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Designing a social skills serious game for individuals with autism
Elisabeth M. Whyte, The Pennsylvania State University
Joshua M. Smyth, The Pennsylvania State University

K. Suzanne Scherf, The Pennsylvania State University 

Abstract: Individuals with autism often have difficulties understanding eye gaze cues. We pro-
pose that serious game technology might be especially useful for helping adolescents with autism 
learn about and develop social skills. To this end, we developed a detective-themed serious game 
to scaffold learning of social skills for adolescents with autism. The educational goals include 
learning to use eye gaze information to solve problems in social contexts. Seven adolescents with 
autism participated in the initial usability testing. Results from the usability testing suggest that this 
game is feasible and enjoyable for the individuals with autism. 

Introduction

Autism is a neurodevelopmental disorder characterized by impairments in social and communicative behaviors. A 
core symptom for individuals is a deficit in nonverbal communication, such as the use of eye gaze cues. Research 
suggests that individuals with autism spend less time looking at the eye region of faces than their typically devel-
oping peers, from early childhood thru adulthood (Papagiannopoulou et al., 2014; Klin et al., 2002). In addition, 
children and adolescents with autism have more difficulty using eye gaze direction cues to predict the actions and 
intentions of others (Ribby et al., 2013). Thus, understanding of eye gaze cues is an important target for social 
skills interventions.

The current study has designed a serious game to teach sensitivity to eye gaze cues for individuals with autism. 
While computer-based interventions are increasingly being investigated as potential tools for teaching individuals 
with autism (Tanaka et al., 2010; Wainer & Ingersol, 2011), very few of these previous computer-based interven-
tions have been designed with the principles of serious games in mind (Whyte, Smyth, & Scherf, 2014). The se-
rious game principles utilized by the current serious game include: a detective-themed storyline, long-term goals 
(players solve various crimes), increasing levels of difficulty, and rewards for success (successful identification 
of social cues lead to capturing a criminal, signaling completion of a level). Success in completion of the maze 
requires interpreting nonverbal social cues, including: pointing, head-turns, and increasingly subtle eye gaze (see 
Figure 1). The current study completed usability testing of the autism social skills game during early prototype de-
velopment to examine the feasibility and enjoyment of a narrative-driven serious game for individuals with autism.

Figure 1: Sample eye gaze cue from the tunnel maze.

Methods

Participants 

Seven children and adolescents (ages 9 to 18 years) diagnosed with an autism spectrum disorder (6 male, 1 fe-
male) participated in the usability testing. Parents provided written consent and participants provided assent prior 
to participation.

Procedures

Participants completed the first four levels of the ‘proof of concept’ detective themed game over the course of an 
hour lab usability session. In this detective-themed game, participants play a detective and are instructed to find 
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the video game intervention (intermediate), and again at the end of the video game (posttest). Analyses examined 
within-subject change scores on science content measures from pretest to intermediate (effect of instruction), and 
from intermediate to posttest (effect of game on attitudes) and pretest to posttest on science content knowledge 
(long-term recall). 

Sample

Twenty-four PST education majors at an Upper Midwest university were invited to participate out of a pool of 
400 total PSTs. These students were enrolled in an Earth and Space science class for educators, which covered 
science material related to the Earth’s layers, rocks and the rock cycle, plate tectonics, weather, energy use, as-
tronomy, planets, and the solar system. Of those, 22 (92%) students agreed to allow their coursework to be used 
for research purposes; all students participated in the game. Of the 22 who signed consent forms, 19 played the 
game, 17 completed the game in its entirety, and 14 also completed the posttest, yielding a usable data set of 
64% of those who consented, which was 58% of the total class. There was one male and thirteen females with 
an average age of 21. All but one were White, with one non-identified, and all were elementary education majors.

Results

H1: PSTs will demonstrate more positive attitudes toward science after playing the game (inter-
mediate–posttest).

Descriptive statistics and paired T-tests were run to examine this. Attitudes did not go up, which is not surprising 
given the short-term duration of the intervention. Scores on science inquiry went down by 0.40, however, which is 
surprising (t (12) = 3.128, p = 0.009).

H2: PSTs will demonstrate better conceptual science understanding after playing the game (pre-
test–intermediate; intermediate–posttest; pretest–posttest).

Eight science conceptual understanding questions were asked. Scores on Items 1–6 increased from preinstruction 
(3.46) to postinstruction (4.53) and postgame (4.69). Scores on Items 7–8 increased from preinstruction (2.38) to 
postinstruction (5.30), but decreased at postgame (4.76). Gains were generally distributed across all items. Paired 
t-tests showed that changes in all item scores were statistically significant from pre- to postinstruction. Scores on 
the same tests (totals of Items 1–6 and 7–8) after the game were also higher, although the differences were not 
statistically significant, with the exception of Items 2 and 7; Items 6 and 8 actually decreased. 

Item 2 focuses on the conceptual understanding of the path of the sun and was directly tied to the animations of the 
sun in different cities within the game. Item 7 is an open-ended question focused on the relationship of day–night 
hours and latitude and longitude designed to assess conceptual understanding rather than factual knowledge. 

Item 6 focuses on how long it takes the Earth to turn on its axis, and Item 8 assesses the strength of the learner’s 
mental model of how and why seasons occur in the first place. Because of modifications to the game during the 
design process, in which planned content had to be reallocated across future games in order to manage learner 
cognitive, neither of these concepts was directly represented or tested during gameplay. The NGSS and class-
room activities are currently being aligned with the game. This work is subsection in which Hypothesizes C and D 
were also evaluated, but not here. 
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Same Game, Different Learner-Players: Second Language Learning and 
Gaming Trajectories in a Multiplayer Online Game

Jinjing Zhao, University of Arizona

Abstract: This study examines the learning and gaming behaviors of two English-as-a-Second-
Language learners who played a massively multiplayer online game. Using data culled from par-
ticipant observation, interviews, and questionnaires, I describe how the students’ gaming strate-
gies and their second language skills interact to afford distinct language learning opportunities for 
the two students.

Introduction

Massively Multiplayer Online Role-Playing Games (MMORPGs) have recently been hailed for their potentials for 
second language (L2) learning. Researchers have proposed that these gaming spaces offer opportunities for the 
development of language and literacy skills as learner-players collaborate in gameplay and develop interpersonal 
relationships (Rama, Black, van Es, & Warschauer, 2012; Thorne, 2008; Zheng, Newgarden, & Young, 2012). 
It has also been reported that participation in MMORPGs promotes learner’s willingness to communicate and 
encourages language experimentation (Reinders & Wattana, 2011). Despite the surge of interest in the use of 
MMORPGs for L2 learning, there has been limited research on individual variations of L2 learner-players, who 
have diverse backgrounds in gaming expertise, preferences, and second language abilities. When MMORPGs are 
used in L2 learning and teaching, they may offer distinct learning opportunities to different learner-players. This 
study examines the individual variations of L2 learning in a MMORPG. 

Individual Variations in Game Play

MMORPGs have been observed to attract players with different gaming styles and play motivations (Bartle, 1996; 
Yee, 2007). Players with different motivations may demonstrate different gaming and languaging behaviors. For 
example, a player who is mainly motivated to socialize with other players may be found to be engaged heavily in 
interpersonal interactions; a player who is mainly motivated by in-game accomplishments may be found to con-
centrate on questing and information seeking; a player who is mainly appealed by the immersion experience of 
MMORPGs may be found to enjoy role-playing and storytelling. The individual variations in player motivations and 
gaming preferences imply that MMORPGs afford different languaging opportunities for different L2 learner-players. 

Gaming expertise and L2 proficiency also added to the complexity of L2 learning in MMOPRGs (Rama et al., 
2012). Because the game community values expertise, L2 learners who are experienced players may benefit 
from gaming and the MMOPRG community more than L2 learners who are novice players. The case studies by 
Rama et al. (2012) illustrates that L2 learners with gaming expertise are able to gain access to a variety of player 
communities which afford rich L2 languaging opportunities. Novice players, on the other hand, are likely to struggle 
with the mechanics of the game and have limited interactions with other players. 

When taking into consideration gaming styles, gaming expertise, and L2 abilities, L2 learner-players are likely to 
take distinct learning and gaming trajectories in MMOPRGs. This study shifts the focus of analysis from the affor-
dances of the game environment itself to the interaction between the environment and the active learner-player. 

Methods

This research project involved eight English-as-a-Second-Language (ESL) learners who played Guild Wars 2 
(ArenaNet, 2012) in an afterschool English gaming club and at home for eight weeks. To examine the distinct ex-
perience of individual learner-players, I focus on two participants: Lynn, who is an advanced ESL learner, and Troy, 
an intermediated ESL learner. These two participants form a nice contrast because of their differences in English 
abilities and gaming backgrounds. Following the convention of case study research, data of this study came from 
several sources, including a questionnaire about game-mediated languaging behaviors, interviews, observations, 
and the participants’ gaming journals. To analyze how the two learners engaged with game-related texts in English, 
I first examined the participants’ responses to the questionnaire and then conducted a thematic analysis of the 
interview transcripts and their gaming journals. 

Results

The responses of the focal participants are presented below in Figure 1. Apparently, Lynn mainly interacted with 
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texts embedded within the game (embedded game discourses), such as quests, conversations between NPCs, 
and descriptions of items and skills. She did not have much interaction with other players (emergent game dis-
courses), even less with the player community (attendant game discourses). In contrast, Troy had a more bal-
anced interaction with various types of game texts. He not only read texts embedded within the game (embedded 
game discourses), but also actively interacted with other players in the game world (emergent game discourses) 
and engaged with texts created by the player community (attendant game discourses). 

            

Figure 1. Lynn and Troy’s engagement with texts within and around Guild Wars 2.

Discussions

Thematic analysis of the interview transcripts and the participants’ gaming journals reveals four reasons that may 
attribute to the distinct L2 language patterns of the two learner-players: previous gaming experience, social norms 
of the player community, in-game levels, L2 learner status. 

Previous gaming experience

Before the project, Lynn, the advanced ESL learner, had not played any video game in English. Although she had 
played MMORPGs, she played with her Chinese speaking friends. When she played GW2, she had difficulties 
with embedded and attendant game discourses due to her lack of game-specific vocabulary. She also had no 
interaction with other players in the game world except with the other participants of the study, whom she knew 
in real life. In contrast, Troy, the intermediate ESL learner, had not played MMOPRGs before but he had played 
several games in English, including multiplayer strategy games. When he played GW2, he had little difficulties with 
the embedded and attendant game discourses. He also actively reached out to other players in the game world.

Social norms of the player community

Both participants found it hard to join the pre-established groups of players, both in the game world and in the 
online player communities. This limited their interaction with other players.

In-game levels

Congruent with the findings of Rama et al. (2012), higher level players have more languaging opportunities than 
lower level players, mainly through expert-novice interaction. Within the group of participants of this study, for ex-
ample, Lynn gained a relatively higher level than the other participants. During the cause of the project, she gave 
a presentation to the other participants where she used a lot of game-specific language to explain the rules and 
strategies of a game task. 

L2 learner status

Being L2 learners, the participants often made deliberate effort to engage in language learning and language use 
during gameplay, even when it’s not useful for gameplay. But at the same time, they also experienced anxiety 
when interacting with perceived native speaking players.

Conclusions

The findings presented in this poster are useful in advancing research of L2 learning in MMORPGs. The more we 
know about how individual factors affect the gameplay experience and learning process, the better we will be at 
effectively integrating video games into learning environments.
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A Day in the Life of Winslow Homer: 
An Interactive Tour of Primate Behavioral Ecology

Matt Ziegler, Lomas Barbudal Monkey Project
URL: WinslowHomerDay.net 

Abstract: A Day in the Life of Winslow Homer is a map-based web application, where players 
can see real data, pictures, and descriptions of a group of wild capuchin monkeys collected by 
field primatologists.  We aim to develop the app into a helpful educational resource about primate 
behavior and evolutionary ecology.

Learning Objectives

A Day in the Life of Winslow Homer (abbreviated as Winslow Homer Day) is a web application which teaches 
players about wild primate behavior, shows the selective environmental pressures that drive the evolution of 
primate intelligence, and gives players insight into the scientific study of primate behavior.  We aim to provide an 
engaging interface to allow users to explore real, detailed observational data collected by the Lomas Barbudal 
Monkey Project.

Design
Players can follow a day in the life of Winslow Homer (Figure 1), a real, wild baby capuchin monkey. Winslow 
Homer Day aims to teach players about primates by telling a story about his life and giving players a character 
they can relate to.

Figure 1: Winslow Homer, on the left, is groomed by his aunt Dante.

Winslow Homer’s GPS track is plotted on an interactive map for players to follow along (Figure 2). Players can 
click on colorful icons to see real observational data in the categories: Food, Friendly, Infant, Grooming, Play, 
Sex, Submission and Fear, Aggression, Coalitions, Vocalizations, and Miscellaneous (Figure 3).  Players can 
also see pictures of the monkeys, and read informational snippets about capuchin behavior and its evolutionary 
context.

Figure 2: Map interface with GPS track, behavior icons, pictures, and text boxes.
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Figure 3: Players explore real behavior data collected by primatologists.

About the Lomas Barbudal Monkey Project
Followed by researchers for over 25 years, the capuchins of the Lomas Barbudal Monkey Project have become 
one of the most widely studied wild monkey populations in the world.  Researchers collect rich observational data 
using a system of codes for statistical analysis, along with demographic data, non-invasive hormone and genetic 
samples, and audio and video recordings.

Long-term field studies of primates give us important insight into primate conservation, ecology, evolution, and 
human origins.  The project has focused its research most intensively on social dynamics, communication, social 
traditions, development, life history strategies, and educational outreach.

Usability Challenges and Future Work

The map is saturated with a glut of data about Winslow Homer, but casual usability tests show that players have a 
difficult time accessing and navigating through all of the information; some test subjects report being overwhelmed.

To smooth out this problem, we are working on ways to give players a clearer overview of Winslow Homer’s life 
at the very beginning. We plan to implement an easier way to take a “tour” through the map, such that a player 
can click a “next” button or use a slider-bar widget to move through the information.  This new, more directed, 
navigation mechanism should also help us improve our storytelling.

We are working on designs for a feature that would allow players to quickly drill down to see information about 
specific topics they are interested in, maybe using a free text search or an organized list of tags.

Initially developed for larger screen sizes, we are working to improve the experience of Winslow Homer Day on 
mobile devices to broaden our potential audience.  We’ve started developing a responsive design that adapts to 
smaller screen sizes, and we continue to make performance improvements on lower-powered devices.

Once the project has matured, we would like to translate Winslow Homer Day into Spanish to make it accessible 
to a wider audience, including people in Winslow Homer’s home country of Costa Rica.
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