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Abstract

Background: Video and computer games for education have been of interest to researchers for several decades. Over the last
half decade, researchers in the health sector have also begun exploring the value of this medium. However, there are still many
gaps in the literature regarding the effective use of video and computer games in medical education, particularly in relation to
how learners interact with the platform, and how the games can be used to enhance collaboration.

Objective: The objective of the study isto evaluate ateam-based digital game as an educational tool for engaging learners and
supporting knowledge consolidation in postgraduate medical education.

Methods: A mixed methodology will be used in order to establish efficacy and level of motivation provided by a team-based
digital game. Second-year medical studentswill be recruited as participants to complete 3 matches of the game at spaced intervals,
in 2 evenly distributed teams. Prior to playing the game, participants will complete an Internet survey to establish baseline data.
After playing the game, participants will voluntarily complete a semistructured interview to establish motivation and player
engagement. Additionally, metrics collected from the game platform will be analyzed to determine efficacy.

Results. The research is in the preliminary stages, but thus far a total of 54 participants have been recruited into the study.
Additionally, a content development group has been convened to develop appropriate content for the platform.

Conclusions: Video and computer games have been demonstrated to have value for educational purposes. Significantly less
research has addressed how the medium can be effectively utilized in the health sector. Preliminary data from this study would
suggest thereisan interest in gamesfor learning in the medical student body. Assuch, it isbeneficial to undertake further research
into how these games teach and engage learners in order to evaluate their role in tertiary and postgraduate medical education in
the future.

(JMIR Res Protoc 2015;4(3):€114) doi: 10.2196/resprot.4016
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Introduction

Video and Computer Gamesfor Educational Purposes

Over thelast three decades, researchers have begun investigating
how video and computer games can be utilized for
nonrecreational activities such as rehabilitation, memory
retention, and education [1]. The growing research interest into
serious applicationsfor digital games coincides with the rise of
the “digital age,” from the mid to late 1980s onward, during
which time video and computer games have evolved from
existing predominantly in the domain of hobbyists into a
widespread activity in contemporary society [2].

Within thefield of digital game studies, a considerable amount
of research has been conducted into the use of games in
education [3,4]. This research has often focused on
demonstrating whether games can be used for educational
purposesfor primary and secondary learners, with considerably
less research into their use for tertiary and postgraduate
education. The literatureis sparser in relation to the application
of digital games for continuing professional development and
lifelong learning.

Current research suggests that digital games can be used
effectively for educational purposes, but whether they can be
tailored to teaching specific learning objectives, and the type
of games best suited to doing so, remains unanswered. However,
the 2014 Horizon Report [5] identified game-based learning as
an areathat islikely to have a major impact on learning in the
next 2 years. The finding of this report is indicative of the
growing interest in using digital game technology more
effectively in education.

Using Digital Gamesfor Education Effectively

Asresearch in this areamoves forward, it isimportant to begin
exploring what is unique about the educational experience
provided by digital games compared to other educational
approaches, and when and how they can be effectively utilized
within acurriculum. Thisgap has beenidentified in theliterature
and there is a suggestion that to address it in the future,
researchers need to explore the nature of the game play
experience and how the player and platform interact, rather than
focusing on one or the other [6].

In the area of medical education, digital games have been
applied in certain formats for several decades [7]. The health
sector, alongside the fields of aviation and military training,
was one of thefirst fieldsto adopt a specific type of digital game
for education training simulators, which began being used in
health in the mid-1990s[8]. More recent research has explored
the use of digital games as tools for patient education in areas
such as childhood diabetes management [9]. Researchers have
also demonstrated that digital games can have a positive effect
for training health professionals, with aconsiderableinterest in
the medium as a tool for reducing the learning curve for
surgeons [10].

There is also some suggestion in the literature that digital
game-based learning may compliment the problem-based
learning approach currently utilized in medical education [4].
This finding suggests there may be arole for digital games to
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play in postgraduate medical education in some areas. Digital
games may also prove a useful tool for engaging learners in
subjects that prove time intensive or contain unique concepts,
terminology, or are difficult to recall. Anatomy and histology
education is one such subject, with the literature indicating that
retaining knowledge is considered a significant challenge for
learners of the subject [11]. Additionally, anatomy content can
be difficult to internalize and contain terminology learners find
hard to retain [12]. Although few digital games have been
utilized to teach anatomy, a nondigital card game was used to
help reinforce content from lectures for optometry students
learning anatomy [13]. Additionally, a study evaluated the use
of aboard gamein acohort of medical and dental students, and
successfully demonstrated improved attitudes and perceptions
toward their learning of anatomy, aswell asanatomy test scores
of study participants[14].

This protocol describes a study into the use of a team-based
strategy game for medical education, with aparticular emphasis
on tertiary and postgraduate level training. The study aims to
explore the player-platform and player-player interaction of an
online, team-based, digital game, with the aim of identifying
how digital games can be used as effective educational tools
for maximum knowledge coverage. A secondary goal of the
study is to evaluate the role of digital games as revision aids
for adult learners and to hel p them assessthe limits and strengths
of their existing knowledge.

The use of digital gamesto teach adult learnersis an important
areafor study, asthe demographic haslargely been overlooked
intheliterature thusfar. In the context of adult education, there
are several aspectsof video and computer gamesthat may prove
valuable, but are as yet unexplored. A core element that has
been researched in the field of games studies, but not
significantly in educational game studies, ishow playersinteract
when playing collaborative video and computer games, amode
which has become popular in the last decade, and itsimpact on
player engagement [15]. Educational researchers have yet to
thoroughly explore these collaborative game interactionsin the
context of educational engagement, or in the context of existing
research conducted into collaboration in education [16], but
such research suggests that the collaborative and competitive
elements of video games may be a core engagement element.

Methods

Primary and Secondary Study Outcomes

This research study uses a mixed methodology to explore the
way player-player and player-platform interaction occursin the
context of educational digital games. The primary outcome of
the study is to evaluate how a digital game supports player
engagement, particularly its value for encouraging cooperative
review of player knowledge in a specific content domain. The
secondary outcome is to evaluate the impact of the game
platform as atool for adult learnersto individually assess their
knowledge strengths and deficits, to target revision accordingly.
Additionally, the research team aimsto obtain preliminary data
on how digital games might be integrated into unit of study
curriculumsin the future.
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Game Platform of “ They Know”

Thegame platform “ They Know” isateam-based strategy game
that was designed for usein arange of educational curriculums.
In the context of this study, the platform will be used to develop
a game for the study of anatomy and histology for medical
students. The game platform distributes anatomy knowledge
across a game map, using interconnected nodes that represent
key learning categories. Players are divided into 2 teams and
allocated to a home base at opposite sides of the map. Theaim
of the game is to work cooperatively with teammates in order
to take control of an opposing team’s home base by crossing
themap. In order to crossthe map, players must answer multiple
choice questions at each node they pass, related to its specific
learning category.

The primary population group involved in this research will be
second-year medical students studying anatomy at the University
of Sydney, Australia. A minimum sample size of 8 participants
isrequired in order to complete the game session. Participation
in the study is entirely voluntary (Figure 1).

In order to develop the anatomy gamefor the platform, an expert
development group will be convened. This group will consist
of subject matter experts in the area of anatomy, who are al'so
familiar with a curriculum of relevanceto the study population.
The expert development group will also include educational
designers who will be involved in the design of the game map
and the coordination of game play sessions.

In order to obtain baseline data, participants will be asked to
complete a brief Internet survey after they have consented to
beinvolved in the study, but before they access the educational
digital game. This survey will provide basic demographic
information, along with data on the level of experience study
participants have had with either commercial or educational
video games and other online educational activities previously.
Additionally, the survey will ask playersto provideinformation
on how they currently revise anatomy content, with a specific
focus on collaborative approaches.

Participants will then be asked to participate in agame session.
Each game session will consist of three 1-hour matches of the
game, at spaced intervals. These spaced intervals will be a
minimum of 2 days apart, a spacing that has been chosen to
provide participants with an opportunity to do relevant revision
between matches or have intermatch discussions with their
teammatesif they desire. Metrics collected by the game platform
acrossthe session will aso be collected and analyzed to measure
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the impact of the game on player knowledge. Game metrics
collected will include information regarding how quickly
participants answered questions and how accurately.

During the game matches, players will be observed by a study
coordinator and will be filmed so that the research team can
review how players interact with their teammates. Filmed
sessionswill be analyzed retrospectively in a structured manner
in order to observe incidence of player cooperation, as well as
to evaluate whether this interaction was socia (genera
chit-chat), strategic (discussion about how to navigate the map,
or specific game mechanics), or educational (discussion about
a players knowledge, or requests for assistance answering
questions).

At the end of each match, participantswill be asked to complete
aLikert ranking of the match. Thisranking will ask participants
torate 5 domainson ascale of 1-6: challenge, competitiveness,
engagement, enjoyment, and replay likelihood. The postmatch
ratings will be used to evaluate how participant engagement
and enjoyment varied across the whole session.

After the conclusion of the session, participants will be asked
to undertake semistructured interviews to explore their
experiences with the game. The semistructured interviews will
provide an opportunity to begin distinguishing how players
interacted with the educational content in a unique manner as
aresult of using the game format. Semistructured interviews
will include discussion of how cooperative game play impacted
on thelearning experience, aswell asthevalue of thetechnology
as atool for shaping revision and review of a set curriculum.
The research team will also be working with the study
participants to explore the ways in which their knowledge has
been structured as a result of playing the educational video
game.

By conducting this study, the research team hopes to make
contributions to the current understanding of video games and
their use for educational purposes. In particular, it is hoped that
undertaking this study will develop a more comprehensive
understanding of the use of video games for educating adult
learners, a group currently not significantly researched in the
field of game studies. Finally, this study is researching the use
of a genre of games that has never been utilized in medical
education, and has only had minimal research interest in the
broader educational research.

Permission to conduct this study was received from the
University of Sydney’s Human Research and Ethics Committee.
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Figurel. Game play diagram.
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Results

Discussion

Thisprotocol describesaresearch study initspreliminary stages.
However, several research outcomes have been achieved. First,
after consultation with the medical faculty, a specific content
areg, first- and second-year anatomy and histology, has been
chosen asthefocus of the game. Additionally, an expert content
development group has been convened to begin devel opment
of content for the digital game platform suitablefor second-year
medical anatomy students. This content group consisted of 6
subject matter experts and educational designers.

Additionally, development of the game platform has been
finalized and tested by small groups of experienced commercial
game players. These early tests have been used to ensure the
stability of the game platform prior to being utilized by the
medical students, aswell asto determine expected match times
for playing each game map.

Finally, second-year medical students have been recruited to
participate in the study. A total of 54 second-year medical
students expressed their interest in participating in the study.
Theseindividualswill be contacted to participatein small group
sessions of the digital game containing the anatomy content. It
is anticipated that with 54 participantsit will be possibleto run
up to 6 sessions with 8 participants per session.
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Preliminary Findings

The literature on the use of educational digital games has
repeatedly shown them to have a positive effect on learners[3].
In the context of medical education, there has been significant
research interest in the use of digital gamesin clinical training,
such as for surgical skillstraining [17]. There has also been a
small amount of research into the use of digital games for
continuing education, including one study into their usability
for resuscitation skillsretraining [18]. Far lessresearch hasbeen
undertaken around applying digital games in the tertiary and
postgraduate context, though there is some literature to suggest
there is interest from students toward the use of digital games
to enhance health education [19]. Although this protocol can
only describe preliminary outcomes of the research study,
recruitment datafor the study would suggest thereis some level
of interest from students within the study population toward the
use of adigital gameto teach anatomy. This preliminary finding
appearsto support the existing research in thisarea, and hasthe
potential to add datato an area of research that isunderexplored.

At the postgraduate level, there are numerous units of study that
are considered challenging for learners, but integral components
of medical education. Anatomy is a good example of this
phenomenon, as it is a hecessary foundational subject for this
student group, but learners often find it complex and difficult
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to learn [12]. In order to continue to offer high-quality
educational experiencesto learners, it isimportant for educators
to explore tools that may enhance the educational impact of
curriculums. The team-based strategy game described in this
research protocol may prove avaluable tool for imparting such
information, due to mechani csthat make games highly engaging
and the networked structure of the game map used in thisgenre
of game, which is anticipated to align well with an anatomic
curriculum.

Developing methodol ogies that can effectively capture how a
learner interacts with a technological medium and not just the
end result of that interaction is a challenge for researchers of
many disciplines. In medical education digital game research,
randomized controlled trials are the dominant methodology
used, which are a very effective means of demonstrating a
knowledge change [20]. However, they are less valuable for
capturing what about the medium is unique and effective. This
protocol has explored amixed methodol ogical approach, which
may be of benefit to other health researchers interested in
evaluating digital games for use on alarge scale, such asin a
postgraduate unit of study curriculum. The use of structured

Janssen et al

observation provided a powerful tool for developing
understanding of player-player and player-platform interaction.
Paired with semistructured interviews, this approach should
provide a holistic perspective of how digital games can be
uniquely utilized for knowledge retention and consolidation.

In all areas of digital games studies, there is a shortage of
research investigating how the medium teaches effectively,
particularly how various game mechanics work [21]. It is
important that a better understanding of this technology’s
strengths and weaknesses is developed in order to effectively
utilize it in the context of medical education.

Conclusions

Digital games are a common recreationa medium in
contemporary society. They have also been shown to be
effective for serious applications, such as education or memory
retention. In medical education, they have great potential to
engage with adult learners, but there is minimal research
exploring how to effectively use them for this purpose. Further
research in this area would be of benefit to both learners and
educators alike.
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