners (Ryan & Deci, 2000). Player
agency also plays a vital role in game enjoyment (Ryan, Rigby, & Przbylski, 2006). When players
feel empowered to make their own choices in a game, they are more likely to enjoy the game and
therefore keep playing. Providing learners with choices rather than a scripted instructional path is
an established educational technique that empowers students and increases their motivation (Patall,
Cooper, & Wynn, 2010; McCombs & Whisler, 1997; Passe, 1996).

For the informal settings where we envision this iteration of the game being played, we felt it
was appropriate to remove direct instruction from the game and allow the learner to explore and
acquire knowledge autonomously in an exploratory learning environment (ELE) (Guitierrez-Santos,
Mavrikis, Geraniou, & Poulovassilis, 2015). Thus, unlike the scripted ‘story bracelet’ (Thanksgiving
Story Bracelet, n.d.) or ‘story retell’ bracelet and bookmark (Story Retell and Sequencing, n.d.) activities
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sometimes seen in elementary classrooms, we designed BeadED Adventures to be less rigidly
structured, which necessitated a setting that would naturally induce exploration.

These four principles work together to align with a constructivist philosophy of learning, which
follows Piaget’s (1970) theory of cognitive development. Constructivism (Bruning et al., 2004; Geary,
1995) and discovery learning theories assert that learners retain knowledge better if they construct
it themselves (Bruner, 1961; Schunk, 2006). In this game, players will be physically constructing a
tangible artifact while they mentally construct new STEM knowledge.

Additionally, because the game focuses on STEM content, a set of fields that can be perceived as
intimidating or inaccessible to youth, especially underrepresented populations, we decided on a
fantasy setting that we anticipated would be somewhat broadly enticing: an abandoned castle. Each
possible interaction within the castle allows the player to experience some aspect of computational
thinking, such as variables and conditionals. Some interactions in the game are more passive,
presenting knowledge within the narrative structure and asking players to make choices focused on
the plot of the story, while others are more interactive, requiring players to solve puzzles. The goal of
these varied interactions is to provide players with a positive, informal introduction to computational
thinking with the intent to increase their interest in the field.

By creating a game environment that does not appear to be stereotypically STEM or masculine,
like a laboratory or industrial space might—the setting is intended to foster an environment where
underrepresented populations can feel a sense of belonging (Dasgupta & Stout, 2014). We predict
that having an approachable, widely-appealing game environment will also increase positive student
experiences with STEM subjects. This is important because research suggests that learning
experience prior to entering college can heavily influence the likelihood that a student will pursue a
major in that field (Wang, 2013).

Conclusion

BeadED Adventures is a STEM learning game that allows for player agency, allowing players to
construct their own learning artifact that reflects their unique path through the game environment
and the knowledge they gained in their journey. The design of this educational game reintroduces
the tangible element into the digital video game experience. Intended for informal learning
environments, this game will expose new or hesitant audiences to STEM subjects in an approachable,
appealing way.

The game design followed four goals: to be engaging, to generate tangible learning artifacts, to
encourage creativity, and to foster autonomy. BeadED Adventures follows constructivist philosophies
of learning and emphasizes player autonomy as they create learning artifacts that can aid in learning
comprehension and recall of STEM concepts. Future studies are planned to assess the game’s efficacy
in teaching STEM concepts, player perceptions of the gameplay and the STEM content, and any
player attitudes toward STEM subjects that may be influenced by the game.
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THESE GAMES ARE MADE FOR WALKIN’: WALKING SIMS STEP UP & FILL IN

Walking Sims Step Up & Fill In
LIZ OWENS BOLTZ AND BRIAN J. ARNOLD

Abstract

Slower-paced narrative, puzzle, and mystery-based games have long held a place in the videogame
medium; but in recent years, a subset of these games (sometimes called walking simulators) has received
increased attention. However, little of this discussion has addressed the potential these games may
hold for learning. In this paper, we analyze a sample of walking sims, drawing from popular and
research literature, as well as the public work of teachers using games in the classroom, to examine
the common elements of walking sims and explore the unique affordances that this type of game may
offer for learning.

Although many traditional videogames contain some semblance of a narrative arc, the gameplay—and
not the story-is usually the main focus of the player attention. The dominance of popular mainstream
(action, adventure, role-playing, and strategy) videogames has been profitable for large game
developers, but has left gaps in the gaming landscape. As some players have noted, mainstream games
tend to focus on “telling a few stories for the same people,” (Ramanan, 2016) despite the fact that-like
film, books, and other media—games have the potential to offer many different types of experiences
that reflect the diverse backgrounds and address the various preferences of the people who play
them. Such concerns about untapped potential extend to considerations of the ways that learning
can happen in and around games; whether informally, through games designed for education, or
through entertainment games integrated into the curriculum. These concerns are particularly salient
when acknowledging that the goal of education is to prepare creative, innovative learners who can
solve complex problems and think critically, and that learning happens best through active, situated,
personally meaningful interactions (Greeno, Collins, & Resnick, 1996; Squire, 2006). Many now argue
that increased attention should be focused on the situated nature of games, and that the field should
embrace a more diverse view of learners, games, and learning contexts (Clark, Tanner-Smith, &
Killingswort, 2016; Young et al., 2012).

Exploratory, narrative-driven videogames have served as a longstanding alternative to competitive,
action-oriented titles. Many of these games tend to follow what has been called a “string of pearls”
approach to interactive storytelling that creates “a finely crafted story, punctuated with periods of
interactivity and challenge,” (Schell, 2008, p. 265). With roots tracing back to the 1980s, the fact that
many new games adopt this style has been gaining more attention over the past several years. Games
that deviated from the string-of-pearls approach were pejoratively dubbed “walking simulators” (WS)
on internet forums in the early 2000s—a term intended as an insult based on their lack of traditional
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gaming conventions, but one that has since been embraced by its own community of players who
value this departure from traditional structures. Often described as a sub-genre genre or pseudo-
genre (Clark, 2017), walking sims deviate from well-worn tropes and push the boundaries of what is
considered a (video) game.

What is a Walking Sim?

In his book on game design, veteran developer Jesse Schell (2008) takes issue with the claim that the
lack of standardized definitions for games and their features is a crisis in the field while pointedly
highlighting that this view tends to be held by those farthest removed from game development, people
like academics. A lack of clean definition provides an unpleasant obstacle for academics keen to
establish typologies, and so the debate rages on. There is no current consensus on the categorization
of game features, nor the definition of a walking sim, or even a bounded definition of the word game.
But Schell offers a hopeful take: At worst, he argues, this lack of clarity is merely an inconvenience; at
best, it encourages us to continually clarify, analyze, and reconsider our ideas about games and how
they work (Schell, 2008).

Therefore it is worth exploring the common traits of walking sims, how they converge and diverge
from more traditional games, and the specific affordances they may offer for learning. WSs have
already been acknowledged by critics and players alike for the opportunities they provide for artistic,
narrative, ludic, and structural innovation. WSs are gaining popularity, appearing as a refreshing
departure from traditional action-oriented and victory-seeking gaming conventions. As a direct
consequence of that departure, walking sims have to reach into a new bag of tricks in order to engage
players with games that are “often produced on a dime by indie studios [and] have to motivate a player
using a non-standard set of tools,” (Clark, 2017). In other words, rather than immediately engaging
players with conflict and graphic action, WSs often embrace an exploratory, narrative approach
designed to not only build and engage curiosity, but also challenge norms, elicit emotional responses,
and embody the player in a novel setting or persona.

Despite some fuzziness about exactly what constitutes a “walking sim”, it is possible to make some

generalizations about the traits walking sims tend to exhibit in comparison to more traditional games
(see Table 1).

MEANINGFUL PLAY PROCEEDINGS 2018 95



Table 1

Traits of walking sims vs. traditional games

T
Element Traditional Games Walking Sims
Victory conditions / conquest + -
Narrative focus sometimes +
Affective reflection rarely +
Puzzles + sometimes
Metacognition rarely +
Failure / death + -

Time lock / urgency + -
Simulate walking (Clark, 2017) + +

For the purposes of this paper, we will define walking sims (WS) as a digital game embodying
players in first person perspectives in order to explore virtual environments and discover new (or
unexpected) features of that environment (and/or themselves).

Traditional games contain victory conditions, those conditions the player must meet in order to win.
Games described as WSs tend to emphasize a singular game narrative (a strong storyline, dialogue, or
even societal commentary/parody). Risk of failure is usually minimal, in that the playable character is
rarely in immediate danger. WSs instead challenge the player in other ways—by confronting them with
uncomfortable truths, prompting them to examine their own assumptions and biases, and upending
their expectations based on traditional videogame conventions. Given their relatively slower pace
and decreased emphasis on action and urgency, these games tend to forgo traditional combative
interactions in lieu of affective reflection and metacognition.

Despite relatively smaller audiences and some vocal detractors, WSs are not confined solely to
independent gaming communities and friends of developers. In fact, many have seen wide adoption
and are available through mainstream download services such as the Playstation Store ® and Steam®.
Several WSs have even earned critical commercial acclaim. To name a few: Gone Home won Best Debut
Game and was nominated for Best Story at the 2013 British Academy Games Awards. Firewatch has
been lauded for its artistic and narrative qualities, and was awarded Best 3D Visual Experience at the
2016 Unity Awards and Best Narrative at the 2017 Game Developers Choice Awards. What Remains
of Edith Finch has been heralded for its narrative and innovative gameplay, named Best Game at the
2017 British Academy Games Awards and Best Narrative by the 2017 Game Awards.

Given WSs innovative, curiosity inducing and contemplative approach to gaming, what kinds of
affordances and constraints might they offer for different kinds of learning (and different kinds of
learners)?
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Walking Sims and Learning

The fact that learning happens in and around games is, for most, not surprising: Games tend to
be engaging experiences that spark interest in a variety of subjects and can serve as entry points
to professional identities, whether they are intentionally designed to be educational or not (Squire,
2011).

The educational potential of WSs has already been recognized (and indeed, realized) by teachers,
several of whom have written publicly about integrating several of these games into course
curriculum. For example, Paul Davarsi wrote extensively about his use of Gone Home as a literary text
in his high school English class (Davarsi, 2014). The game’s suitability for learning was reinforced by
a number of factors: from a content perspective, Davarsi notes that Gone Home offered opportunities
to explore character development, environmental storytelling, non-linear narrative, and Aristotelian
unities. More generally, incorporating a videogame into the curriculum (particularly one with
adolescent characters and themes) can create the opportunity to engage students and enhance the
relevance of lessons by fostering meaningful discussion based around a common experience. Davarsi
points out several other practical affordances of Gone Home (which apply to other games in the genre)
that are of key importance to our discussion of WSs: Gone Home is an indie game, and thus is relatively
inexpensive (to make and to buy), less lengthy in terms of playtime, and not as processor-intensive as
many popular commercial titles. These affordances make such games accessible to learners regardless
of their experience level with similar games or gaming in general. WS’s tend to be affordable and
easier to support on a budget, thus lowering the barrier to entry for educators interested in
incorporating videogames as part of an instructional strategy.

Adopting a similar strategy, educator Brian Dalton published a number of teaching guides that create
context for using WSs as a learning tool in the classroom. His lesson plans and activities draw
from his own experiences using the game Firewatch to explore literary elements such as exposition,
foreshadowing, and characterization, and to teach strategies like annotation and compare/contrast
(Dalton, 2016a). Dalton also shared guides on the use of another WS, The Vanishing of Ethan Carter, that
focus on the game’s applications for English Language Arts, evaluating digital media, and psychology
and integrate game play with a number of other instructional activities such as graphic organizers,
video creation, and class discussion, (Dalton, 2016b).

Walking the Line: Unique Affordances of Walking Sims

By deemphasizing conflict, the immersive, atmospheric game worlds of WSs create space for
reflection and exploration. This shift can put additional burden on the narrative to engage players and
hold their attention during the length of the game; this narrative focus of WSs also affords pedagogical
potential. Stories, within games and elsewhere, can provide a “metaphoric loft” (Bruner, 2002). In
other words, the specific content of a particular story (e.g., its dramatic arc, characters, and setting)
often have the power to resonate and connect with a variety of individuals and experiences. Many
WSs use story to embed the player in a complicated mystery that encourages them to examine not only
its underlying meaning, but also the implications of their actions and any emotions the experience
may elicit. Doing so can potentially challenge players to evaluate their own biases and assumptions.
Through well-designed experiential, embodied play, research suggests that the narratives in games
can actually do pedagogical work (Barab et al., 2013).
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Videogames can also support learning by giving players the opportunity to try on new, embodied
identities. As Gee (2005) notes, sometimes players become heavily invested in inhabiting a character
because that character is particularly intriguing or relatable; other times, players enjoy taking on a
relatively blank character for whom they can create a complex life story. In either case, by adopting
a new identity in the game, the player can engage in the different activities and ways of knowing
associated with that identity (p. 50). Because WSs are designed to offer different types of agency and
challenge than traditional games, they can inspire players “to think about the characters, to relate
to them on a human level rather than as agents of action,” (Stuart, 2016). In WSs, the characters
players inhabit are often in the process of dealing with or healing from past trauma, often contributing
to an emotional experience that encourages the player to empathize with their avatar or even view
themselves in a new light. For an overview of elements common among WSs, see Table 2 below.

Table 2

Walking Sim Elemeants

Theme Description

Challenzmg player expectations, Complicates player choice and agency to explore biases,
prejudices, and perspactives moral challenges, or assumptions.

Challenzmg the boundariss of Prazents an mteractive experience that does not

narrative gaming neceszarily conform to western dramatic narrative forms.
Embodiment and Agency Embodiment 1z an smpathic link betwaen the playsr and

their zvatar that allows the player to feel as if they are
inhabiting differant entities (with different capzbilities
and assoeiated controls). dgensy, a snbeat of embodmment
15 tha plavers” ability to use ths embodiad avatar to effept
the mames environment.

Environmantal storytelling In addition to text or narration, the desizgn of the zames
snvironment or zriifacts reinforce and add to the narrative
{=.g., a lost letter, .3 secret panel, the remains of 2 meal).

Problem zolving The player must think their way past 2 tangible or
conceptuzl obstacls (rather than shoot, jump or mm).

Complicating the narrator The game can give lia to the veracity of what the game
narrator raports,

Exploration The game encourageas the player to make meaning from
the game environment by granting access to new areas or

in the form of backstory revelations.

Dealing and healing (re: the past),  The game exammes past lozs or tragedy, encourages
often family related empathy, and may ehiert an emotional responsza.

Fmding meaning in mystary Unlike traditional games and narratives, the game 1= more
likaly to explore the nuances of 2 meanmzfil quastion
than give a concrate answer.

Walk This Way: The Walking Sim Experience

This analysis illustrates the aforementioned common elements of WSs, drawing from some of the
most popular titles to date that have been tagged or designated as such: Firewatch, Gone Home, The Long
Dark, The Stanley Parable and What Remains of Edith Finch. Though these games vary widely in content,
between them they share a number of common elements that tie them to the WS genre.

Firewatch

Developed by Campo Santo and published by Campo Santo and Panic in February of 2016, Firewatch
places the player into the persona of Henry, circa 1989, a conflicted young widower recently
appointed fire lookout ranger (backstory comprises a significant portion of the opening gameplay).
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Henry learns the ropes of his new gig, grows to trust the disembodied voice of fellow ranger, Delilah,
over his walkie-talkie, and realizes that not everything in the Wyoming wilderness is as peaceful as it
seems.

What it is. The story of Firewatch is one that gradually unfolds through dialogue, character
development, and atmosphere. It is also a story that complicates the idea of healing and dealing
with the past as protagonist Henry tries to take a break from the complexities of adulthood and
the deteriorating health of his wife Julia. In his attempt to ‘escape’ to an initially idyllic forested
environment, he finds opportunities for both loneliness and connection; for both beauty and danger.

There is some limited ‘help’ from the game in terms of learning how to interact with the game
environment and how to use controls, but in large part the player learns a great deal on their own and
is left to explore and/or follow a more linear, game-directed path. Time passes from day to day, and
a relationship develops with Delilah over the walkie-talkie. Alongside this developing relationship
and the gradual unravelling of Henry’s backstory, a mystery within the park begins to unfold. Clues
can be found to illuminate the narrative via environmental storytelling, exploration, and dialogue.
The narrator is present, but somewhat bifurcated; initially embedded in the form of text in the
introduction and later replaced by the conversing voices of Henry and Delilah.

One of the most notable features of Firewatch is the way it plays with the notion of urgency and time.
As is the case in most WSs, the main character can’t die in Firewatch-and in terms of completing
objectives, the pace of the game is determined by the player and unconstrained by time limits.
However, the one element of the game that does emphasize time and quick decision-making is the
walkie-talkie mechanic: Often, when Delilah asks Henry a question, the player has a limited amount
of time to choose dialogue options. The game employs unique controls for using the walkie-talkie
(holding down the Shift key, then scrolling to the desired dialogue choice, then releasing the Shift
key). The physical, embodied action of using the walkie-talkie to communicate, combined with a visible
timer, subtly calls the player’s attention to the conversation (as shown in Figure 1).
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I’'m happy to be questioned.

It’s probably a coincidence.

(4] SELECT REPLY

Figure 1: Dialogue choices in Firewatch

What it isn’t. Admittedly an indie effort, the game is not particularly robust, often suggesting areas
to explore only to disappoint with an empty corner. It is not a traditional survival adventure, nor is
it fast-paced. Although the introduction has a slight ‘choose your own adventure’ feel, the rest of the
game does not entirely follow suit. Firewatch falls outside the realm of traditional games by making it
clear that your choices as a player are limited. Choices are limited in any game, certainly-but that is
something that tends to be invisible to the player. This game is more explicit about how it is limiting
you.

Why the difference matters. Firewatch is not a game that makes its intentions clear; it can be
frustrating at times, and is transparent about the limited choices given to the player. But while “one
player may get annoyed by the lack of agency in Firewatch, another may delight in the desperation
in the illusion of choice,” (Clark 2017). The choices made in the game may all lead to the same final
outcome, but the way one plays can ultimately shape the experience of the game; as one reviewer
notes, ignoring Delilah entirely can be a heart wrenching experience that reminds us of missed
opportunities for even fleeting human connection when we need it most (Rankin, 2016). Others
suggest that the games’s apparent limitations encourage the player to confront traditional conceptions
of masculinity (Kagen, 2017). In other words, different choices may not lead to a change in the
outcome of the game-but they can have a different affective impact on the player.

These kinds of transformative experiences are possible in well-designed games that contain themes
that resonate deeply and become important to the player (Schell, 2008, p. 53). For some players,
Firewatch is that type of game—inspiring them, for example, to reflect and write about their own
loneliness (e.g., Meitzler, 2016). In this respect, Firewatch is a WS that pushes back against the standard
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pace of traditional action games, providing a space for players to relate to its characters, make
connections with their own lives, and interpret meaning (Stuart, 2014).

Gone Home

Published by The Fullbright Company in 2013, Gone Home is set in the year 1995 and embraces 90s
nostalgia—complete with mix tapes and pop culture references to Twin Peaks, riot grrls, zines, and
The X-Files. The player takes on the role of college student Katie Greenbriar exploring her family’s
sprawling, empty home in rural Oregon after returning from adventures abroad. The player explores
the house and reveals exposition through the discovery of household objects that fill in the backstory.

What it is. In the legacy of Myst (minus the puzzles), Gone Home is an exploratory narrative game in
which curiosity is prompted and rewarded as the player pieces together the events that led to this
moment in time. The game is a first person walking sim as well as a bit of a mystery on a dark-and-
stormy night. From luggage tags to discarded invoices, play involves delightfully interwoven clues
that can be confirmed from multiple sources within the game environment. Ultimately a revelation of
family issues, this game is a well told story that puts the player in the driver’s seat.

Gone Home challenges player conventions at the level of most WSs; there is no combat, fail or win
states, though the game can be completed once the primary narrative arc comes to a close. Embodied
as Katie Greenbriar, the player is able to interact with the game environment and manipulate objects
and artifacts within it to reveal them (and the clues they hold) in full detail. Gone Home’s environmental
storytelling, focus on exploration, attention to traditionally underrepresented identities, and player-
determined pace contribute to its exemplary status as a WS. There is some limited problem solving
in the form of secret doors and locating key pieces of plot-propelling props. The game relies almost
exclusively on exploration to drive the story and catalyze revelations of family history, trauma and
well-kept secrets. Since the game can be completed without resolving all of its many mysteries, players
of a completionist mindset may be enticed the player to replay the game more than once.
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Figure 2: Problem solving is wrapped in plastic nostalgia in Gone Home

What it isn’t. Gone Home is not a linear story, nor is it an interactive or social experience. There
are precious few action verbs involved (no running, shooting, stabbing or ducking); mostly looking,
listening and considering. There are no traditional victory conditions unless the unraveling of the
mystery of ‘What happened to the Greenbriar family?” can be considered as such. Although the game
firmly embodies the player into a specific character (Katie), that character’s perspective is not really
at the heart of the story. In terms of representation, though, the game falls in line with a common
criticism of WSs: The characters, family photos, and 90s pop-culture icons visually represented on
screen tend to be limited to able-bodied, middle- to upper-class white folks (see Figure 2).

Why the difference matters. Gone Home has received attention for the sensitive way in which its
narrative addresses issues of identity. However, Sam Greenbriar—the character actually grappling
with the challenges of coming out to her family—is a non-playable character (NPC) who only appears
in family photos and speaks only through letters to her sister. As such, the game renders Sam invisible
and distances the player from any direct experience of her character; thus, the mystery of the game
(like many in the genre) relies upon this “queer absence” (Mejeur, 2018). From a learning perspective,
this may afford opportunities to identify and discuss the ways that media, and society more generally,
often silences marginalized individuals.

The game also has the educational potential for teaching the player useful critical thinking and
information consumption skills. The variety and conflicting accounts of events encountered in the
game challenges the players to determine credible sources and to draw their own conclusions from
the information provided-in much the same we must learn to do to become critical consumers of
media by triangulating data points to arrive at a defensible conclusion supported by credible sources.
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The Long Dark

Developed and published by Hinterland Studio and released in 2013, The Long Dark thrusts players
into the role of bush pilot William Mackenzie, stranded in the frigid Canadian wilderness after a plane
crash caused by a geomagnetic event. Players must unravel the nature and extent of this catastrophe
while exercising extreme resource management in order to escape death’s dogged and icy embrace.

What it is. Although it is often categorized as a WS, The Long Dark feels more like a survival /
adventure game-and thus, emphasizes how inconsistently the WS designator tends to be applied. This
episodic game can be played in different modes—Wintermute (story mode), Survival (a free form open
world in which you must stay alive as long as you can), and Challenge mode (mission-driven survival).
The game includes definite elements of danger and urgency; has clearly defined, immediate goals; and
includes more traditional game play elements compared to most WSs. The Long Dark does, however,
subvert expectations in the vein of other WSs: As one reviewer has written, in survival mode the game
has “no ‘win’ state other than how long can you survive in an open sandbox that is out to kill you,”
(Clauson, 2014). With a dark narrative that pushes the player to make morally challenging choices, the
initial two episodes take approximately 10 hours to complete.

The Long Dark uses more traditional game mechanics than one might expect in a WS. For example,
unlike most WSs, it contains a command wheel that offers the player a character status screen,
inventory, and access to skills. Character death is not only a possibility, but a likelihood. That
being said, exploration and problem solving are essential survival tools—and despite the game’s stark
opening warning that the survival strategies it offers are not meant to be taken seriously, in-game
choices do lead to surprisingly realistic and complex outcomes (for example, developing dysentery
from unfiltered water teaches players that they must boil water before drinking it). The game also
provides a sense of embodiment in many of the actions the player must perform (e.g., in the opening
of the game one of the first views for the player is of their character’s hand as he struggles to raise
himself from the wreckage). As the player progresses throughout the initial episodes of The Long Dark,
they find meaning in mystery by unravelling the roots of the apocalypse in which they find themself
and exploring the ethical implications of the choices they make in the game world-whether to choose
cooperation and sacrifice, or to survive at any cost.
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Figure 3: Character status screen in The Long Dark

What it isn’t. The Long Dark may not technically qualify as a WS, at least not by the strictest definition.
The fact that one’s character can die, along with the traditional game play elements, differentiate
this game from other WSs: Whereas the unknown is the source of mystery in most WSs, here it can
actually kill you. But it’s also far from a traditional AAA videogame. Developed by a team in Canada,
the game reflects a strong national identity—aligned with cultural themes of isolation, a connection
to nature, and a battle between rugged, untouched beauty and encroaching development. Indeed, the
Canadian wilderness plays such a strong role in the game, it might even be considered a character.
Environmental clues in The Long Dark (like coming darkness and changes in the sound of the wind)
aren’t just about unfolding a narrative; paying attention to those clues is key to your character’s
survival. However, the game does challenge the boundaries of gaming by hybridizing the survival and
WS genres and by employing a number of common WS elements.

Why the difference matters. The fact that this game has been identified as a walking sim is in itself
interesting, and may help with the formation of broad (and more narrow) definitions of the genre—or
perhaps even sub-classes within the genre. As a player, you tend to approach a game differently when
there is a sense of urgency or imminent threat, and when clear, immediate goals are given to you.
Because the game affords players a bit more agency than many other WSs, The Long Dark may offer
what Barab et al. (2013) call narrative transactivity—that is, a scaffolded space in which players can
explore ideological dilemmas experientially, and examine the moral implications of their decisions.
This type of game space can also allow players to “embody and practice the skills, knowledge, and
thinking processes related to ethics...Participants can traverse and transgress boundaries of propriety,
try on new identities and investigate diverse perspectives,” (Schrier & Kinzer, 2009, p. 259).
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Additionally, The Long Dark allows players to experience a perspective not often represented in the
U.S.-dominated videogame market. Despite its (relatively) more urgent pace, playing the game is still
an introspective and quiet experience that invites players to explore dark and complex themes framed
by Canadian cultural motifs. As one author noted, it “isn’t just about being outdoors; it is about
being on the outside, a common theme in Canadian fiction,” (Campbell, 2014). This facet of the game
suggests that it, and other similar efforts, offer opportunities to expose players to unfamiliar cultural
identities and broaden their understandings of diverse global perspectives.

The Stanley Parable

An experiment in interactive fiction that calls to mind the work of Douglas Adams, the movie
Brazil (1985), and the tabletop RPG Paranoia, The Stanley Parable (originally a 2011 Half-Life mod)
was formally released as a PC game in 2013. Players pilot Stanley, office nebbish, as he repeatedly
fails to escape his cube farm prison with the inaccurate guidance of a snarky narrator. Despite the
appearance of a high choice environment, players ultimately return to the starting point in this
absurdist adventure.

What it is. The Stanley Parable is a dystopian, “work limbo” walking sim reminiscent of the narrative
stylings of Portal 2. It is an exploration game with a gregarious, yet unreliable, narrator. It includes
a series of choose-your-own-adventure style branching narratives each promising success and each,
in turn, sending you back to the beginning of the game. Form fits function as the game is about an
inescapable and illogical bureaucracy in which the player finds themselves trapped in an environment
that preaches free will but offers little-to-none. In some ways this game allows the player to measure
their tendency for blind obedience to authority against their impulse to go rogue. Neither stratagem
can be dubbed successful, but it is a tool for self-reflection.

The Stanley Parable leans heavily on environmental storytelling, often repeating visual motifs to
accentuate the bureaucratic dystopia and exploration, however, unlike most WS that reward
exploration with revelation, this game offers small comfort before punishing the player for exploring
by sending them back to the beginning of the game; a significant penalty. The game further shatters
the fourth wall by bringing the players backstage to a room where the props for their journey are
housed (See figure 4). Perhaps the most characteristic aspect of The Stanley Parable is the way it not
only challenges standard gaming conventions, but outright turns them upside down. The narrator is
demonstrably and grossly unreliable in a way that quickly becomes clear to the player; this comes as
small comfort during play as the undesirable consequences of choices are unclear before it is too late
to avoid them. This upending of player expectations is, itself, one of the innovations of WSs, and The
Stanley Parable is an exemplar of such an approach.
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Figure 4: A meta-visual moment in The Stanley Parable during which the player encounters scale models of the game environment

What it isn’t. This game is neither a linear narrative, nor a game with clear goals or victory
conditions, but instead, it is more of a thing to be experienced. As such, the main hallmarks of The
Stanley Parable include subverting player expectations (for some players, to the point of annoyance)
and challenging standard narrative and gaming conventions. This falls in line with Dan Pinchbeck’s
description of WSs: “It doesn’t matter if you understand it or it doesn’t matter if you ‘get’ it. It's not
a problem to be solved, it’s just a thing to be in for a while,” (Campbell, 2016). The game begins with
a large dose of snarkish charm, and follows a point-and-click approach. Moving the character along
chosen paths often leads back to the beginning.

Why the difference matters. The potential for games like The Stanley Parable is in their ability to
manifest the intangible idea of critically questioning authority, media and a supposedly trusted voice.
In the right context this kind of game, in which the player can be “punished for doing things that
classic games encourage,” (Clark, 2017), could be used to show younger players that just because
someone claims to be in charge and tells you what to do does not mean that they are competent
correct or have your best interests at heart. This challenging of conventional behaviors can be a
powerful tool for understanding and empathy.

What Remains of Edith Finch

In this Giant Sparrow (2017) release for PC PS4 and Xbox One, the player begins as 17-year-old Edith,
a young woman returning to her family’s ancestral Washington state home. Throughout the narrative,
the player takes on a number of different identities while exploring rooms, passageways, pathways
and secret spaces (strewn with revealing artifacts) in an attempt to understand the legacy of a family
curse spanning five generations of Finches.

What it Is. What Remains of Edith Finch is an interactive mystery narrative replete with environmental
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storytelling. The player uncovers the mystery surrounding her family by exploring the empty Finch
home, and the painful memories contained within each of its rooms. The game’s “narration” occurs
through haunting text that appears ex nihilo as the player moves through the game world, chronicling
a first-person account that spans perspectives. The game is also an embodied experience that allows
the player to enact a series of tragic mini-narratives that involve different ways of being, and different
ways of physically enacting each piece of the story. From being a young boy pumping his legs to swing
higher and higher into the air, to learning to fly as an owl, pounce as a cat, and slither as a sea monster,
the unexpected qualities of each embodied experience push the player to a sense of childlike (but

uneasy) wonder—and moves, eventually, to inexorable loss.

This game involves confronting the past and dealing with painful memories, and often doing so
through an uncomfortable juxtaposition: as a toddler, imagining his bath toys coming to life and
swimming with them deeper and deeper into the water, the player is reminded that the playful,
uninhibited outlook of a child comes with the price of dangerous, even fatal, ignorance. As one might
imagine, experiencing a series of tragic vignettes tends to provoke an emotional response in players,
with the potential to connect to their own memories and fears.

Edith Finch also deviates from standard storytelling with surprising twists in the way it presents
some of its stories. In the game’s primary first-person perspective, the player navigates through a
semi-standard virtual environment; but the game also subverts this norm by, for example, thrusting
the player into the pages of a comic book, jumping from to frame to frame as the pages turn
and the story moves forward. Such changes call the player’s attention to the way that the story
is being presented—and often reveal something about the character whose story is being explored.
Similar subversions are accomplished through clever mechanics. While inhabiting the character of
Lewis, Edith’s brother, one must sludge through his monotonous work at the canning factory while
simultaneously navigating through an imaginative inner fantasy world. It’s a juxtaposition that gives
pause; there’s a tension as one struggles to safely navigate through both spaces, especially when one
becomes much more compelling than the other.

MEANINGFUL PLAY PROCEEDINGS 2018 107



S kow what happened
'wasﬂ",’ ;’pur {auH

Figure 5: Swimming with bath toys in What Remains of Edith Finch

What it Isn’t. Since, in many ways, Edith Finch tends to subvert expectations, it’s worth noting that it
follows the same empty house “formula” as several other WSs (like Gone Home). Like many WSs, some
players argue that it isn’t truly a game, but rather an interactive fiction. Gameplay changes swiftly,
continually surprising and keeping the player on their toes. Although it certainly isn't a traditional
action game of any sort, the player is nearly always doing something—finding clues, unlocking
narration, learning to play as a new entity (both in terms of figuring out each entity’s capabilities and
goals and how to use the game controls to achieve them).

Why the difference matters. Few, if any, of the other WSs explored thus far have taken the idea of
embodiment to the level of Edith Finch. Although embodying characters using a dualshock controller
doesn’t offer the same level of immersion as virtual reality, but the controls and movements still
manage to capture the unique and unusual experiences of becoming different characters. Something
as outwardly simple as the height/perspective difference between being a young woman and a little
girl has a surprisingly dramatic impact upon the player. As one reviewer noted, the game allows
players “to experience something as an adult the way you used to experience books as a child — to
see them open up in your head. To inhabit them the way you would another world,” (Sheehan, 2017).
On the one hand, it’s an experience that only the videogaming medium seems capable of crafting
successfully. On the other hand, and as the ending credits emphasize, it’s a story; or more to the point,
it’s a story “about stories” (Diver, 2017). Edith Finch thus offers affordances in line with what several
scholars have described as the possibility spaces within games; that is, the way that more open play
can allow players/learners to imagine what might be possible (Flanagan, 2010; Squire, 2006).

Walk On: Discussion

When we conceptualize learning with games as endogenous (Reiber, 1996) or coming from within the
game itself — it becomes inextricably embedded within its context. This perspective, with roots in the
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situative and sociocultural traditions, holds that learners play an active role in constructing meaning
through inquiry, experimentation, and discovery. Knowledge is a tool set for solving authentic
problems, and learning is an experience linked with identity. In short, learning through games
involves “a set of well-designed experiences that elicit identities and encourage learners to confront
existing beliefs, perform skills in context, and reflect on their understandings,” (Squire, 2006, p. 24).

Walking sims often encourage players to learn in these same modes. By embodying players in novel
characters and/or settings, confronting biases, and challenging norms, they can encourage the player
explore the nuances of complex issues and consider differing perspectives when a problem presents
itself. Players encounter moral and ethical dilemmas that don’t have simple solutions; they are issues
to be pondered, explored and experimented with to create an experience that is context- and player-
dependent. WSs encourage players to explore more than just the game environment-and to push
through to the exploration of ideas and feelings. By grappling with the ineffable, players may engage in
their own dealing and healing, find meaning in an engaging mystery, and explore powerful stories that
offer applications for literature and creative writing (Dalton, 2016a; Dalton, 2016b; Davarsi, 2014). In
other words, WSs can leverage the kinds of emergent play that manifest when players bring their own
goals, identities, and emotions into the game.

The slower pace of WS’s is a feature that works to build and engage player curiosity, challenge norms,
elicit emotional responses and embody the player in a novel setting and resonant persona. A WS
can gradually build the players’ relationship investment with game content so that when change or
revelation finally takes place, it has a deeper impact. Players may therefore experience the meaning
of key events, ideas, and relationships more directly and deeply than they would in games that give
such content passing treatment or allow the player to rush through it. As such, WSs may afford more
opportunities to expose players to themes that might not resonate as effectively in fast-paced play;
indeed, exploration is encouraged alongside a strong message that there is meaning in the mystery
and that the journey is the destination. In a WS, a player can wander but still be as “on task”, taking
a deeper dive into the narrative intentionally constructed by game developers while simultaneously
reflecting on the emergent experience in a more personal way.

By abandoning the standard western dramatic narrative structure related to pacing and time, the WS
experience can be arranged thematically (instead of around plot and/or character arc). It can simply
be a series of environmental events that challenge the player to reflect on assumptions, stereotypes,
predispositions or world views. Since these games do not necessarily need to build to a climactic
conflict (e.g, with a hero confronting the villain atop a windswept skyscraper), they can instead delve
deeply into nuanced topics or explore an event or location with greater freedom.

Obstacles in WSs differ from the environment- or competition-centered variety and foster habits of
mind rather than manipulation of playable characters or the environment. While some traditional
games do offer dialog choices that unlock game options, these tend to be brief and isolated incidents
tied to a character skill (charisma, bartering, diplomacy etc.) rather than the player’s own perspective
and lived experiences. From a learning perspective, this aligns more closely with a holistic
consideration of the players cognitive, affective and behavioral development than a grade-based
assessment mentality.

Several of the common elements found in WSs—in particular, challenging player prejudices and
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perspectives, embodiment, and dealing and healing with the past—appear to offer affordances for
empathy. If we consider embodiment as the emphatic link between the player and and avatar, this is
in keeping with Gee’s (2003) assertion that the interface between a virtual character and one’s real-
life identity (what he calls a projective identity) allows a player to entertain new perspectives, examine
different value systems, and inspires an emotional investment. Well-designed games that recruit both
the cognitive and affective dimensions of empathy have been recognized by educators as useful not
only for empathy as an end in itself, but also as entry points for the discussion and examination of
ethics, history, politics, and social studies (Boltz, 2017; Boltz, Henriksen, & Mishra, 2015).

Perhaps to the chagrin of those who would act as the gatekeepers of the gaming world, WSs also
open games up to broader audiences. WSs can appeal to potential players who are not motivated by
competition and action (or in fact are discouraged or alienated by it). For these potential players, WSs
may serve as a space to explore and play at their own pace. Importantly, however, many players can’t
be pinned down to an oversimplified “type” of gamer, and simply look for different kinds of games at
different times. WSs therefore offer space for all players to engage in particular forms of play and add
variety to the gaming landscape.

Currently, WSs also share a range of limitations. Although they do tend to demonstrate greater
sensitivity in addressing some social issues (e.g., identity and mental health) in comparison to other
genres, most WSs are still extremely lacking in terms of the diversity of their playable characters
and the limited, indirect, and problematic way the lived experiences of marginalized individuals are
represented (Mejeur, 2018). As educators, we advocate for a continued evolution of the medium in
hopes that future games will more fully represent the diverse lived experiences of potential players.
WSs, like all videogames, must strive for more inclusivity, especially with regard to individuals from
minoritized groups who have historically been underrepresented, oversimplified, and tokenized in
popular media. In the meantime, these limitations may be used as opportunities for learners to
identify, reflect upon, and discuss these problematic issues. Educators might also design revision
activities to accompany game play that encourage students to imagine ways they might remix, rewrite,
and redesign more inclusive WSs (e.g., via paper prototyping, Twine, etc., depending on age, available
resources, and ability level).

Although their potential should not be overstated, WSs do appear to offer educative affordances
in alignment with our current understandings of how learning happens—at least, given thoughtful
design, attention to issues of representation, and integration within a carefully crafted learning
experience that encourages reflection and connects game content with relevant themes and topics.
More broadly, the walking sims of today may offer glimpses of and insights for the games of the
future. As one writer notes, “Perhaps more than any other genre, the walking sim is preparing us
for a future of synthetic worlds,” (Stuart, 2016). As gaming continues to evolve technically with the
adoption of virtual and alternate reality game mediums, WSs may continue to see increased adoption
sponsored by broader audiences, novel interface and the ability to more fully experience a problem,
issue or concept from the compelling, embodied perspective of another.
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UNPACKING MEANINGFUL PLAY IN THE CLINICAL CONTEXT: MOBILE APP
USE BETWEEN CHILDREN WITH DISABILITIES AND THEIR SPEECH LANGUAGE
PATHOLOGISTS

Mobile App Use Between Children with Disabilities and Their Speech Language Pathologists
YAO DU

Abstract

In recent years, children with disabilities who receive speech therapy services are increasingly
interacting with iPad-based mobile applications (apps) to work on communication and social skills
with their speech language pathologists (SLPs). Yet, limited research has been conducted to explore
the collaborative use of mobile technology between them. Through interviewing 23 SLPs and
analyzing their iPad use across different work settings, our study reveals that during their clinical
practice, SLPs not only use a variety of mobile apps to support academic learning and treatment but
also motivate children for therapy by engaging them in collaborative play. Additionally, app design
recommendations reported by SLPs also closely align with prior research on usability, mobility,
and playability heuristics for mobile games. Ongoing research should continue investigating SLPs’
app use and play strategies in the clinical context and translating clinical utility of mobile apps to
opportunities and guidelines for design that can support learning and meaningful play for all children
with and without disabilities.

Introduction

With the widespread use of mobile devices, recent research indicates that 38% of U.S. children under
2 have used mobile devices for media consumption (Vatavu et al., 2015), and 80% of children between
2 and 4 years old spend at least 20 minutes a day using a tablet or a smartphone (Hiniker et al.,
2016). Concerns about excessive “screen time” spent on digital media and games and its potential
detrimental effects on children’s academic performance, social engagement, and behavioral health,
have not only led to public debates but also drawn attention from researchers from both health
policymakers as well as researchers in child computer interaction and digital media (Mazurek et al,,
2012; Read et al., 2018; Ito, 2017). While American Academy of Pediatrics encourages parents to
create “personalized Family Media Use Plans” that attend to each child’s age, health, temperament,
and developmental stage (Chassiakos et al., 2016), media and game study scholars argue that this
perspective on “screen time” is an outdated concept based on a dosage model, and could be
decontextualized to reflect quality of learning over quantity of usage (Ito, 2017; Squire &
Steinkuehler, 2017).

Unpacking the multifaceted use of technology among modern youth and educating various
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stakeholders (e.g., parents, teachers, administrators, healthcare practitioners, and even policy makers)
has become a critical issue that warrants additional research. For example, how are youth making
meaningful use of technologies like digital games? In what contexts is play meaningful to youth with
disabilities? Unfortunately, despite the increased attention in medical and educational research as well
as in the field of human computer interaction (HCI), children with communication-related disabilities
has not been positioned at the center of the discussion.

Children with communication-related disabilities

It is estimated that one in 12 U.S. children between ages three and 17 may have speech, language,
swallowing, and voice related disorders (Black et al., 2015). Specifically, 5 to 12% of children between
2 to 5 years old are estimated to have speech and language delays and disorders (Prelock et al., 2008),
which are considered the “most common and least diagnosed disability of childhood” by primary care
pediatricians (Wallace et al., 2015). Communication-related impairments can present as a co-morbid
condition along with many different types of disabilities that are neurodevelopmental (e.g., autism
spectrum disorder, attention-deficit disorder, intellectual disabilities), genetic (e.g., Down syndrome),
congenital (e.g., cerebral palsy), and orofacial (e.g., cleft palate). Failure to provide therapy services to
young children in a timely way may significantly hinder them from receiving early intervention and
making effective progress, leading to challenges in acquiring functional communication and literacy
skills for school readiness (Wallace et al., 2015; Morgan et al., 2015).

Children with communication impairments constitute a marginalized group of research subjects
that are known to be challenging for research. For instance, they may have reduced cognitive and
linguistic abilities to offer consistent and accurate user feedback to participate in traditional methods
of inquiry (e.g., survey, interview, focus groups), and they may exhibit behavioral disturbances during
user testing due to issues such as sensory and lack of interests in social communication (Hourcade,
2017). Ethnographic work by Alper (2017) with parents and children with autism suggests that
researchers are limited in their knowledge about “the experiences that disabled youth, their siblings,
and their parents have with media and technology at home and as part of domestic activities” (p. 23).
For example, nonverbal children with autism who rely on using iPads as alternative augmentative
communication (AAC) systems are “drawing on a larger ecology of speech tools, including interactive
games and apps” to develop “creative expressions of voice through other media” (p. 63). To our
knowledge, no research has systematically investigated questions such as: Who provided these
“speech tools” and what tools have they implemented? How were these tools used across different
settings (e.g., home, school, clinics) and what are the benefits and challenges when using these apps?
Are these tools being used as a medium for instructional work, behavioral reinforcement, and/
or leisure play? These questions remain unaddressed and require researchers to investigate key
stakeholders who participate in the design and use of these digital tools with children with disabilities.
Additionally, prior work primarily focused on how researchers approach design and/or service
delivery with children (and their parents) in settings such as home and schools. How children with
disabilities interact with their clinical service providers, such as their SLPs, remains a gap in research.

Speech language pathologists and Their Work

Governed under American Speech-Language-Hearing Association (ASHA), pediatric speech language
pathologists (SLPs) are clinical professionals who provide speech therapy services to these children
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with communication impairments from birth to adulthood (ASHA, 2016). Speech therapy services
can be provided at home and in both educational and medical settings such as a private clinic, or
at care facilities (e.g., hospitals or daycare center). A report from ASHA (2017) indicates that more
than 50% of SLPs — approximately 71,000 clinicians — were employed in educational settings in 2016,
working with individuals from preschoolers to young adults. In the school setting, an SLP can work
with students inside the classroom (referred to as “push-in”) in an inclusive manner or outside the
classroom in a speech therapy office (referred to as “pull-out”). An SLP may conduct speech therapy
with an individual student or a group of students that can benefit from peer support and social
communication with each other. This kind of service delivery provides opportunities to design for
not only 1:1 interaction but also interaction across one clinician and multiple children with different
impairments and therapy goals.

In recent years, there has been a rapid increase in SLPs’ use of digital media (e.g., Youtube videos)
and mobile technology (e.g., iPads) for therapy (Fernandes, 2011). It is estimated that more than 60%
of SLPs in a U.S. state level survey reported using iPads in clinical practice (Edwards & Dukhovny,
2017), and during a therapy session, iPad-based therapy can occur up to 25% of the time along with a
combination of physical and digital therapy materials (Cohen et al., 2017). Despite the increased use of
digital technology at work, in literature across HCI, communication science and disorders (CSD), and
media and disability studies, few researchers have examined how SLPs use these digital tools across
different settings with their clients, and how children with disabilities interact with their clinician
using digital media and technology during speech therapy.

Therapeutic Play and Meaningful Play

Prior to the age of mobile and video games, play-based assessment and intervention using toys and
non-digital games (e.g., card games, board games) has been widely used during speech therapy (Linder,
1993; Bratton et al., 2005). Due to the nature of their disabilities, children with communication
impairments often experience difficulties during symbolic, interactive, and social play with peers and
adults very early in life and throughout their critical periods of speech and language development
(Danger & Landreth, 2005). Many children with disabilities who are chronologically older may also
demonstrate play skills at a younger developmental age. As a result, designing play in the clinical
context also involves additional therapeutic planning to improve children’s areas of deficits as a major
outcome, rather than merely facilitating ludic activities of “playing” (Deterding et al., 2011). Although
language and play are interconnected, SLPs pay more attention to the functionality of child-centered
play as an effective strategy rather than critically analyzing whether the play leads to a meaningful
interaction. To many clinicians, a higher-order goal may emphasize on “meaningful use of language”
over “meaningful play experience”. This notion of therapeutic play differs from perspectives on play
from game designers, who seek to design play to first create meaningful experiences and then help
players communicate an attitude towards their own course of actions (Salen & Zimmerman, 2004).

In the past few years, SLPs and clinical researchers have begun to explore opportunities to integrate
playful activities such as games for speech therapy. Many have published case studies on how to use
video game design principles and mobile games (e.g., casual games like Angry Birds) to improve therapy
engagement while targeting both assessment and treatment goals (Folkins et al., 2016; Sweeney, 2017;
Sweeney, 2014; Roehl, 2015). Constantinescu et al. (2017) suggest that by targeting the experience
of game flow to “make deliberate practice more enjoyable and a habit,” gamified health apps can
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be designed to facilitate patient adherence to swallowing exercises. Barbour (2015) and Tye-Murray
(2016) anticipate that the future of aural rehabilitation could be delivered via automated and
customized hearing exercise games beyond audiology clinic visits. Yet, how to apply game design
principles and game play strategies to improve clinical success for specific impairments remains
largely incomprehensible to clinicians, researchers, and designers.

Research Rationale and Questions

The motivation for this study originated from the author’s own experience using mobile apps on
the iPad for therapy as a pediatric SLP, who found limited to no research evidence and resources
to evaluate and commercialized apps. This paper describes the preliminary results from an initial
interview study of a research project, which includes interviews and surveys with three key
stakeholders: (1) SLPs who use iPad apps for therapy, (2) SLPs who have used and designed their own
apps, and (3) app designers and developers who have no background in speech therapy. The goal of
the initial interview is to explore diverse practices of mobile app design and use by SLPs and app
designers and developers. For the purpose of this paper, we only describe interviews with SLPs who
are either app users or app designers and users, since interviews with app designers and developers
are still being conducted at this time. This paper addresses the following research questions:

+ (1) What types of mobile apps do SLPs use with children during speech therapy, where do they
find these apps, and why do they use these apps?

+ (2) What are some needs and challenges that SLPs encounter when using apps with children
with communication impairments?

+ (3) What heuristics best support the user experience of these apps for SLPs and children with
communication impairments?

Research Methods
Participants

Using a snowball sampling technique from the lead researcher’s professional network, initial
recruitment emails were sent to SLPs between December 2017 and June 2018. Each individual
received a copy of the study information sheet and a UCI-approved IRB protocol. To date, a total of
37 SLPs participated in semi-structured interviews, including 23 SLPs who have only used apps for
therapy and 14 SLPs who have used apps and also designed their own apps. Participating SLPs come
from 18 states in the U.S. (except three SLPs from China, Malaysia, and Sweden), have between two
and 36 years of clinical experience, and provide therapy in-person and via telepractice for diverse
settings (e.g., private practice, public school, children’s hospital, university clinic, home health) to
children across different ages in school (e.g., preschool, elementary school, middle and high school,
and young adults).

Interview Protocol & Data Analysis Procedures

Interview questions were constructed using two domains (“intervention characteristics” and
“Characteristics of individuals”) from the consolidated framework for implementation science (CFIR),
a theoretical framework used by researchers across a wide variety of study objectives and settings to
evaluate the implementation of an intervention (Olswang & Prelock, 2015). This framework offers
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opportunities to examine both characteristics of SLPs in terms of “personal attributes” and “individual
stages of change” before and after iPad use, and the characteristics of iPad as an “intervention”
method using these five specific domains for analysis: “sources, relative advantage, design quality
and packaging, cost, and adaptability.” All interviews were conducted via audio/video conference
calls, and interview lasted one hour on average. The lead researcher audio-recorded, transcribed, and
conducted preliminary data analysis of each interview and developed recurring themes within each
individual interview and across interviewers based on specific stakeholder groups they belong to.
Since data analysis is still in progress, for the purpose of this paper, we will discuss interviews from
23 SLPs (15 app users and 8 app designers).

Results & Interpretations

RQ1: What types of mobile apps do SLPs use with children during speech therapy, where do they
find these apps, why and how do they use them?

To meet the learning needs of children with disabilities who have different levels of physical,
cognitive, and linguistic abilities, all SLPs report they use a combination of traditional non-digital
materials (e.g., worksheets, books, toys, board games) in conjunction with iPad apps. SLPs implement
not only native apps (e.g., camera, voice memo, photos) but also a combination of children’s
educational apps, health and medical apps, apps for speech therapy, and casual games to capture
and manage data, provide interactive instruction with multimodal and real time feedback, increase
motivation and engagement, and facilitate carryover therapy exercises at home. When searching in
the iOS store, besides using keywords that are related to target impairments or instructional content,
SLPs also utilize parents and teacher referrals, in-person training and workshops, online search
and educational blogs, and a variety of social media platforms (e.g., Facebook, Twitter, Instagram,
Pinterest) to find apps.

Having the iPad as a clinical tool brings SLPs various affordances such as portability, social
interactivity, context sensitivity, connectivity, and individuality (Klopfer & Squire, 2008), and also
creates additional collaborative (Bardram & Houben, 2018) and motivational benefits (Zhang, 2008;
Deterding, 2011). To some SLPs, the rich variety of mobile apps on the iOS store makes the iPad not
only an instructional tool and a reinforcement tool for therapy, but also a medium to “create a culture
of fun”. For example, SLPs such as P19 love the ability to use a book creation app to work on social
cognition and storytelling by making a book or journal with different ages of students. SLPs P4 &
P30 shared ways of leveraging both the content and the context of the popular game Angry Birds for
teaching articulation of speech sounds and functional language:

[ can infuse this Angry Birds game with one of these kiddos...on his articulation, the /r/
sound. I remember there was a RED bird and the RED bird was ‘REALLY fast’, and I
would emphasize these sentences to this particular student. He would attempt to say these
sentences back to me, while thinking about strategies of the /r/ sound that we did. And
I was keeping data. And then once he was able to give me a certain amount of correct
responses, [ would say: Now let’s play this app for like 2-minutes!” And while we play that
app together...he was again verbalizing those same sentences that directly related to the
articulation. So as he was swiping his finger, he was saying: ‘Oh here I am. This is the RED
bird” And he would take his turn. So he was playing the game but he was still giving me
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data that [ was collecting with regards to his articulation. And that was really a cool thing
for me to see, how this tablet-based experience could exist in our therapy world in some
capacity.” (P4)

I always recommend Angry Birds for language, but with support, with control, with
guided access...So I always say ‘pull, go, fly, pigs, oh my gosh’ just to get verbalizations not
letting them touch it until they say something...If you have Angry Birds on one device,
and you have their AAC app opened, then you can do ‘cool, fun, oh-no’ and teach them
how to do functional communication. So lots of great things. (P30)

Interestingly, although games can become a motivating tool for therapy, SLPs still create their own
tangible materials (e.g., visuals aids based on games like Angry Birds). Students with disabilities often
demand extra multimodal supports, therefore, it is common for SLPs to redesign and improvise
materials as part of their daily practice, especially for students who are chronologically older but
functioning at a younger age.

People have designed really good self-regulation visuals that relate to Angry Birds...or
just having them play hands-on games that are Angry Birds, like the ones with the real,
physical catapults and stuff like that. Have a lot of self-regulation and executive function
components to them, like they’re supposed to look at this card and build that structure.
(P19)

SLPs are also very skeptical about the utility of the applications and stress the value of implementing
fundamental teaching techniques (e.g., modeling, prompting, scaffolding) when using apps and games.
As P21 states: “the meaning comes from you (SLPs) showing your child the value of the tool...A
lot of the value comes from guiding that whole experience.” P28 also highlights the importance
of determining the purpose of using these games: “how can we incorporate that game, make it
fun for them (students), make it fun for us, and also work on their goals at the same time.” These
responses demonstrate that determining the meaning and values of technology use are intertwined
with complex clinical decision making and consideration of how to create a meaningful therapy
experience for their clients through using functional instructional and therapeutic tools.

RQ2: What are some needs and challenges that SLPs encounter when using these apps with
children with communication impairments?

Due to limitations in resources in time and money and restrictions in clinical environments (e.g.,
privacy and security issues), most SLPs expect apps to be cost-effective, easy-to-use, and versatile,
which lead them to use a range of free, commercially available game apps. Since children with
communication impairments may have diverse abilities and user preferences, SLPs also found
tensions between the interaction they provide as clinicians and the interactivity offered by apps.
For example, there are many free games on the iOS app store, but most of them have distracting
advertisements or background music. The visually appealing advertising leads to a particularly
distractive gameplay experience for children with autism who seek visual stimulation, and the
background music overwrites natural speech and language communication that can potentially occur
between the child and the therapist. Several SLPs have voiced the need to minimize these types of
distractions in order to offer more offline communication opportunities and better interaction, so
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children can focus on the therapy activities with the clinician rather than becoming overly engaged
using apps. As P28 described:

Sometimes you might want to look at a fun game like Angry Birds or something to use
in speech therapy. Because | know with that one, during the game there’s music, the birds
are making a sound...as a speech therapist...I'm going to totally turn the volume off on
it so I'll show them like: ‘hey, we're gonna work on our sounds today and every time you
say your sound you get to shoot a bird into the house’...we can minimize that distraction.
I'll show them what we're gonna do and then I'll put it face down and I'll say, okay let’s
practice our sound; say this word, say this sentence. And when they do I'll flip it up and
then they can shoot a bird across and then we're putting it back down but again we also
turn the sound off...I think there’s definitely ways we can utilize a lot of the apps we're
not using.

Besides reducing distractions, some SLPs want apps to be “open-ended” without “language built into
them” (P21) so that they can model diverse language use during therapy practice. They also need
games that are “slow enough to foster communication” but “fast-paced” to play through using “short
turns with a very definite beginning and end” (P19) due to the fast-paced clinical environment. These
conflicting design requirements suggest that when creating apps for speech therapy, design features
that stimulate children for immersive and engaging interactions may need to be controlled to account
for communication that happens offline, as well as “the nature of the relationship between play and
real life” (Schiill, 2012, p. 190), which in this case, between playing the games and engaging in therapy
exercises.

While creative in their use of apps and games, many SLPs struggle to find apps that are specially
designed for specific functions (e.g., apps for speech and language assessment, apps for behavioral
tracking), specific skill domains (e.g., voice, fluency, and social skills), and specific patterns of play (e.g.,
creative play and collaborative play, rather than cause-effect play). In our interview, P28 observed
that when given the chance to choose either games on the digital iPad or traditional board games,
students may also select non-digital play with other peers because “they are getting that social
interaction, they're getting that feedback and engagement with a peer and they’re just happy and
excited.” Contrary to how Schiill (2012) illustrated in her ethnography work with gambling addicts
who “seek a zone of reliability, safety, and affective calm that removes them from the volatility they
experience in their social, financial, and personal lives” (p. 208), when provided with alternative
choices from their adult clinicians to play with their student peers, many children actively seek for
play that involves social interaction and competition.

In addition to play, there is also an emerging need to tie speech therapy apps to academic curriculum
(e.g., science and social studies). Previous research has shown that play activities in virtual worlds
foster scientific habits of mind in massively multiplayer online games (Steinkuehler & Duncan, 2008),
but research on technology-integrated science curriculums is lacking in the field of special education.
For instance, during clinical practice, P19 frequently uses a game app that invites children to combine
elements such as fire, air, earth, and water to create new things (e.g., mud and steam). P19 argues that
this chemistry game not only allows children to learn about scientific process but also help clinicians
to target multiple speech therapy goals, including complex sentence formulation and using language
to make predictions and inferences.

120 RABINDRA RATAN, BRIAN WINN, AND ELIZABETH LAPENSEE



STEM is a big push, but SLPs see that as not related to that. And particularly with the
systematic minds we serve in the autism spectrum disorder population who will probably
go into science, I think it would be really great if we leveraged that more strongly. That
seems like a gap that hasn’t really been served of apps that strongly explore the language
of these content areas. (P19)

P23 also reported a client with autism who started as nonverbal at age three, learned to
use verbal language through speech generating apps on the iPad, and later experienced
a burst of language development. Although this client still receives speech therapy to
learn about social skills (e.g., initiating a conversation), he has grown to become a high-
functioning boy with autism who has mastered organic chemistry as a first grader. His
favorite app is a chemistry app, which is being used to destress for social demands
at school. His therapist is unable to classify whether this atypical behavior should be
classified as play or a form of learning, as his age-equivalent peers would rather relax
after school with entertainment apps, such as Youtube Kids. Nevertheless, these empirical
accounts suggest that given the diversity in children with disabilities, integrating STEM-
curriculum when designing speech therapy apps may not only foster better digital play
and language stimulating environments, but also bring long-term impact in academics
and career development for young children with communication impairments.

Additionally, interviews with clinicians also reveal that large quantities of data are being produced
when SLPs are interacting with children using the digital technology, which provides both
opportunities for research and concerns about privacy. When dealing with children’s data, depending
on the functionality of individual apps, privacy and security regulations (e.g., the Children’s Online
Privacy Protection Rule, the Health Insurance Portability and Accountability Privacy Rule) may bring
multiple levels of constraints that SLPs and app developers should both be aware of. Although SLPs
reported using a mixture of both traditional paper-based data collection and digital data collection in
the app, multiple forms of digital media data have been generated. In addition to artifacts co-created
by clinicians and their clients (e.g., using books to create a story together), many audios and videos
can be captured for both educational and therapeutic purposes, but this valuable and child-sensitive
information is often deleted or shared through workarounds.

RQ3: What heuristics best support the user experience of these apps for SLPs and children with
communication impairments?

Although individual preferences and needs may differ, all SLPs also use specific app selection criteria
such as educational relevance, cost, usability, aesthetics, accessibility, and functionality (e.g.,
customization, relevance to therapy, multilingual features, and data collection capacity). Interestingly,
although the lead researcher did not probe questions for specific mobile use heuristics, participating
SLPs provided use scenarios that closely overlapped with previous research on mobile games
heuristics. In the next section, we illustrate how quotes from SLPs relate to the playability heuristics
for mobile games by Korhonen & Koivisto (2006). Although these heuristics are initially proposed
to target pre-production and production phases of games, SLPs’ post-production evaluation of their
apps indicates that these heuristics can be applied beyond the production phase, leading to future
feature designs. The three heuristics are: usability heuristics, mobility heuristics, and gameplay
heuristics.
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Game Usability Heuristics

According to Korhonen & Koivisto (2006), mobile games are considered software products, therefore,
the user interface should be “convenient, reliable, and usable” for players, while also creating an
enjoyable and fun gaming experience. The game usability heuristics (Table 1) also resonate with SLPs’
clinical needs and their client’s cognitive and linguistic abilities. Children with disabilities not only
enjoy the audio-visual representations (GU1) and visually pleasing interface designs (GU2), they also
need consistency of navigation and controls (GU6, GU7, GUS), as well as feedback and scaffolding
(GU9, GU12) to support their app use.

No. Game Usability Participant Quotes
Heuristics
GU1 Audio-visual representation “I just like that it’s fully usable, the graphics are good, the sounds are not too annoying.
supports the game Background music is bad, plus it interferes with language if we work on expressive
language. It’s okay to have sound but background music is annoying.” (P33)
GU2 Screen layout is efficient and “Proloquo had a lot of fringe stuff that makes it more appealing, if the layout is more
visually pleasing appropriate for them.” (P1)
“I love the different variations of colors and the fact how colors can truly elicit different
types of feelings in a person.” (P4)

GU3 Device Ul and game Ul are used “Still one of the top paid apps in sports is this one called Coaches’ Eye.” It’s basically a

for their own purposes video modeling app for sports, but it allows you to visually annotate what’s going on in
the screen...annotating on screen could be a way to give someone feedback on what they
did and what their communication looked like.” (P19)
“It’s really easy to see when their little fingers are going to the exit button. I forget what
it’s called. There’s a way they lock a certain app so they can’t get out it.” (P21)

GU4 Indicators are visible “Identify the picture that demonstrates this preposition, identify the preposition in the
sentence. Drag and drop the item to the correct location, identify the preposition, if the
preposition indicates location time or movement, it’s just given us four different
activities to start that goal with that student, which is really awesome.” (P28)

GUS The player understands the “I download them and just mess with them a lot and I’ll play with them to see if its user

terminology

friendly, if there’s any glitches.” (P28)
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GU6 Navigation is consistent, logical, “I try apps that I downloaded and if I can’t figure out within about three minutes, I
and minimalist delete it.” (P3)

GU7 Control keys are consistent and “LAMP, it works on motor planning principles, where the same word is in the same
follow standard conventions spot, and you can’t and you really shouldn’t modify anything.” (P1)

GUS Game controls convenient/flexible “The games, I’d say, are more flexible in their use.” (P1)

GU9 The game gives feedback on the “And the iPad is helpful because apps are useful with cause and effect for everything,
player’s actions and visuals assist with everything.” (P2)

GU10  The player cannot make “We like things to be relatively errorless.” (P19)
irreversible errors

GU11  The player does not have to “I like apps that allow some kind of structuring, like organizational language. So, not
memorize things unnecessarily necessarily games, but apps that can foster oral language and writing...within spaces that

help students see the connection between ideas. Lots of if-then sort of thinking.” (P19)
GU12  The game contains help “It’s Restaurant Asia, and they can look at the cues and make the food, and then they

can decide whether they would use it or not.” (P2)|

“I think if people have more of a stronger rationale in how the app is helping them go
through the steps of something that the children are internalizing, it’s been more
successful and more of an interest.” (P19)

Table 1: Heuristics for Evaluating Game Usability

Mobility Heuristics

Mobility heuristics (Table 2) offers multiple contributions to the fast-paced and dynamic nature of
speech therapy work. As we described in the background section, during group therapy, there are
multiple students in a therapy session requiring individualistic attention and instructional support
from a single SLP. This requires the SLP to be able to not only shift between students but also
work around interruptions. Mobile devices such as the iPad offer portability, and apps on the iPad
further accommodate the complex temporal (MO1), environmental (MO2), and contextual (MO3)
needs during a therapy session.
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No. Mobility Participant Quotes
Heuristics

MO1 The game and “That’s me really evaluating: can this person do the thing that I want them to do in a
play sessions quick manner. Because the quicker they can do it, the faster they can do the speech
can be started therapy and involve that app in the therapy.” (P4)
quickly

MO2 The game “I wanna create apps where my students can physically see their own backyard in the
accommodates app. I wanna create apps that allow them to be able to take videos of themselves and in
with the the process of them taking a video or taking a photo of themselves, we turn that into
surroundings the digital therapy material.” (P4)

MO3 Interruptions are  “That’s a good thing about Subway Surfer and other games like that...you can pause it

handled
reasonably

and when the student hit “‘unpause’, it gives them a 3-second countdown so it’s not

PANARNA

immediate...gives them a chance to get back into it.” (P28)

“You also have two or three students so it could be something as simple as you’re
giving them ten seconds like — how many coins can you get right now? And then you
pause it and you’re asking the group another question and that kid answers and you’re
like okay, ten seconds. How many coins can you get?” (P28)

Table 2: Heuristics for Evaluating Mobility

Gameplay Heuristics

Another unique affordance of game-specific apps is that SLPs also found that when giving children
control of play (GP4) to work towards their own game play goals (GP1), it creates a better therapy
environment where children are also intrinsically motivated to learn and work towards clinicians’
therapy goals. It is worthy to note that clinicians are trained to provide engaging therapy experiences
(GP6), but many clinical activities they implement may not have the sophisticated storyline or
narrative grounding that games can offer (GP7). Due to the needs to balance gameplay and therapy
experience, many clinicians not only want games to offer a reasonable amount of choices but also
offer a slower pace so that they can also communicate with their clients during play (GP5).
Furthermore, after extended therapy, traditional therapy materials and activities may lose novelty
(GP8) for children with diverse play preferences and interests (GP10). However, with games, SLPs can
leverage the game flow (GP11) to maintain continuity of activities, the visualized progress (GP2) for
additional instructional support, and meaningful rewards (3) for motivation. Built-in creative play in
some high-quality children’s apps can further foster creative expressions (GP9) among these children.
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No. Gameplay Participant Quotes
Heuristics

GP1 The game provides clear goals or  “But that definitely sells an app if the kid really loves it and it works towards their goals.” (P1) “You can use
supports player-created goals them in other areas for language, so it has more purposes than just articulation, so it has more than one purpose.”

(P2)

GP2 The player sees the progress in “But the other aspect of technology, speech and language pathology, and visual support, is just that we can make abstract things
the game and can compare the visual through technology for the kids. Whether that can be an engagingly typed agenda for the session, or a concept map, or
results vocabulary pictures in an app that lets us quickly bring up those types of visual supports.A place you can display ideas to scaffold

understanding and scaffold kids talking about the idea.” (P19) “When I'm looking at applications I'm trying to find one, which
ones that are gonna help us target their goal, target students” progress.” (P28)

GP3 The players are rewarded and “I can just press it on that tablet...the kids I work with are just so excited about that routine that goes with it, and
rewards are meaningful then they get to trace that letter on the tablet as they practice the sound.” (P1)

GP4 The player is in control “I’'m letting you hold this to give you some control right now, but we’re actually doing the task that I want to do.” (P1)
“Here again, touching musical instruments, it makes sounds, which I know that I determine the sounds...It just gives the
students control.” (P18)

GP5 Challenge, strategy, and pace are  “Having too many choices on the screen would really distract the students...The lower the amount of options on

in balance there, the simpler it is for them to use it.” (P18) “I think it’s important for games to have a pace that allows for
communication to take place outside the screen... I don’t necessarily think that everything we do has to be
errorless, but if it’s a game, just pace is important and it being slow enough to foster communication.” (P19)

GP6 The first-time experience is “Stop, Breathe, & Think Kids, there’s a kid version, and it frames it in terms of missions. So it gamifies it a little
encouraging bit for kids and then it shows a video there, so they are mindfulness-based video resources that encourage practice

of a particular skill.” (P19)

GP7 The game story supports the “Peekaboo barn, which once again can be more like I want you to maybe imitate the sound that the animal’s
gameplay and is meaningful making. Can you guess what animal it is?” (P1)

“I feel like it’s more of a productive type of problem solving. Something that could happen in real life. Like,
don’t eat raw chicken; you’ll probably get food poisoning. That’s why the character in the game didn’t want to eat
it because he was probably gonna get sick. It just lets us talk about more real-life scenarios, versus these other
games about throwing birds at a house.” (P28)
GP8 There are no repetitive or boring ~ “Because I hate when I have sessions where in the middle of it, a student’s like: ‘Are we done yet? Are we almost
tasks done?” That just gives me a note like, OK, this one was a little sluggish. This one just didn’t catch their attention.
What can I do next time? Maybe I can incorporate an iPad game to make it more fun.” (P28)
“I have children that get tired of the toys that I have in my room, or maybe I want to find a new way to use it.
With the iPad I can just download a new app.” (P21)
GPY The players can express “You hear the /r/ sound in that sentence, the app asks you to do that, so it’s the clinician’s role to maybe ask the
themselves child to say that sentence. And then, you would allow that child to act out that sentence.” (P4)
“They get really imaginative with it, and like ‘oh I need this for dinner tonight, I need the chicken, and oh I'm
gonna make fish sticks,” and they’re just creating this dialogue and it’s really cool to see. It’s really interesting.”
(P28)
GP10  The game supports different “I love when an app is designed to be used together with multiple people and allows for that so that it can easily
playing styles be passed from person to person, and they could collaborate and work together on it.” (P19)
“Kids pick the items they’re gonna sell and then someone is the cashier and then someone is buying stuff.” (P28)
GP11  The game does not stagnate “Sometimes the students can’t do something until they do something else so it kind of pushes them to problem
solve...There's one called Toca-Boo where the kid puts on a sheet and he scares his family. The kids love it when
he scares them and they run away, but the only way they'll run away is if he hides somewhere in the room first.”
(P28)
GP12  The game is consistent “So if it’s working, I feel like...I consistently do that app with the child, if I see steady progress, even if it’s just
two, three, five percentage points from week to week or month to month.” (P3)
GP 13  The game uses orthogonal unit “I often am drawing more from content areas, and seeing what kids are doing in science and social studies, and
differentiation what are the linguistic elements and underpinnings of those units that they seem to not get or not really be able to
use. I think there is a big tie-in with the disciplinary literacy...correlates between language and disciplinary
literacy, like the fact that science has lots of procedures, has lots of nominalization of turning verbs into nouns.”
(P19)
GP 14  The player does not lose any “For the little ones it has to be a more open-ended game. No competition.” (P21)

hard-won possessions

Table 3: Heuristics for Evaluating Gameplay

Discussion

The increased adoption of iPad-based games and apps during speech therapy suggest that speech
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language pathology, as a profession, has begun to leverage the multifaceted affordance of mobile
technology, and designers and researchers should recognize the needs for both of SLPs and children
with disabilities. When children with disabilities receive speech therapy services, they engage in
therapeutic learning of various communication-related skills using a range of applications under
the guidance of their therapists. Although this collaboration is initially manifested through the form
of therapy work that involves instructional strategies and interaction - teaching and learning,
unpacking the play activities during this process can further help game designers and researchers
to understand the discourse of meaningful play between clinicians and their clients. These can be
achieved through building a shared understanding of play and collaborative research agenda. First,
because of the complex interplay between language and play that happens offline, both clinicians and
mobile game designers need to first recognize how functional communication and interaction may
blossom during various forms of play. Since “the goal of successful game design is the creation of
meaningful play” (Salen & Zimmerman, 2004), reconceptualizing the definition of meaningful play
with a focus on evaluating different types of play in the context of speech therapy may shed light
on future research in game design for children with disabilities. Second, researchers need to realize
that SLPs may be experts in creating non-digital play experiences during an era where play-based
therapy was delivered via toys or card and board games; app designers and developers may be skilled
at creating innovative interfaces and interaction. Both groups need to establish a shared epistemology
using design principles from multiple disciplines including instructional design, game design, and
mobile interaction design. Third, there is a high value in involving SLPs in the early phases of design
and research, as SLPs engage with children with special needs on a daily basis and can become
resourceful informants as care professionals who support children’s learning. When collaborating
with SLPs, game designers should also find a fine balance between protecting children’s right to play
knowing that SLPs may have different values when integrating play during instruction and therapy.

One of the biggest challenges in creating mobile games and apps for speech therapy is designing for
two users, the therapist and the child, who have different goals. By positioning children at the center
of design with additional considerations to integrate SLPs’ goal and workflow, mobile apps have the
possibility to become a powerful educational and therapeutic tool that meet multiple purposes for
instruction, reinforcement, and leisure play. Interviews with SLPs indicate a gap in the current market
that lacks not only educational and therapeutic apps for children with communication impairments
but also a shared knowledge of how to design for collaborative play-based therapy between SLPs
and their clients. Additionally, during this interaction between clinicians and children, they create
rich data that allows opportunities for in-depth qualitative and quantitative analysis (Chi, 1997) to
monitor learning and therapy progress. Gameplay data also offers a context for future researchers
to apply existing advancement in game analytics and building frameworks for recommending
educational content. Leveraging potential advances in game research, it is possible that in the future,
therapists can offer “objective measurement of user experience” based on their clients’ demographics,
personality, and preferences of play during therapy (Yee et al., 2011; Yee at al., 2012).

Additionally, interview results indicate additional opportunities to support advanced pedagogy skills
among SLPs by teaching them principles of instructional and game design to create a student-
centered experience using technology. Many existing educational apps in science and social studies
can also foster more opportunities to connect communication to academic learning. Both SLPs and
app designers and developers may have neglected the fact that language is closely connected to
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literacy skills and scientific knowledge. Utilizing SLPs clinical background, designers and researchers
in educational technology may consider building additional support for functional communication
and language learning to take place in games for science and social studies. Although individual
SLPs have their own knowledge, beliefs, and practices using apps for speech therapy, they do not
receive any professional training to systematically evaluate or critique iPad apps for therapy. SLPs
were able to report observations of factors that link to increased engagement and motivation during
app use, but many of them could not articulate what objective measures they used for engagement
and motivation, nor to elaborate on research efficacy of app use in meeting speech therapy goals.
This is consistent with ethnographic work from Alper (2014), who reported that “professionals who
work in educational and therapeutic contexts with youth with disabilities rarely have a background
in children’s media use, are frequently ignorant about new media, and are in need of professional
development...to support their own understanding of digital media and integrating technology into
curriculum” (p. 14). This finding indicates another gap in knowledge and training for new media and
technology among SLPs who use mobile technology to work with children with disabilities. With
ongoing training and education from game designers and researchers on how to design meaningful
play experience, SLPs can further educate and support meaningful technology use for other
stakeholders (e.g., parents and teachers) for home and school environments.

Conclusion

This is the first known interview study to investigate pediatric SLPs who use and design commercial
iPad-based apps for children with disabilities. By interviewing SLPs about mobile app use, evaluation,
and design recommendations from their collective clinical experiences with children with disabilities,
this paper investigate the deeper value of how and why mobile apps are integrated in the modern
clinical practice a variety of apps for different purposes, including but not limited to instructional,
assistive, and recreational. Based on descriptions of SLPs’ current needs and challenges designing and
using iPad-based apps, this paper brings multiple contributions: (1) helping researchers understand
how SLPs’ app use can foster meaningful play and communication among children who have
impairments in these areas, (2) utilizing existing mobile game heuristics as guidelines to create mobile
apps for children and clinicians in the context of speech therapy, (3) offering implications to design
effective apps to facilitate these children’s communication and interaction, and (4) providing direction
for future research to educate the general public about the value of play and meaningful use of games,
especially for children with disabilities.

Due to socioeconomic, technical, cultural-linguistic, and ethical constraints, there is a gap of
knowledge across clinical and technical communities about best practices to design mobile games
and apps that offer not only educational and therapeutic curriculum-based learning content but also
intrinsic motivation for children to stay engaged for therapy. Interviews from SLPs demonstrate
that mobile game heuristics may offer guidelines for designing mobile apps for speech therapy,
however, these apps should be co-designed with domain experts such as SLPs to ensure educational
and therapeutic values. Furthermore, mobile games, as a form of interactive medium, have gained
appeal among children with communication impairments as well as SLPs who work with them, due
to its multimodal presentation of instructional and learning content, and stimulation for complex
situations that foster communicative opportunities to use oral communication in this particular
clinical environment. Ongoing research should continue to investigate implications of using these
mobile game heuristics to support the collaborative work between SLPs and children. This design
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approach not only can help designers and researchers reveal additional affordances for mobile
technology, but also educate parents and teachers to understand the benefits of mobile technology and
offer design knowledge that can shape the future human-technology frontier for special education
and health. Our study also calls for attention to this marginalized group of children and clinicians
who lack of high quality apps at a global scale, and additional research is crucial to support the design,
development, and deployment of accessible mobile applications for an international audience who
lack robust speech therapy resources.

Ethical issues

Although all participating SLPs report using iPad for clinical practice, individual SLPs may have
different years of clinical experience and levels of technology implementation. It is important to
acknowledge that the author intends to report research outcomes to reflect the needs of these
individuals, rather than to critique their clinical practices. Due to the clinical and technical challenges
of directly including children as part of the interview study, this study only reflected interviews with
SLPs, but it is also important to note the lack of values and voices from children. Researchers should
also consider including children who have received speech therapy services, as many students may
still receive speech therapy services and are capable of becoming informants for future research.
Future research also may consider including multiple stakeholders such as parents and teachers to
across multiple communities.
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HOW WE CREATE AND EMBODY THE OTHER: IMPLICATIONS FOR DIVERSITY
IN CHARACTER-CENTRIC GAMES AND MEDIA

Implications for Diversity in Character-Centric Games and Media
ANNA KASUNIC AND GEOFF KAUFMAN

Abstract

Any act of character creation is likely to entail stepping outside of the self. With regards to diversity
and inclusivity in games and other character-centric media, the outcomes (e.g., whether certain media
are sufficiently diverse, authentic, sensitive and inclusive) receive considerable attention from game
designers and researchers; we think it critical to also study and glean insights from the processes of
character creation. In this paper, we present two complementary studies focused on understanding
the role of diversity and identity in character creation. First, we present a qualitative interview
study (N=14) with individuals who are deeply involved in character creation processes across various
domains. Next, we present a survey study conducted with a more general population (N=101)
recruited from Amazon Mechanical Turk (AMT), in which participants were instructed to conceive
of and describe a fictional character before completing a parallel self-description task. From this pair
of studies, we observed that the ways in which people relate to, understand, and struggle with their
characters are deeply intertwined with understandings of the self. Moreover, in defining themselves
and others, participants included but often transcended demographic traits, with non-demographic
traits such as personality or ways of thinking about the world often outweighing demographic traits.
We discuss how our studies can enrich discussions of diversity in games and play, and outline next
steps we will pursue in this research.

Introduction

In games, television, movies, literature, and other genres that include elements of play or storytelling,
“diversity” is an oft-used buzzword. The term often evokes a sense of social responsibility for inclusive
representation, and a need to shed light on or give voice to the marginalized, excluded, or
misrepresented. In the context of the U.S,, for example, certain identities and experiences have been
found to be more prevalent in character-centric media than others, with characters who are white,
without mental or physical disabilities, economically privileged, heterosexual, heteronormative,
neurotypical, cisgender, or male potentially crowding out other voices and identities (e.g., Kafai,
Richard, Brendsha, 2016; Shaw, 2012; Brooks and Hébert, 2006; McInroy and Craig, 2015; Holtzman
and Sharpe, 2014).

In their annual Game Developer Satisfaction survey, the International Game Developers Association
defines diversity in terms of “demographic characteristics such as sex, gender, race, ethnicity, sexual
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orientation, etc.,” and found that 81% of developers felt that workplace diversity was “very important”
or “somewhat important” (Weststar, O’Meara, and Legault, 2017). However, many researchers,
members of the game industry, and game enthusiasts argue that industry practices and game
production often do not reflect this value. Studies have highlighted the perils of a lack of diversity in
both mainstream and indie games in that they exclude players belonging to minority demographics.
For example, a lack of racial diversity in video games has the same impact as everyday racism
on minority players (Hester, 2018; Passmore, Birk and Mandryk, 2018; Passmore, Yates, Birk and
Mandryk, 2017). We see analogous issues of exclusionary representation practices in other media,
such as “white-casting,” in which white actors play characters that were written as other races (Chow,
2016), or limited publishing opportunities for writers belonging to minority demographic groups
(Shapiro, 2018).

Much of the criticism of character representations in games and other character-centric media
focuses on the end product: the character portrayal or representation. By default, the processes
that enable problematic character representations are implicitly culpable. These can include hiring
practices; if writers follow the adage “write what you know,” then for example, an all-male team
of game writers may be less likely to include nuanced representations of women. However, hiring
practices aside, we argue that any act of character creation is fraught with challenges of representing
“the other,” a character who is different from oneself along one or multiple dimensions (Shawl and
Ward, 2005). Even a large team of game writers, were they to hire one person to fit the demographics
for every avatar permutation and non-player character available, could not guarantee authentic
representation, or totally avoid misrepresentation or exclusion, as creators will almost always vary
from the characters they are creating in any variety of non-demographic and demographic
characteristics. Moreover, one person’s authentic representation of their own experience of being, for
example, black, gay, non-binary, or mentally ill, may be very different and thereby feel inauthentic to
someone else who shares the same identity. To avoid speaking about diversity of characters in games
and other media in vague brush strokes, we need to dig deep into the tangles of what it means to
create characters that are other than the self, and the struggles, hesitations, and disagreements that
this may involve. However, relatively little attention has been paid to exploring and understanding
how creators and artists struggle with and make sense of character representations and embodiments.

To this end, we discuss the findings from two studies that aimed to shed new light on the process
of representing the other via character creation: 1) a semi-structured interview study with character
creators and embodiers (N=14), and 2) a survey study investigating character creation with a more
general online population (N=101). First, in the interviews, we drew from a convenience sample of
people deeply involved in the process of creating others, such as writers, actors, and game masters,
designers, and players. Our participants shared their insights about what creating or embodying
characters means to them, how they choose who to portray or not portray, what they struggle with,
and in what ways they see their characters as similar or dissimilar to themselves.

To follow up on our interview findings, we next conducted a survey on Amazon Mechanical Turk
(AMT), an Internet marketplace where employers, businesses, academic researchers, and others can
hire contract workers (called “Turkers”) for one-off jobs called “HITs” (Human Intelligence Tasks),
such as surveys, audio transcription tasks, and image tagging tasks. We surveyed a general population
that might not often directly confront issues of diversity in character creation to understand along
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what axes people may be inclined to create characters, and how character representations may relate
to self-representations. In this survey, we primed participants to imagine crafting a character and a
story setting, and then asked them to describe the characteristics that define their main character
and themselves, and to evaluate the level of similarity between self and character along a variety of
dimensions.

We grounded this work in the premise that, in the space of art and creation, there is no clearly
and unambiguously “right” or “wrong” way to create a character that is different (or similar) to
the self. Instead, the pair of studies aim to inform more nuanced ways to think about diversity
and representation of the other in games and storytelling, from which we can extract takeaways to
guide our understanding of how to support humans in creating characters that resonate, engage, and
include. In what follows, we present related literature, the study methodologies, the results of both our
interview and survey studies, and a discussion of their implications for games and related character-
centric media.

Related Work

Our work is guided by literature on diversity in games and related media, on transportation and
perspective-taking, and on the psychological and cognitive underpinnings involved in understanding
others and the self.

Current Discussions of Diversity in Games and Related MediaGames scholar Adrienne Shaw defines
diversity in games as interacting with representations of marginalized (demographic) groups (2010).
Often, discussions center around race and gender, though some would argue that diversity does
not just mean if certain groups are represented, but how, and according to what game mechanics
(Anonymous, 2015). Meanwhile, many of the more “contentious” demographic markers, such as
sexuality and religion, are usually ignored altogether in most existing games (Shaw, 2009). In other
media as well, minority groups along axes such as race/ethnicity, gender, and sexuality are often
under-, mis-, or negatively represented (Borum Chattoo, 2018; Groom, 2015; hooks et al., 2006;
Okoye, 2016; Smith, 2009; Syed, 2016; Tsay, Frain, and Fedorova, 2015).

Although games and other entertainment media are often criticized for their lack of diversity, a
number of existing games challenge industry norms, such as in their representations of queerness
and non-normative power hierarchies (Jacose, 1996; Ruberg and Shaw, 2017). In their review and
analysis of games that “thoughtfully incorporated diverse identities and perspectives, or that explored,
challenged, and subverted normative identities” (To, McDonald, Holmes, Kaufman, and Hammer,
2018), media scholars categorize how these games tackle diversity as follows:

1. Tackling stereotypes through visual design elements, such as character aesthetics (Chance and
Little, 2014; Cole, Shaw, and Zammit, 2017; Toma, 2015).

2. Using abstract character representations, such as genderless characters (Portal Games, 2012).

3. Subverting assumptions about dominant norms, such as heterosexuality (Game Grumps,
2017).

4. Designing in-game conversations in ways that preclude biased (e.g., transphobic) responses
(Bioware, 2009, 2011, 2014).
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5. Structuring game play and rules in ways that encourage the introduction of queer content into
the game (Adler, 2012).

These promising examples of diverse representations provide starting points for how we might think
about nuanced representations in character-centric media. In our survey and interviews, we explore
how character creators grapple with the several of the above themes, such as subversion of dominant
norms and tackling stereotypes.

Transportation and Perspective-Taking: On Why Diversity Matters

According to transportation theory, when we are immersed in a game or narrative world, we are more
likely to identify with characters and view the world and its characters as authentic (Green, Brock, and
Kaufman, 2004; Green, Strange, and Brock, 2003; Tesser, Wood, and Stapel, 2005). We also take on the
perspective of others, achieve high levels of flow and enjoyment, and even change our beliefs (Berns,
Blaine, Prietula, and Pye, 2013; Kaufman and Libby, 2012). However, for players that cannot identify
with characters— for example, because the characters are stereotypical, exclude salient aspects of their
identity, or misrepresent their identities— the benefits of narrative transportation and perspective-
taking become weakened or altogether ineffective, thereby essentially excluding certain groups from
fully engaging with and benefiting from games and related media (Gillig and Murphy, 2016; Ritterfeld
and Jin, 2006; Slater, Rouner, and Long, 2006; So and Nabi, 2013). Such exclusion can have direct
negative impacts; for example, the lack of diversity in video games has the same impact as everyday
racism on minority players (Hester, 2018).

Meanwhile, nuanced or counter-stereotypical representations of minority demographic groups can
buffer against stereotype threat for minority players (Marx and Roman, 2002). Benefits also accrue
to players of majority demographic groups, such as decreasing stereotypes of others and find
commonalities between themselves and others (Dasgupta and Greenwald, 2001; Davis, Conklin,
Smith, and Luce, 1996; Galinksy and Moskowitz, 200; Kaufman and Libby, 2012). Moreover,
interacting with characters that fall outside one’s own personal identity, experiences, or social spheres
can intensify affective perspective-taking (empathy) (Kidd and Castano, 2013; Mar, Oatley, Hirsh, dela
Paz, and Peterson, 2006). The majority of research on perspective-taking focuses on media audiences,
but some research has shown that the perspective-taking as part of the authorial process also has key
benefits (Harris, 2000). In our present work, we shift the focus to the less-studied question of what
processes, strategies, and struggles are involved in perspective-taking from the creator side.

Self-Other Understandings

As we consider how creators construct and relate to their characters, it is also important to
understand the cognitive and psychological underpinnings of self-other understandings more
generally. From neuroscience, we know that in general, different areas of the brain are activated in
conceptualizing the self versus the other (Voegeley et al., 2001). However, for close others (people well
known by an individual), the same areas of the brain can be activated (Murray, Schaer, and Debbané,
2012) and it appears humans have a common representation network for distinguishing between the
self and other, such that self-awareness and agency are crucial to understanding and interacting with
others (Decety and Sommerville, 2003). Indeed, from our infancy, our social interactions with others
are rooted in awareness of the self, and “the implicit notion that others are like the self” (Decety and
Chminade, 2003). In psychology, the self-expansion model posits that a central human motivation is
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to self-expand, and that one of the ways we seek to achieve this is through close relationships with
others (Aron, Aron, and Norman, 2001). Related psychological research on self-other inclusion shows
how people see more self-other overlap in people they feel particularly close to (Aron and Fraley,
1999), so much so that in rating the traits of themselves and both close and distant others, they will
confuse the trait ratings they gave to close others with their own (and vice versa) (Mashek, Aron, and
Boncimino, 2003).

Where perspective-taking research would suggest that we anchor on the self-concept in imagining
or seeking to understand the other, this psychological and cognitive research suggests there may
be a push and pull of projection versus internalization that character creators and embodiers must
navigate. What remains unclear here— and what we explore in our two complementary studies—
is how creators navigate the spaces between the self and others, along what axes they delineate and
define ourselves and our characters, and how these processes of creation and embodiment relate to
their understandings of and values around diversity.

Study 1: Interviews with Experienced Character CreatorsMethods

In Study 1, we conducted qualitative, semi-structured interviews, each lasting 40-70 minutes, with
14 individuals deeply involved in character creation, including novelists, short story writers, poets,
journalists, television and game writers, actors, directors, and role-playing gamers, game masters, and
designers (both tabletop and live-action role-playing games). Participants were not compensated for
the interviews. These character creators, recruited with the help of professors in relevant departments
at our local university, ranged in age from 19 to 62 (average of 45), and held education levels from
“some college” to Ph.D. All spoke English as a primary language, and primarily were born and raised
in the U.S. Eight identified as male, five as female, and one as non-binary; 11/14 identified as white,
one as black, one as Native American, and one as Asian. Whereas some were full-time writers,
videographers, professors of drama or literature, and game designers, others were involved in some
form of character creation as a passion, hobby, or pastime while also holding another occupation,
such as secretary, civil servant, human resources coordinator, or student. With university Institutional
Review Board approval, we audio-recorded, transcribed, and qualitatively analyzed the interviews,
using open-coding techniques to identify patterns across our participants’ responses. One member
of the research team coded the text independently, iteratively revising and refining the codes, then
shared a sample of 20% of the responses with the other team member. After comparing and reflecting
on code disagreements, she iterated on the coding schema, and shared a new 20% sample, and the
other team member independently coded the excerpts again. Using Cohen’s (conducted using R)
to measure the inter-rater reliability from this subset, we measured a score 0.73, which is above
the threshold of 0.70 deemed appropriate for exploratory research (Neuendorf, 2016). The final
codebook is available in Table 1.

In the interviews, we asked our participants to describe their processes of creating or embodying
their characters, what informs the development of their characters, on what axes they identify with or
diverge from their characters, and what conflicts or hesitations they have in creating or embodying
certain kinds of characters.

ResultsOur analyses revealed that participants’ responses clustered around three high-level themes: 1)
how creators orient themselves toward the process of character creation, 2) the specific ways in which

136 RABINDRA RATAN, BRIAN WINN, AND ELIZABETH LAPENSEE



creators define their characters, and 3) the ways in which creators navigate challenges in the character
creation process.

Orientations toward the process of character creation

In approaching character creation, our participants demonstrated a constant bidirectional pull
between self- and other-ness, with orientations and motivations toward excluding and including
characters in the self, and vice versa, occurring simultaneously.

Many participants, regardless of their personal demographic identities, spoke to some level of social
responsibility in regard to how and who they represent through their characters. At least in part,
they felt a responsibility to “give voice to the voiceless” (p02), as a journalist participant explained.
As one game designer and player noted, “When you're improving a character, it’s so easy to slip into
the idea that they are a straight, white, cis man. And you really have to push against that” (p14). In
attempt to remedy this, p14 used spreadsheets to track the number of non-player characters (NPCs)
present in their work, along a number of different demographic axes, such as gender, race/ethnicity,
and sexuality. Participants who identified with a marginalized group expressed similar sentiments.
For example, a director/actor participant who identified as African American felt a responsibility to
show diversity in his casting, saying, “The theater is in a place that’s not as diverse as I'd hoped...I feel
very passionately about diversity and inclusion anyway, so I want to make sure that my cast has some
color in it in different places” (p03). Likewise, a short story writer spoke of her tendency to write more
female characters, explaining, “You would not believe just how many male characters are everywhere
for everything in every single way” (p05).

Yet participants did not just represent out of a sense of responsibility; they also wrote about different
characters in order to understand and connect to others. Many of our participants explained they had
been drawn to their particular form of character creation by an innate curiosity about the experiences
of others. As one participant explained, curiosity about others is essentially a prerequisite for anyone
involved in character creation and storytelling: “The way you have to position it, emotionally, is you're
kind of an open sponge. You're just soaking things in. [ mean, you find people fascinating...everyone
has a story.” A role-playing participant explained how she gained insights into who her characters
were, how they processed the world, and what their failures are by embodying them via the game
(p08). Another game designer and player explained that it is through playing and directing games and
characters that they are able to get close to other people in real life, explaining there are “very few
people I managed to get emotionally close to without sharing games” with them (p13). Participants
spoke of getting into characters in games and acting by constantly thinking about how their character
would feel and react, so much so that they reported breaking into tears mid-game (p11), and they
spoke of wanting to create characters in order to arrive at a better understanding of other people’s
motivations (p06).

In order to understand and connect to others, almost all our participants relied on notions of
universality— seeing a commonality of traits or goals shared by everyone (p02) —to find themselves
in others. As p06 explained, “I guess my ultimate goal is just to try to find the humanity in all my
characters.” Role-playing participants especially emphasized this process of finding the self in the
other. As p12 explained, “I mean, it's not so much a question of playing something very different
from you, as finding a part of you that can play that.” A television writer participant emphasized
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that universality can transcend demographic variables, saying, “Well, I think, even if you're really
extrapolating and writing a character that’s not your gender, not your race, at the core, if you want
these people to be realistic, living, breathing human beings, there has to be some part of you in these
characters” (p07). Our participants projected themselves onto their characters, and also identified
universal motivations and concerns in order to create characters they believed were authentic and
respectful representations.

Through this process of connecting to the other via the self, participants also reported they learned
about themselves. This was especially true for RPG players, game masters, and designers. For example,
a role-player participant (p12) explained, “Every character is some lens on myself... There is always
some authentic piece of myself in there. And a lot of what I value is dissociating from the self to learn
about the self.” For participants who had led, designed or played in RPGs, creating characters helped
them cope with and process past trauma (p13), and deal with their own fears and insecurities, from
issues with body image to extreme stage fright (p11). In this way, we can see that the characters people
create and embody reflect back on the self, mirroring and interacting with self-identity and personal
struggles.

Ways of defining the other

From out interviews, we also gained insights into the specific axes of identity on which creators
choose to define their characters. We found that in defining their characters, more participants spoke
in terms of personalities, traits, cognitive orientations, and experiences rather than demographics,
with only about half of participants defining their characters in terms of demographics.

Many participants defined and chose characters according to how they think and process experiences.
For example, one participant explained that her starting point for characters was considering how
that character would react to different forms of suffering (p05). One role-playing participant said she
tries to stay away from characters that over-think, as she herself often encounters “analysis paralysis”
in real life and wants to avoid it in game environments (p11). Another role-playing participant, p08,
explained that social expectations of games are often an inclusion issue; as a person with autism, she
does not conceptualize characters via a set of traits or experiences. Rather, she determines whether a
character is “play-able” by imagining whether she can project her emotions onto a given character.

Participants also defined and identified with characters according to shared experiences. For example,
one participant spoke of his personal journey of going to the Indian Reservation on which he was
born to meet his biological family, and his subsequent fascination with family-based stories, saying,
“So that’s where I start to get a lot of my story lines from. They’re family-based, whether it’s fictitious,
or biographical” (p06). Another participant spoke of a character that shared her personal experience
of dealing with a difficult conversation with an imprisoned relative (p05).

At the same time, we should note that demographics still factored into character definitions and
how participants related to their characters. For example, p08 formerly did not allow herself to play
Chinese characters, as she used to force herself out of her own identity. In more recent years, she
realized, “I could design and play a character who’s Chinese,” and what she calls generally “classically
me-favored type characters” (p08). Others looked to age as a defining feature, such as p03, who
identified strongly with a character he had played in terms of age, occupation (professor) and general
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life experiences, saying, “[The play] was about a professor in his late 30s who had recently moved to
a building in Chicago. Which was pretty much me at the time. Trying to kind of navigate his way
through class.” We note that whether they were defining characters in terms of cognitive processes,
experiences, or demographic traits, participants did so through a lens of the self, alternately drawing
on the similarities and exploring the differences between self and other.

Tensions in character creation

As with ways of approaching and defining, non-demographic traits and experiences also featured
prominently in creators’ struggles and apprehension with creating characters that are other. For
example, in discussing their reservations about representing or embodying the other, participants
said they had apprehension about writing antagonists and sexist characters (p05), and avoided playing
confrontational characters, surfers, characters with super powers, or “pan sexual partiers” (p10),
writing or playing villains (p09), and writing about characters with military experience (p07) or
war experience (p04). These decisions stemmed from participants’ desires not to perpetuate certain
narratives, or the realization that they did or could not connect with certain kinds of characters.

Along demographic lines, the fear was different; participants were afraid of “messing up.” For
example, pO1 felt very nervous about writing women so as to not misrepresent or stereotype, and
p09 felt apprehension in playing characters from different cultures, as she did not want to overstep
the line from cultural appreciation to cultural appropriation. One participant explained, “There is
a lot of pressure to not appropriate cultures or to ‘write race right” (p05). P11 expressed similar
hesitation in role-playing characters of different gender, racial/ethnic and sexual identities, saying,
“Hopefully I'm not being horribly insulting to anyone of that ethnicity or sexuality while playing
them. [ hope I'm not. I think I'm not. I think 'm doing it relatively sensitively” (p11). PO1 explained
there is disagreement over how to sensitively or “correctly” represent different demographic groups
in creative communities. He spoke of a panel he participated in about TV representations of people of
color in which many of the panelists were sharply divided on the questions: Is it okay for a character
to be universal in identity, such that someone of a different race could conceivably play that character?
Or ought characters be steeped in the specifics of their social identities and contexts?

Role-playing participants explained that this debate over what constitutes sensitive and appropriate
representation along different demographic lines is often an integral and ongoing negotiation process
in games. As p10 described, there are often limits to what forms of projection are allowable: “So
generally, you can play any age ... On gender, things are a bit different. So it’s called cross-casting.
So if [ am a man who wants to play a woman, for example, some games will let me do that. Some
won't. And then things get even more complex if a trans player comes along.” As any role-player
will know, in most games, such boundaries and limits are defined and negotiated via a game social
contract. As p12 explained, the expected norm for conflicts in role-playing game play is, “You gotta
talk about it.” Such discussions and negotiations might result in substantial changes to the game and
characters. As p14 explained, through discussions with game players, he came to realize that a game
he set in Vietnam had elements that could be construed as culturally insensitive, and he therefore re-
constructed the main character. Participants had personal limits and preferences about who they were
willing to create or embody along non-demographic lines. Meanwhile, along demographic lines, they
expressed uncertainty and fear about representing different types of “others,” and determining what
representations were appropriate and authentic involved debate and negotiation.
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These findings revealed that considerations and concerns of self-other overlap profoundly impacted
participants’ approaches to and philosophies of character creation. In order to build on these findings
and shed explore how identity influences the definition of self and other, we conducted a follow-up
survey with members of a general population,

Study 2: Character Creation Survey with General Population Methods

In this study, we constructed a survey (n=101) using Qualtrics software and deployed it on Amazon
Mechanical Turk as a Human Intelligent Task (HIT). Participants completed the survey in 13 minutes,
on average, and were compensated $3 for their time.

The survey asked participants to imagine they had been commissioned by a fiction publishing house
to write a novel featuring any character they wanted, and set in any time, place, and genre they
desired. In designing the prompt, we chose ‘novel’ because we reasoned that every participant would
be familiar with the medium, and participants might already be primed to think of video games and
movies in terms of character types associated with the most profitable or well-known titles, or to
think more generally about box office and sales, and that this might skew how they approach the
process of character creation.

In the survey, we first asked participants to conceptualize a main character, and then fill in five
blanks for the sentence stem, “My main character is _____. ” On the following page, we asked them
to repeat the same procedure for themselves, using the stem “I am _____. ” Next, using a Likert
scale from 1 (extremely dissimilar) to 7 (extremely similar), participants rated how similar they felt
to their characters. We included a demographics section at the end, asking participants to identify
their gender, race/ethnicity, age, nationality, and level of education. The demographic placement was
important, so as not to prime participants to be more self-aware when describing their characters;
we wanted to observe how they relate to their characters without identity-related priming. We then
asked participants which of those demographic characteristics they had considered when creating
their characters, and, for each they reported having considered, asked them to rate their similarity
levels to the character using the same Likert scale. Access to a full copy of the survey is available upon
request.

Opverall, participants were extremely thoughtful and creative in their responses, but there were a few
participants who merely copied and pasted the questions they had been asked as their responses,
appeared to use bots to submit random text scraped from the Internet, or had misunderstood the
prompt; we excluded the data from these participants from our analyses, resulting in a final sample
size of 101.

To analyze the survey, we used both quantitative and qualitative techniques. We hand-coded the data
by categorizing words and phrases used to describe selves and characters into groups, used R for
summary statistics and any correlational analyses, and used Python and the Natural Language Toolkit
to assist with text and sentiment analysis. To conduct a sentiment analysis of the words participants
used to describe their characters and themselves, we used a manually labeled, commonly used dataset
called AFINN in which 2,477 words and phrases are rated from -5 (very negative) to +5 (very positive)
(Nielsen, 2011). Code for our analyses can be made available upon request.
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Results

We designed the survey to complement the insights we gained from our interviews. We aimed to
investigate how a broader population orients fictional characters in relation to the self, and along
which axes characters may differ or adhere to self-identities. As discussed previously, we primed our
participants to consider character creation in the context of a novel, but view the results in the context
of character creation more generally. The overarching research questions that guided our survey
design and analyses are:

+ Axes of Definition. Along what axes (e.g., demographics versus personality traits) do
participants define their main characters and themselves?

+ Semantic Analysis of Descriptors. Are there salient differences in the way participants
describe their characters versus themselves?

« Demographic Comparisons. To what extent do participants think about demographics when
defining characters, and how do those definitions relate to their own self-reported
demographics?

In rating overall similarity, over half of our participants (N=64) saw themselves as slightly to
extremely similar to their characters, suggesting many may be operating under the “write what you
know” mantra. We now dig into the specifics of this finding.

Axes of Definition

First, we studied how participants described themselves and their characters by manually coding
the words and phrases chosen, and separating them into categories such as non-physical adjectives
(personality traits or abilities), physical appearance or style (not including standard demographics),
and other demographic and non-demographic characteristics such as age, gender, race/ethnicity,
family status, and nationality. The vast majority of respondents described both themselves and their
characters using at least one non-physical adjective (93/101 for characters; 95/101 for participants).
Other fairly commonly used descriptors included gender (16 for characters; 19 for participants), age
(16 for characters; 13 for participants), and family status, such as being a father, mother, spouse,
daughter, or son (9 for characters; 14 for participants). Demographics like race/ethnicity (3 for
characters; 5 for participants) and nationality (1 for characters; 2 for participants) were much less
commonly identified among the five traits. Overall, it appears there are not clear differences in the
patterns by which participants defined themselves and others, with many of the numbers ostensibly
similar (see Figure 1). That is, participants were not clearly defining their characters on different
axes than they were defining themselves. To explore this further, we also ran two-proportion Chi-
squared (non-parametric) tests of statistically significant differences, and for the most part, did not
find statistically significant differences. We did however, find one statistically significant difference
(p=0.02): occupation and/or life experience (13 for characters; 4 for participants). This may be because
a) we surveyed a population working on Amazon Mechanical Turk, who may be less likely to identify
via their occupation than those who work in more traditional employment settings and 2) the science
fiction genre was most popular among our participants in terms of the stories they had in mind, with
32 choosing science f iction as one of the genres. This genre may encourage creators to think more in
terms of futuristic or fantastical occupations and roles.
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Semantic Analysis of Descriptors

Next, we moved from topical categories to semantics. We used sentiment analysis and the AFINN
annotated sentiment dataset, as described in the methods section. After calculating and then averaging
the sentiment scores in Python, we conducted a simple t-test, and found a statistically significant
difference (p = 0.0013) between the sentiment scores for participants and their characters, with
participants assigning to their characters words and phrases that yielded overall lower scores (mean of
2.03) than they did themselves (mean of 3.83) (see Table 2). Recall that these sentiment analysis scores
can range from -5 (very negative) to 5 (very positive). In other words, overall, participants used fairly
positive terminology to describe both themselves and others, but described themselves slightly more
positively than they did their characters.

We next used a simple word cloud algorithm to identify the words most commonly used to describe
the self and others. The full results can be seen in Figures 2 and 3. Here, we saw some overlap: word
like ‘smart), ‘intelligent’, ‘funny’, ‘honest’, and ‘strong’ commonly described both participants and their
main characters. To gain further insight, we next turned to participants’ open-ended responses about
how they compare to the main characters they created.

A number of participants wrote of demographic features in comparing themselves to their characters.
Many female-identifying participants, for example, mentioned their gender identity as a point of
similarity with their character, but this was often in the context of other, non-demographic
similarities or differences. For example, one participant wrote, “We are both females and what
happened to her happened to me when [ was that age,” and another wrote, “Like me, she is an older
woman who isn’t happy with her life and she is disappointed in how things have worked out for her.
Both of us have gone through shit, but she is much more capable of getting on with life than me.”

We posit that the difference in sentiment scores (with characters having lower positive valence than
participants) may stem in part from storytelling conventions; more conflicted characters may lead to
more interesting stories. As one participant wrote, “I [like my character] am an intelligent doctor in
the Midwest. However, | am somewhat typically boring and I would have to intentionally give the
character more interesting character flaws to make them more compelling.” However, there could be
other reasons for making a character “worse off” than the self, such as a need for dissociation. As
another participant explains, “We are both short statured and depressed (the character more than me).
[ wanted the character to be lonelier and slightly worse off than me so I can feel more detached from
her if I were to write her.”

As reflected in the overall Likert scale averages, many participants described their characters as
similar along various axes, with personality and experience featuring prominently. As one participant
explained, “I am basing this fictional character off myself. It may be just slightly exaggerated but it’s
not far from who I really am.” Other participants more heavily emphasized personality traits, saying,
“We are similar in that we are both not afraid to take risks when we believe in something. We are
both willing to stand up for what is right and to do the right thing,” and “Like my character, I have
personality traits that make me feel attracted to the world and that make me want to hide from it.”
In a tongue-in-cheek response, another participant explained their similarities despite very different
circumstances: “I share a few qualities with the character, such as being determined and good at
bringing people together. However, I'm not being chased by zombies.”
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Demographic Comparisons

In the demographic section, we found that when conceiving of their main characters, participants
had been thinking about age (n=69), and even more had gender in mind (n=87). However, they
often were not identifying with characters along these lines. For example, 40/69 (58%) saw their own
age as dissimilar to their character’s age, and 67 out of 87 (77%) reported that their character had
a different gender than their own. Meanwhile, the majority of respondents weren’t even thinking
of nationality, race, or education when coming up with their characters. For example, 70/101, 64/
101, and 78/101 were not considering race/ethnicity, nationality, and education, respectively when
creating their characters. We note that although 31 participants did consider race/ethnicity in defining
their characters, as we saw previously, only three participants chose race/ethnicity as one of the five
important ways to define their character in the first part of the survey, suggesting that other aspects
of character identity may be more meaningful for character creators than demographics. Moreover,
across the various demographic axes, we did not find any statistically significant connections (using
Fisher’s exact test) between participants’ self-reported demographics and the level of reported
similarity along that demographic axis. For example, based off our survey, we have no reason to
believe that participants identifying as a minority race or ethnicity are more likely to create characters
that share that race or ethnicity. See Table 3 for the participants’ self-identified demographics, which
we collected through open-ended questions to allow for non-standard responses.

Discussion

Taken together, our interview and survey studies emphasize three important themes that can inform
the design of games, play, and other forms of entertainment with prominent character-based
components, and can enrich discussions of diversity in gaming and playful experiences.

On (Not) Solely or Even Primarily Defining People and Characters through Demographic Markers

In both the interviews and the survey, we saw that character creators have desires and tendencies
to write about the “other,” and that although discussions of inclusion often center on demographic
axes of diversity, this otherness is often expressed and manifested in terms of experiences, personality
traits, and ways of thinking about and relating to other people and the world. When identifying
who characters are and who we ourselves are, we identify primarily through personality traits and
experiences, not physical appearance. So although discussions of diversity often hinge on
demographic diversity as reflected in physical appearances, both deeply invested and layperson
character creators alike placed a relatively low premium on these factors in conceiving of the other.

Of course, this by no means suggests that demographics are not important; far from it. For example,
if we are to say that people identify by and with characters, and differentiate themselves according to
their experiences, than we must also acknowledge that there are myriad ways in which demographic
features can impact one’s life experiences; race/ethnicity, gender, and sexuality, for example, can have
tremendous cultural impacts on how we are viewed and treated throughout our lives. Discussions of
difference and convergence in demographic terms emerged in both the interviews and the surveys.
However, we think it is notable that demographics did not emerge as the most prominent
differentiator. Thus, as we consider our relationships to characters, and what inclusivity in media
can mean, we should keep in mind that demographics are not the sole definers of ourselves or
our characters, and that inclusivity in terms of demographics may not signify inclusivity in other
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important areas. Giving a woman a female avatar in a game does not necessarily mean she can also see
other aspects of her identity, such as beliefs or experiences, reflected in the game world.

On (Not) Solving Diversity Issues

In our interviews, we saw that there was great apprehension about creating characters that are
“other,” be that in terms of experience, personality traits, demographics, or other characteristics. As
our character creators attested, diversifying characters along demographic lines does not necessarily
make for more inclusive stories, as we may be creating inauthentic characters, or misrepresenting
characters. In this paper we do not make any recommendations as to the “right” way to render stories,
characters, games, and forms of more play and entertainment more “diverse” and inclusive, but we
do hope to enrich the discussion on what needs to be done to promote diversity and combat the
persistent issues of character representations stemming from the absence or misrepresentation of
particular axes of identity in character-driven media.

Although conversations about diversity in games often center on demographics, issues of diversity
may not be as neat and clean as increasing demographic diversity in hiring and development. We
saw in both the interviews and the survey that even when creating characters ostensibly similar to
the self along demographic lines, participants purposefully chose to diverge from their characters in
other ways, or might recognize multiple ways in which they were still “other” in relation to their
characters. In the survey, we saw that regardless of their personal demographic identities, participants
often chose to create characters that differed along various demographic lines. Thus, in considering
representation and industry hiring, it is important that we not rely on having members of certain
groups present and involved as “solving” issues of diversity, or require that creators (writers, game
designers, players, etc.) be forced into boxes where they must “represent” their particular demographic
groups, particularly if they are a minority in the domain. Instead, we must be cognizant that any act
of character representation is a creation, not a facsimile, or a reflection; regardless of demographics
(even when creating characters that share one’s demographics), people will be creating characters that
are different than the self along multiple dimensions.

On Reflection through Character Creation

Lastly, our work builds on previous work that highlights the benefits accrued to character creators,
including perspective-taking and empathy building. In digital and non-digital games and other
playful media, the characters that are created are not necessarily outward-facing. For example, a
role-playing game might take place in a small group that is not demographically diverse, or
demographically diverse in some ways but not others, or demographically diverse in various ways but
homogeneous in terms of traits, abilities, experiences, or predilections; the permutations are virtually
without end.

We can look at character creation not in terms of diverse representation, but in terms of self-
exploration and -reflection. When we initially implemented our survey, we expected to see patterns
of self-other divergence in the survey, such as identifying the self primarily through personality
traits, and identifying others (characters) primarily through demographics. However, what we actually
saw is that participants defined the self and the characters in their stories along similar, primarily
non-demographic axes, but that they also frequently created characters that were different from
themselves along demographic axes like gender and race. In this way, there are opportunities to

144 RABINDRA RATAN, BRIAN WINN, AND ELIZABETH LAPENSEE



integrate reflections on how our characterizations of others reflect the self in game play. Here, we
can draw from feminist film theory; bell hooks (1992) spoke of the oppositional gaze, by which
black female spectators can derive pleasure and shift the balances of power by critically viewing
and dissecting film representations of femininity and blackness— or the lack thereof— propagated
by mainstream film. In a similar vein, in Playing in the Dark: Whiteness and the Literary Imagination
(2017), Toni Morrison discusses how to change the critical gaze from the racial object to the racial
subject, explaining that viewing U.S. literature from a lens of blackness is crucial to understanding
U.S. literary identity, regardless of whether an individual text overtly deals with themes of race
and racism. Although hooks and Morrison focus on race (specifically, black and white) and gender
(specifically, female and male), we can also think in terms of other axes of identity, such as sexuality,
other races and ethnicities aside from blackness or whiteness, and a larger range of gender identities.
This also can include points of identity we may be more apt to ignore, including neurodivergence
and neurotypicality, and non-demographic markers of identity, such as personality traits or ways of
processing the world and connecting to others.

In game play and other interactive narrative and character creation media, where players may be
both creators and audiences at once, the challenge then becomes twofold. First, as we critique media
representations through a diversity lens, we can challenge ourselves to view representations in terms
of the creator as object, analyzing and dissecting how creators reveal and define themselves through
the characters they create, rather than focusing on the created manifestations. Second, from the
perspective of self as both creator and player, we can add an additional layer of critique and self
exploration; we can challenge ourselves to view what our own representations of characters that
are “other” than the self have to say about the self, viewing our own character representations
oppositionally. Again, using Morrison’s framework and drawing inspiration from bell hook’s notion
of the oppositional gaze, the goal would then be to look at the creator-self as the object of critique and
analysis, rather than the representation itself.

Limitations

Although this work provides insights about how we can think about diversity in character-centric
media from more nuanced perspectives, our results and analysis are limited by our sample, our study
methods, and our own cultural perspectives and biases. To start, we did not specifically recruit from
minority perspectives along different demographic lines. In this way, more of our participants in
both studies were, for example, white than non-white, and only one participant identified as non-
binary in gender. Our findings may be more generalizable to how people as a whole create and
embody characters, but may miss out on nuances of how members of demographic minorities
approach the process. Moreover, in our survey and in the demographic questionnaire portion of our
interviews, we chose to ask people about standard U.S.-based demographics, and almost all our
participants were U.S.-based; although open-ended and interview components allowed participants
to self-identify as they desired, our work may not adequately explore important identifiers such as
sexuality, neurotypicality and divergence, employment status, or religion, to name a few, and our
findings are more appropriately confined to a U.S. cultural context. The authors of the paper are also
biased and informed by their own identities and experiences.
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Next Steps

This interview and survey work is part of a larger exploration of inclusivity, otherness, and
perspective-taking in character creation within games and storytelling media, especially digital media.
In the next steps of this broader project, we look forward to doing some (and hopefully all) of the
following:

« Developing and testing a pilot prototype character flagging tool to help character creators
identify and remedy where they may be creating flat, inauthentic, and/or stereotypical
characters.

+ Incorporating storytelling techniques to create more meaningful experiences into modern
platforms where it may be lacking, such as crowd work.

+ Exploring how we can balance perspective-taking with both cognitive and affective
understandings of the self and “others” in relatively new media like virtual reality.

As attested by the responses in both our interviews and our survey, issues of diversity and mis-
representation or lack of representation of minority demographic groups, or otherwise minority,
under-heard, or unprivileged perspectives in games and other character-centric media need nuanced
critiques and reflections. Through this work, we hope to broaden the conversation about what
diversity in character-centric media means and entails.
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Tables and Figures

Table 1

Code and Explanation

differentiatingSelf: Discusses the concept of creators purposefully distinguish characters from
themselves, and the importance to them of self-differentiation.

charDemographics: ldentifying who characters are through demographic variables.
charPersExpCog: ldentifying who characters are through experience, personality,
cognition (e.g., way of thinking about or experiencing the world).

app_persExpCog: Expressed some hesitation about or discussed avoidance of writing/creating
different due to gaps in personality, cognition, and/or experience.

limitations OfFeedback: Discusses types of feedback received (on character creation), and
ways in which that feedback might be lacking in certain ways.

app_dems: Hesitates in or avoids writing/creating different due to not sharing the same
demographics (e.g. race, gender).

negotiatingCharacter Boundaries: Includes determining what is allowed, how people interpret
differently (e.g., in scripts, games), and how characters are re-shaped.

divisions WritingOther: Discussion of ways in which people directly disagree about limits of
writing the other, how characters should be written, etc.

socialResponsibilityRepresentation: Discusses ideas of duty, obligation and guilt regarding
broadening representation along demographic and socioeconomic lines.
selfExplorationThroughCreation: Discusses ways in which creators modeled character using
self, told own story, or otherwise explored the self through creation.
understandingAndExperiencing: Uses imaginative perspective/experience taking to explore
what it means to be someone else, or to become closer to other people.

humanityAs Universal: Espouses the attitude of there being universal aspects of humanity,
such that no experience or person in inaccessible.

grounding ThroughResearch: Conducts research to make characters more authentic.

Full codebook used for interview analyses
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Table 2

T-statistic Degrees of freedom P-value

-3.26 199.54 0.0013%**

Mean SAS: characters Mean SAS: participants 95% Confidence Interval

2.03 3.83 -2.89 10 -0.71

T-test results for differences in sentiment analysis scores, abbreviated as “SAS,” averaged per participant (for character traits and participant
traits, respectively) **Indicates statistical significance at the 0.05 level, meaning we can reject the null hypothesis that there is no difference
between the two average (mean) sentiment scores. Sentiment analysis scores range from -5 (very negative sentiment) to 5 (very positive

sentiment).
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Table 3

Age

Average: 35.9;Median: 33 R