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Introduction

The inaugural Games for Change Asia-Pacific Festival, held in October 2021,
hosted over one hundred exciting presentations from throughout the Asia-
Pacific region. With a population of over four billion people, this region
represents over half the world and is home to a vibrant mix of cultures and
peoples that engage with games in their everyday lives. Throughout the
region, innovative and thoughtful work is constantly being done to design
innovative games for learning, health and social change - but this work
is not always visible to people in the region or other parts of the world.
This is what the new Asia-Pacific chapter aims to change. The festival exists
to highlight these innovations, to connect game developers, researchers,
practitioners and players, and to inspire the next generation of literal
game-changers. Correspondingly, this journal has been established for
the complementary purpose of highlighting the important research that
informs and illuminates the work of those presenting at the festival as well
as their peers.

Games for Change Asia-Pacific stands on giant shoulders. Since 2004 the
Games for Change (G4C) organisation has operated out of New York, with
regional chapters in Latin America and Europe. G4C's mission is to foster
the development and awareness of games and interactive technologies
that make the world a better place. Research plays an important role in this
mission, as the evidence generated from such research can serve to guide
the ways in which games might be used for aims other than (or, in some
cases, additional to) consumer entertainment.

For this first issue of the Games for Change Asia-Pacific journal, the
editorial board has identified a collection of ten thought-provoking papers
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that showcase a diverse range of game types,subject areas and
frameworks. Some report on custom-designed games (or plans for them)
and the theoretical, clinical or personal approaches that have informed
their development. Others describe how existing commercial games are
being used in ways that positively impact people’s mental or physical
health. One describes the therapeutic use of the game creation process
itself. Anumber focus on mental health and wellbeing, others on education
and clinical practice. All, however, are valuable and revealing, and enrich
our understanding of the ways in which games can make a contribution to
our lives.

We lead this issue with a paper by Elyssebeth Leigh, winner of Simulation
Australasia’s Ray Page Lifetime Achievement Award for her tireless work
in promoting serious games and simulations. Leigh sets the scene for the
issue by presenting an analytical framework for understanding why serious
games, and play in general, continue to not be taken seriously enough
by educators. Personal in tone and informed by decades of experience,
Leigh traces her own history with educational trends and dogmas since the
1960s, including the formative experience of losing her teaching position
and ending with advice on how to help teaching peers make the leap to
using games in their practice.

A paper follows that also looks at teachers and teaching. Anne Southall,
Stefan Schutt, Rebecca Miles-Keogh, Adam Staples and Steve Murphy
examine teacher education and the ways in which ‘approximations of
practice’ usually undertaken in school placements by student teachers
could be achieved in more targeted ways through deployments of digital
simulations and role plays that are informed by practice theory. An initial
pilot case study is described and comparisons are made to the field of
health care, which has long used simulations and role plays - both through
the use of technology and trained actors.

In another area of education, and with a focus on motivating resilience and
wellbeing, Nancy An, Gillian Vesty, Chris Cheong and Pavithra Siriwardhane
outline the use of a serious game of ethical decision making, Bogart, that
helps business students deal with challenging workplace situations. They
argue that practicing wellbeing literacy through the alternative journeys
modelled in the serious game will help students understand the
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ramifications of choices they make when they respond to ethical dilemmas.
The ability to build resilience through repeated game play experimentation
is an important design feature of serious games and an essential
pedagogical tool for work integrated learning.

Another custom-designed game environment is the subject of the next
paper by Simone Gindidis and Azadeh Feizpour, but this time with the
early years in mind. It introduces a series of serious games called TALi
DETECT that are designed to assess the development of cognitive attention
in children aged from four to seven years old. TALi DETECT is presented
as a validated form of Software as a Medical Device (SaMD), a colourful,
vibrant and engaging digital App that spans the worlds of research and
clinical practice.

A recurring theme of this issue was the promotion of physical or mental
health through games. Jane Cocks, Colleen Stieler-Hunt and Christian Jones
take an approach that is both conceptual and practical by presenting a
detailed framework for designing games for health behaviour change.
Developed through the integration of research and practice, this
framework offers useful tools and advice for designers and developers of
games for health.

The following two papers report on how pre-existing consumer games can
be used to improve the lives and health of young people. Kathleen Yin,
Matthew Lee, Kiran ljaz, James Smith and Louise Ellis discuss their research
into the divergent ways in which augmented reality games Pokémon GO
and Harry Potter: Wizards Unite can encourage people to undertake
outdoor exercise, highlighting the influence of game design and player type
on specific ‘exergame’ effects.

Ben O'Mara, Matthew Harrison, Natasha Dwyer and Kirsten Harley then
present a plan for a scoping review on the impediments to video game
use by people living with motor neurone disease. Here the focus is on
barriers experienced by a segment of the population in relation to an
activity that most others take for granted - game playing as recreation. This
paper makes the important observation that the productive use of games
includes entertainment for socialisation and wellbeing, especially by people
who are locked out of other forms of interaction and play.



4 VIKTOR ARITY, DALE LINEGAR, STEFAN SCHUTT & GILLIAN VESTY

There are two important papers in this publication that report on games
as tools for understanding the experiences of others living with mental
health issues. Researcher and artist Troy Rainbow discusses the simulation
of experiences of schizophrenia and psychosis through Extended Reality,
described as encompassing 360-degree film, and forms of mixed reality, as
well as stories told simultaneously across a range of media forms including
live theatre and digital media. Informed by his own family experiences,
Rainbow outlines a number of ideas for using forms of ‘technodramaturgy’
to generate a greater sense of empathy with people experiencing
schizophrenia and psychosis.

Michelle Chen's contribution to this volume takes a different approach but
with some aligned aims - how guided game creation with young people
experiencing anxiety and depression can serve as community awareness
raising, as well as an empowering form of self-expression. Chen describes
the ways in which games creation workshops have led to positive outcomes
for both game creators and players of the games who gain a deeper
understanding of the lived experiences of others.

Lastly, and reminding us that not all games are played on computers, Dan
Epstein outlines the deployment of a collectable card game Vaxcards to
address a topical theme at the time of writing - vaccine hesitancy. Epstein’s
paper reports on the experiences of Year Seven school stakeholders
students who used Vaxcards as part of a school vaccination program.

Together these articles showcase insights from experienced and emerging
game-based educators, enthusiasts and researchers who, like us, note the
potential of games in dealing with some of the world's wicked problems.
We are encouraged by the creative yet rigorous ways in which the authors
have positioned games, and game making, as a force for good in human
society, and the practical advice and collaborative spirit they offer. Given
that this is only the first issue of our new journal, we can’t wait to see what
future issues will bring.



Why is there such resistance to
playing with learning?

ELYSSEBETH LEIGH

ABSTRACT

Games for change - and learning - are here to stay. But uptake by
educators at school and tertiary levels remain lower than it could be.

This article explores a daunting list of inhibiting factors that reduce the
chances of games becoming more widely adopted as educational methods.
Such factors have been documented since the 1960's and apparently
remain as unyielding in their resistance to the notion of playing to learn as
when they were first identified.

So, the urgent question for proponents of using concepts of play -
including simulation, games and virtual reality as examples - is why this
state of affairs has remained static for so long. And there is the consequent
question of what such proponents need to do to help educators make the
‘seismic’ shift from resistance to adoption of games for learning? Existing
barriers to playful engagement with learning can be reduced over time and
will involve sustained action by individuals and/or organisations to increase
playfulness in learning environments.

INTRODUCTION

There is a clear distinction - however unfortunate - to be made between
5
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informal and formal learning environments. While it is acknowledged that
children learn through experimenting with their environment, and that
play is their chief way of doing so, formal learning environments continue
to resist its use. Similarly, the capability of human beings to test out
behaviour in the relative safety of ‘play’ is widely understood, however
formal education environments habitually separate ‘play’ from ‘learning’ in
ways that dismiss the potential of play, and often strenuously resist the
idea. And the continuing puzzle is why this is so.

Children use play as experimentation, trial and error, as mimicry to
rehearse behaviours they foresee needing to understand, as a means of
relieving tension and assist in learning to cope with unfamiliar and even
fearful situations. Play can help with exploring and stretching the
boundaries of the known and familiar through imitation of social themes
and even achieving understanding of what constitutes ‘good’ and ‘bad’,
which, in themselves are cultural constructs so deeply embedded as to
be difficult to reach. The fun of play contributes enjoyment of life, and
awareness of self in context - thus the schoolyard is often rather apparent
confusion than real chaos; and, as children, we understand how playful
learning helps us to handle mystery and fear, uncertainty and non-
replicable events.

However, as adults we somewhat mysteriously lose that insight and move
instead to distancing ourselves as ‘child’ from ourselves as ‘adult’ as
exemplified in a passage from one of Paul's letters to the Corinthians,
which is often quoted when people disapprove of levity in learning
contexts:

When | was a child | spake as a child, | understood as a child, | thought as a
child; but when | became a man | put away childish things.

For now we see through a glass darkly, but then face to face; now | know in
part; but then | shall know even as also | am known. (1 Corinthians ch.13 v
1in OUP, 1996)

Such an approach implies the need for adult seriousness in all things -
whatever that may mean to specific individuals. This urgent ‘need’ for
seriousness can readily be identified in the overwhelming reliance on
‘teaching’ to induce ‘learning’ in formal educational settings.
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Children, having no need for such formality, joyfully create learning
environments that integrate acquisition of required knowledge into
activities copying aspects of the adult world they know they must enter,
but find mysterious and even fearful. Child's play does not attempt to
model life in realistic detail, nor does it overtly include ‘lessons’ to be
learned; however, despite children considering only that they are ‘playing’
and enjoying the moment, the ‘lessons’ they are learning are subtle and
profound. | am strongly in favour of educators looking at children's
engagement with learning as they play and then taking the time to figure
out all the possible ways of taking that into the ways we arrange our own
knowledge-driven environments. Notice | am avoiding use of the term
‘teaching’ here, as | strongly agree with Professor Jerry Harvey (1999) who
agrees with Carl Rogers that nothing of value can be taught but much of
value can be learned.

Simulations and games offer both learning and fun in abundance so why
are the barriers | am about to discuss still so prevalent, and what can be
done about that? One step is to acknowledge that it is time to re-write that
message to the Corinthians along the lines of:

When I was a child | spake as a child, | understood as a child, | thought as a
child; but when | became an adult | have learned how to put ‘childish’ things
to new, complex and engaging uses.

While play has long been acknowledged as part of early childhood learning
it seems that we become concerned by conformity, standards and even
motivation to learn. After joyfully describing the adventures of a 16 month
old toddler learning about things around her, John Holt noted (1972, p. 17)

It is hard not to feel that there must be something very wrong with much of what
we do in school, if we feel the need to worry so much about ...motivation.

| am raising these points on my way to examining a current list of barriers
- and their actual or supposed - underlying causes, because | want to be
explicit about the fact that opposition to playfulness in formal education
contexts is a very old phenomenon. And | am certain that if proponents of
the playfulness inherent in games and simulations for learning are going
to move the ‘learning game’ forward - meaning away from - endless
seriousness then we need a much better awareness of the barriers ahead.
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TEACHING AND LEARNING IN THE 1960’'S

I am focusing on the period from the 1960's to the present because it spans
my own learning experiences, so | can speak personally about them, as well
as considering what is - and was - being researched and published about
education and the use of games. | am also acutely aware that everything
| draw on has antecedents, some of which | may know, while others may
prove to be factors you choose to recall for yourselves and may even be
recalled differently by you.

| was a wilful child in a small country school where almost everything was
taught by rote, because - for the pitifully few teachers - that was the
only way of controlling their large classes. At least that is how | thought
about those years until much, much later. Through those years | ‘learned’ to
despise rote-memorisation because | was never very good at it. However,
| loved learning because | was interested in connections and relationships
among ideas. | could not get enough of it and became a high school
teacher.

However, | could not in conscience, use those content-driven ‘teaching’
processes and plunged full tilt into alternative strategies that lessened my
‘authority’ as a teacher while increasing learner engagement by bringing
the real outside world into the classroom. The logic of such a strategy
seemed unassailable - but it wasn't. In my second year of teaching | lost
my job and began learning about the complexities of society’s relationships
with education. | battled for three years to overturn that decision but
by the time the ‘war’ was won | knew | would never again teach in a
formal schooling environment. So, what did | learn from that unfortunate
career beginning? Lesley Wilson has developed a great summary of what |
needed know and Table 1 (Leigh & Leveque, 2021) arranges her insightful
list of curricula into clusters for easier reference. In the years since that
unfortunate - but perhaps most fortunate - beginning | have spent the
remainder of my working life learning about, designing and using
simulations and games for learning.
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(Source is) INSTITUTIONAL

Crvert, explicit, or
written curriculum

Written /produced documents chosen to support an institution's
intentional instructional agenda.

Rhetorical
curriculum

Ideas offered by policymakers, school officials, administrators, or
politicians.

{Source is) - TEACHER

Curmiculum-in-use

| The actual curriculum as delivered and presented by cach teacher

{Source is) - STUDENT

Received curriculum

Those things that students actually take out of the classroom

Internal curriculum

Processes, content, knowledge combined with the experiences and
realities of the leamer to create new knowledge. Educators have little
control over the intermal curriculum since it is unique to cach student.

{Source is) - INVISIB

LE

The hidden or covert
curriculum

1t may include both positive or negative messages, depending on models enacted
and learner perspectives. .. derived from the very nature and organizational
design of the [institution], as well as behaviors and attitudes of teachers
and administrators, (Longstreet & Shane, 1993 p46)

The null curriculum

All that is mef taught, thus conveying the message that these elements are
not important in their educational experiences or in our society. What
students cannol consider ... they are unable to use, fwhich has]
consequences for the kinds of lives they lead. (Eisner 1993)

Phantom curriculum

The messages prevalent in and through exposure to any type of media can
play a major part in enculturation of students into a predominant meta-
culture, or nammower or generational subcultures.

The electronic
curriculum

Those lessons learned through searching the Internet for information, or
through nsing e-forms of communication

{Source is) - COMMUNITY

Societal curriculum
{or social curricula)

The massive, angoing, informal curriculum of jamily, peer groups,
neighborhoods, churches, organizations, occupations, mass media, and
other socializing forces that "educate™ all of us throughout our lives
(Cortes, 1981 p24)

Concomitant
curricuhim

What is taught, or cmphasized at home - may be received at church, in the
context of religious expression, lessons on values, ethics or morals, etc.
based on the family’s preferences

Table 1: Types of curricula influencing learning (based on Wilson, 2020)

| now know that - in acting as | did and thereby losing my job - | violated
the underlying values of several items on Wilson's list. | did work to the
overt/written curriculum but violated the rhetorical curriculum by using
methods not sanctioned by those ‘guarding’ it. | (inadvertently | must add)
revealed the hidden curriculum as being bounded by the rationalities of
a time and place with which | was unfamiliar, and in doing so challenged
the beliefs of those guardians about its ‘rightness’. | included items from
the ‘null’ curriculum in class work, and in doing so again challenged the
‘guardians’. I'm sure you are seeing the picture by now. My focus was
ensuring the ‘received’ and ‘internal’ curricula as taken away by the learners
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would be consistent with their lived experiences beyond the large brick
buildings where we congregated each day. In fact, that is still my practice.
But wisdom comes with adversity, and | learned enough from those early
lessons to understand that all these curricula co-exist and that it is their
interplay that determines our daily experiences.

FINITE AND INFINITE GAMES

The philosopher James Carse has helpfully identified the two types of game
being played at that school -he calls them Finite games and Infinite games.
As a new young teacher, | thought | was free to play the Infinite game
wherein | could play with the rules of education to give the learners their
best chance of future success. Instead, | was in a context where only Finite
games could be played. | was supposed to play by the rules which had
been firmly established in that context and was not supposed to upset the
status quo - which | did repeatedly albeit unknowingly. Little wonder that
my ‘three years in the wilderness’ were so swiftly mandated. However, the
playfulness of the Infinite game has brought me here today - where | can
choose to play either game as needed by the context. This framework for
understanding the interactions within specific contexts is especially useful
for those hoping to encourage other educators to adopt play as a learning
tool. We all need to know how to use the framework to analyse immediate
contexts when deciding which of the two games is in play at any moment.
A summary of the key features of each type of game is in Table 2:
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Finite Games Infinite Games
* plan to win * play to continue playing
* ends when someone wins * rules are internally defined
is bounded by defined rules(temporal, play with ( not within) boundaries of time
spatial, numerical space, numbers

requires other players, known as opponents | no questions of eligibility about who can
play

the player as seeker of titles recognised by [ the player as artist, creator, innovator
society

there are many finite games to play there is only one infinite game

Table 2: Key characteristics of Finite and Infinite Games (based on Carse, 2013)

| now know that | did not learn those early lessons as well as | could
have, and in the late 1990's | found myself again facing disaster. This time
| did not lose my job - but instead took on the even greater challenge
of completing a doctoral research program (Leigh, 2003). In effect, this
time | chose to play the Infinite Game deliberately - and ‘play with’ all the
knowledge that was available to me as a doctoral student and while - for a
period - | was no longer confined by the finite rules of academic progress
(while still operating within their enabling constraints). My main focus was
on the role of facilitators using simulation as an educational framework in
a tertiary environment. Along the way | explored the tangential question of
why some people resist, and object, to anything that involves play in formal
learning environments. Fear of making a fool of oneself turned out to be a
powerful factor.

ANACLITIC DEPRESSION BLUES

Formal education prizes orderly and sequential progression of knowledge
acquisition with visible and sustained reliance on regular written/oral
assessment of what has been remembered. It relies on hierarchies of
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control based on actual or supposed possession of information to create
both a sense of authority in those with knowledge, and a consequent
sense of dependency in those seeking to acquire it. Unsettling this set of
arrangements can disturb taken-for-granted norms and habits. For some
individuals it creates what Jerry Harvey (1999) called the ‘anaclitic
depression blues’ whose symptoms in adults can include depression
arising from separation from ideas or relationships that are very important
to them. In the context of using simulations and games for learning such
blues can arise for learners by disturbing the belief that there will always
be someone on whom to depend, and therefore they do not have to take
responsibility for their own learning.

Conversely it can arise in those higher up the knowledge hierarchy if/when
it disturbs their belief that they are the ‘knowers’ and that their role is
to pass on that knowing to those below them, who don't yet ‘'know'. At
some point during preparation for the doctoral work | was advised by an
experienced educator that If the student hasn't learned, then the teacher
hasn't taught. | was horrified by the thought of placing so much pressure
on one end of the balance board that is a learning relationship. But this is
what formal hierarchies of education seem to imply - and when simulation
and games disturb this fragile house of cards, then for some it is too much,
and retribution for causing such dislocation can be swift as | learned but
did not yield to.

WHO'S ON FIRST?

I am referring here to the famous eight-minute comedy skit by Abbott
and Costello where a simple communication task becomes the base for
a running joke that has Ilasted more than 70 years. Visit
https://www.youtube.com/watch?v=kTcRRaXV-fg to enjoy the comedy for
yourself as you think about this - Being ‘in control' of a group of game
players is as easy as explaining Who is on first? And | trust that it becomes
clear that losing control of participants creates the energy for comedy and
learning - but also has consequences.

When Bud Abbott launches into the routine, he and Lou Costello both
know they are totally reliant on each other to keep it going and they did
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so, flawlessly for years. Designers of simulations and games, educators
choosing to use their products, learners entering (willingly or otherwise)
into the play ‘routine’ and administrators overseeing the context are all
similarly interdependent in keeping the action going. At any moment even
a single player can disrupt the flow and suddenly the educator, the player
even the administrator may find themselves in that terror-inducing place of
losing control. R D Laing showed us these terrors and their framing systems
via poetry in his four-line epithet which captures the dilemma of seeing the
‘sgame’ but being unable to articulate it in a way that releases all involved
from the need for pretence.

They are playing a game. They are playing at not
playing a game. If | show them | see they are, |
shall break the rules and they will punish me.

I must play their game, of not seeing | see the game.

As an educator using simulations and games, of course you are playing
a game and inviting participants to (for example) explore bottlenecks in
supply chain management via a one-hour version of the Beer Game
(Skillbynamics, 2021) or learn about empathy and environmental
awareness via Sky: Children of the Light (thatgamecompany, 2019) a free
activity available from Games for Change. You and the participants both
know you are all playing a game and that success requires a period of
willing suspension of disbelief (Coleridge, 1817). But you also know the
boundaries of the game and therefore how to step into - and out of the
game. Laing could be interpreted as writing about what happens when
those boundaries are violated either by misuse of a game or some
unintentional intrusion into personal spaces. Maintaining control in such
conditions is not what conventional educators have been trained for -
so it is little wonder that resistance to using simulations and games can
be found to reside in (often unvoiced) concerns about how to maintain
control. | have had this resistance paraphrased as my students can't .... -
whatever is being proposed, yet the learners have neither been asked to
attempt, nor tried and failed, to do whatever is being proposed.

Thus, the question about Who's on first? or who’s in control? is neatly
avoided and the fear of losing control remains largely hidden from view -
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and so also does the opportunity to invite learners to take up the challenge
of getting out of control and into action.

LEARNING FROM DIFFICULT PEOPLE

Difficult people are everywhere - indeed | am one at this moment, overdue
as | am with this article. Here - as in other aspects of life the choice
for gamers, simulationists and experience-based educators is whether to
avoid noticing the game of avoiding difficulty or to decide whether to speak
up and name it. A short internet search for comments about difficult
people revealed three other possible responses - loosely aggregated as
walk away or forgive or learn with/from them. The trouble with difficult
people is that they seldom recognise the title as pertaining to themselves.
They have valid reasons for their stance and are quite prepared to fight
for it - even if/when no battle is needed. Educators, uneasy about doing
anything out of the normal that might stir up trouble, resist using
simulations and games because - intuitively or from previous experience -
they are alert to their own inner uncertainties and have no wish to put their
(actual or self-perceived) frailties on display. Thus, the idea of learning from
difficult people will not appeal to them. And, by association, active learning
processes which might uncover difficult people will be equally unappealing.

Conversely, educators who do choose simulation and games as learning
vehicles are aware they may be in a for a wild ride and prepare accordingly,
often in the spirit of Lailah Gifty Akita's advice that - The difficulties in life
are vital for our personal growth and well-being. This does not mean they
succeed on every occasion, rather they know how to succeed and how to
fail and moreover that both are equally good educators.

THAT FLAKY EDUCATOR

Fear of acquiring a label like flaky can stop otherwise competent educators
in their tracks. It seems such an innocuous word to have such a large
impact on otherwise competent and experienced educators. So where is its
power? And why does it contribute to resistance to use of simulations and
games? To answer this question means returning to that earlier comment
about organisational hierarchies of control. You are not flaky if you have
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behaved properly and climbed that hierarchical ladder cautiously and
stayed true to orderliness and formal structure. You may be/become flaky
if you step aside from the ladder and pursue learning that does not appear
to contribute to familiar education structures. In his 1930's classic satire
on the limitations of formal education titled The Saber-Tooth Curriculum,
Peddiwell (1939) showed how this can play out by imagining a conversation
occurring at a time when the once relevant ‘sabre-tooth tiger hunting’
curriculum became redundant. The tigers were extinct, and people were
facing new threats and needs. One particularly radical agent for change
demanded -

And why in hell should children try to scare tigers with fire when the tigers are
dead and gone?

Only to receive the witheringly logical reply that

If you had any education yourself ... you would know that the essence of true
education is timelessness. It .. endures through changing conditions like a solid
rock standing squarely and firmly in the middle of a raging torrent. You must
know that there are some eternal verities, and the saber-tooth curriculum is one
of them!

Read the book yourself and consider where you sit along the continuum of
eternal verities. Are you flaky? By which | mean prepared to change when
that is required to stay aligned with what is happening around us, or stuck
like a solid rock hoping that change does not touch you?

Being flaky may well mean taking risks, some of which will fail. It may
mean encouraging learners to allow meaning to emerge from action - and
inaction. It will mean failure at times. It also suggests enjoyment (who does
not enjoy a deliciously buttery flaky pastry!) and a lightness of touch. Flaky
does not mean delicate or insubstantial - although both those charges may
be hurled at educators who make the choice to step aside from convention
and orderliness.

REPRIMANDS, PUNISHMENT AND PENANCE

Being reprimanded by colleagues or managers is never pleasant, and
seldom actively sought after. And in my opinion, is often used as a way
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of diverting attention from the problems that simulations and games may
have caused to emerge in the broader context. But this is seldom evident
in the moment of the reprimand. Again, to draw on my own experience, as
| was beginning my doctoral studies | was subjected to a severe reprimand
and ordered not use simulation in my practice after a (yes one!) student
complained about its adverse impact on her. It took a doctoral research
program to identify that as the underlying issue! Her letter of complaint
was laden with accusations about my bad practice, the terrible textbook
and sundry other grievances.

| took my punishment and then worked frantically to review what had
happened and why. Along the way my punishment turned into the reward
of extensive international travel in pursuit of answers, new friendships and
publication of books and articles. If she had not complained so bitterly, and
the manager had not blundered so badly, much of that might never have
happened. | am not saying do not be afraid of punishment, | am saying
it may open up opportunities not previously considered or possible. And
as times passes, | sense that the irony is that it is the fear of a reprimand
that holds individuals back from using simulations and games, and not the
reprimand itself.

COMPLICATED, COMPLEX AND CHAQS

One knowledge management tool which can be usefully applied to
explaining how to locate simulations in differing contexts is the Cynefin
domains of knowledge (Snowden & Boone, 2007) which defines five kinds
of contexts. Using this tool different forms of play and games allows
effective positioning of different forms of activity making them more likely
to be acceptable. The Cynefin framework identifies Ordered, Unordered
and Confused as three conditions of human operations. Ordered conditions
are easily recognisable and quickly responded to, based on routine
applications of familiar habits. Unordered conditions are unfamiliar, so
exploration is essential and may require reflection observation to precede
examination. When conditions are Confused an essential first step is to
determine the domain you are in and then move towards operating
according to the relevant heuristic thus: In Ordered conditions the Clear
domain employs the heuristic of make sense of conditions to understand
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(categorise) them and respond, (think of a classroom and the engrained
habits of behaviour to be seen there). Still in an Ordered condition the
Complicated domain requires making sense of conditions, then analysing
them to establish how to response. The domains in Unordered conditions
require a different approach. The Complex domain must be examined
(probed) in order to make sense of events before responding, while the
Chaotic domain demands action with some possibility of making sense
later.

Teaching/learning context Teaching/learning context
is COMPLEX is COMPLICATED
After action reviews Flipped Classrooms
Inquiry-Based Learning \ Differentiated Instruction
‘Open’ simulations Game-Based Learning ‘Closed’ simulations

Expeditionary Learning
Personalized Learning

APORETIC/CONFUSED Problem based learning

emotional state requiring Blended Learning

information about \ Kinaesthetic Learning
WHERE we are (context) Y

Teaching/learning context

Teaching/learning context is CLEAR

is CHAQTIC

. ) Direct Instruction
Learning only happeas afterwards

Universal Design for Learning
© E Leigh and LL Levesque, 2021

Image 3: Cynefin Domains of knowledge - a framework for locating simulations and
games in context

This is a helpful set of rubrics once we understand that the unsettling
feelings created by simulations and games push participants, educators
and administrators into conditions of Confusion where, without quick and
effective use of an appropriate rubric, bewilderment takes over and
everything must revert to Order as fast as possible in order to avoid
immersion in the anaclitic depression blues.

Making visible the alliance of simulations and games with relevant learning
goals as anchored within the Cynefin context-based framework enables
proponents to be specific when describing why games and simulations
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are valid and viable learning strategies. Open simulations and games are
characteristically found in the Complex knowledge domain, and are more
likely to induce fear and confusion than Closed designs which reside in
Ordered conditions. The latter are puzzles to be solved, with the security of
knowing that someone else has previously done so.

A range of literature, aligning education contexts with forms of simulation
and application principles allowing the user to gauge their relevance and
efficacy for particular learning environments is available at
http://www.btwebz.com.au/simulation/framework.ntm. While this was
created for a healthcare learning environment its principles are applicable
in most learning contexts, and well worth exploring.

REVIEWING THE STATE OF PLAY

A review of what is known about playing to learn reveals clashing beliefs
and cultural values, misunderstandings, and fear, turning education into
battle grounds where quality, logic and reasoning are insufficient to change
attitudes. Undertaking a project management-style After Action Review of
successful projects and ones that have stalled or failed, would provide
an interesting list of propositions for enlightening educators and
administrators disinclined to consider play as a legitimate learning mode.
One spectacular example of well-formed education materials that included
simulations and games as part of its overall strategy was the carefully
crafted and extensively supported M.A.C.O.S. curriculum which included
several board and card games to introduce cultural diversity themes. The
defeat of this ambitious project based partly on ill-judged and ill-informed
arguments (Gudzial, 2018) remains a salutary reminder that education can
become a battle ground on which factors like quality of work, logic and
reasoning are not the best or sufficient weapons of defence.

WHAT'S TO DO?

So, what can proponents of simulations and games do to help educators
make the ‘seismic’ shift from resistance to adoption of games for learning?
| propose three stratagems. First face up to our foibles and prejudices - we
love to play, believe it has no equal when the task is to provide engaging
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and memorable learning moments. But - those are beliefs not facts equally
relevant to all contexts or settings or goals. So, knowing how our own
stance affects our actions is a primary task.

Second understand that educators who do not share our beliefs or
passions may be -

+ daunted by the amount of change to routines required
+ troubled by the ‘extra time’ that games seem to require

+ thinking of games as a whole new language - and wondering how
they could find time to learn it?

+ concerned for their reputation/status

+ inclined to think that /t's not education if it's play

+ focused in providing abstracted formal education
+ unable to see games as ‘purposeful education’

« worried that games can be considered a cop out - avoiding the
hard work of learning

- and accept all of these as valid, honourable and reasonable beliefs (just
as ours are). To address them we need a variety of approaches too many
to be addressed here - but there is a great deal of literature available - and
of course Games for Change is a great place to begin your explorations.
Where we too often fail, is in not accepting the validity of these beliefs and
then pushing ahead with our agenda at the expense of achieving shared
understanding. | offer the glorious failure of M.A.C.O.S. as evidence for this.

And finally look closely at all our designs, toys, playthings, programs, apps,
participants, learning goals and contextual characteristics and spend the
requisite amount of the time to learn how to blend them for the benefit
of all involved. Hasten slowly is a useful motto when we aim to influence
towards change. Sometimes games and simulations will win, sometimes
they will lose - but there will always be learning. Although M.A.C.O.S. has
disappeared Jerome Bruner, its educational godfather continued to learn
and write and contribute concepts and ideas that still influence learning,
albeit perhaps not in the ways he'd once thought.
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Practicing to become a teacher:
learning from simulations and
roleplays
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ABSTRACT

This paper explores how teachers-in-training can gain crucial experience by
taking part in simulations and roleplays. The use of simulations and role
plays has been in discussion by teacher trainers for some years, inspired
by practices in other highly regulated industries such as health care and
nursing, but the same rate of adoption has not been forthcoming.
However, this need has become more evident - even urgent - during the
COVID-19 pandemic and subsequent school closures, which has result in
cancelled placement opportunities on a massive scale.

We argue that although actual classroom experience remains a central
component of teacher training, critical skills developed through practice
experience can be provided in virtual environments that deconstruct the
complex practice of teaching and explicitly make connections to the
theories and principles of good teaching. We identify key features to be
considered when creating effective simulated teaching and learning
experiences. A range of technologies are discussed that support
approximations of practice, and we present an experimental example of
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a simple interactive video that was created using readily available
technologies.

INTRODUCTION

Teacher education, like most other elements of society, has had a difficult
2020 and 2021. The COVID-19 pandemic forced an unexpected and rapid
adaptation to online working, teaching and learning - and this has
continued as the virus has continued to impact daily life around the globe.
This is particularly true in teacher education where disrupted school
placements and distance learning have resulted in a varied (and often
diminished) experience with teaching students leaving their studies less
prepared than pre-COVID graduates. A large body of literature has
established the value and impact of simulations in teaching different forms
of practice, including via digital platforms. In response, we discuss some
promising pedagogies designed to deconstruct the complex and dynamic
nature of classroom practice, as well as aligned technologies that offer
simulated learning experiences including role plays and serious games.
This paper will focus on current literature surrounding these efforts to
‘approximate practice’ (Grossman et al., 2009) and identify some key
features. We argue the need for explicit representations of practice that
can be decomposed and analysed, followed by opportunities for practice
approximations and feedback through simulation, role play and serious
games.

SOCIAL PRACTICE THEORIES

In teacher education, a disconnection exists between what might be
deemed ‘the practice of teaching’ and ‘the teaching of practice’. The
research tells us that beginning teachers often find it difficult to apply what
they learn in their course to their work as teachers. Commonly dubbed
‘practice shock’, beginning teachers will typically regress from the research-
informed things they have learnt in their course to personal
understandings developed through their own school experiences (Blomber
et al., 2013; Lampert & Ball, 1998). Teacher education, researchers say,
needs to be more effective in helping students develop practical knowledge
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and skills for the classroom (Cochran-Smith et al., 2017). It needs to shift
from a focus on what teachers know to what they do (Kemmis et al., 2014).
This focus on practicing presents a particular challenge to teacher
education where practical (school-based) and theoretical (university-based)
elements are often distinctly different. This means that the complex
practices of teaching remain opaque for many teaching students (Miles et
al., 2016).

This is where practice theory, which recognises the complexity of teaching
as a practice, can shed light. Centred on Grossman'’s theory of professional
practice pedagogy, a practice theoretical approach allows for an emphasis
on ‘core’ teaching practices. Described by Grossman et al. (2009) as
“occurring with high frequency in teaching” (p. 277), ‘core’ or ‘high leverage’
(Ball & Forzani, 2009) practices like these can be approximated in a range
of ways.

Social practice theories provide a way to understand practice in three ways
that are helpful for articulating the development of professional (and thus
teacher) practice:

+ as practising - the repeated action and activity, habituation;

+ as an organised nexus of actions that hang together,
teleologically, through do-ings - the bodily actions and activities;
say-ings - the speech acts; and relatings - the relating actions
between people and between people and the world (Kemmis et
al., 2014), and;

+ asthe actions that are performed in a practice of something (i.e.
the practice of teaching, of nursing and so on)

Kemmis and colleagues’ work in Practice Architectures focuses on the
second of these, providing the following definition of practice:

A practice is a socially established cooperative human activity in which
characteristic arrangements of actions and activities (doings) are
comprehensible in terms of arrangements of relevant ideas in characteristic
discourses (sayings), and when the people and objects involved are
distributed in characteristic arrangements of relationships (relatings), and
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when this complex of sayings, doings and relatings ‘hangs together' in a
distinctive social project. (Kemmis et al., 2014, p. 31)

In drawing these notions of practice together, a professional practice is a
collection of activities that involve the performance and repetition of doing
things, saying things and relating things that hang together as a distinct
practice. Practices however are also nebulous, always incomplete and ever-
changing in-the-moment being formed, re-formed and transformed
through the (re)interpretations of the carriers of a practice (Reckwitz, 2001).
Further, while a ‘practice’ is performed through individual actions, practices
are collectively and historically constituted. This provides a philosophical
grounding for looking at practices as the bodily movement, behaviours,
and speech acts, actualised through the nexus of sayings and doings that
are performed as actions in the world. These sayings and doings underlie
the construction of habits, pre-dispositions, life conditions and
subjectivities (Schatzki, 1996).

TEACHING AS UNNATURAL PRACTICE

The practices of teaching are different to the everyday ‘teaching’ that we
naturally undertake in explaining, questioning, and sharing with colleagues,
friends or family. Such teaching practices can be summarised as unnatural
practice They include the minutiae of specific knowledges and activities
that teachers are required to know and do in facilitating student learning
(Ball, 2009). If these unnatural practices are not explicitly taught, then
novice teachers' theoretical knowledge remains inert where it “can be
retrieved when required, but it does not guide their classroom practice”
(Blomberg et al., 2013, p. 91). When pre-service teachers are learning the
embodied and emplaced practice of teaching through practising, they
become actors in the practice of teaching. School placements are seen
as opportunities for students to enact their theoretical and practical
knowledge but vary considerably in the quality of experience. This is not
unique to teacher education. Wyllie et al's (2020) research on the
experiences of nursing students provides a similar critique. The nursing
students they worked with suggest that to be well supported by their
lecturers, theory should be bolstered by simulation in a safe environment
that provides “students the chance to assess, analyse, consider, react and
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reflect on their own experiences in a safe environment ... [and] allows
students to repeat, evaluate and reflect on their learning, based on
feedback” (p. 22).

SIMULATED LEARNING

Pedagogies of enactment according to Grossman et al. (2009) define the
use of interactive materials created to support practice-based teacher
education as the “decomposition” of the practice of teaching into
components that can be separately role played, reflected upon and refined.
Given that “much of what teachers need to know to be successful is
invisible to lay observers” (Darling-Hammond, 2006, p. 300), this would
involve explicitly identifying and targeting such elements of the profession
for “the enactment of knowledge, beliefs, and dispositions through
strategies, routines, and moves that can be unpacked and learned by
teachers” (Grossman & Dean, 2019, p. 158).

Although the literature includes all aspects of teaching as benefitting from
simulated learning experiences, Edwards-Groves (2018) identifies the
enactment of core dialogic practices such as communicating, listening and
interacting with students in classrooms as essential. These aspects of
teaching, they claim, are critical in the development of what Forzani (2014)
describe as “core practices” in teacher education: “Because ‘teaching’ is now
more widely understood as interactional, improvisational work in which
students' ideas and beliefs are critical resources, the practices that are
viewed as important for novices to master include eliciting and interpreting
student thinking, leading class discussions, and facilitating small group
work, to name some examples” (Forzani, 2014, p. 365). Kaufman and
Ireland (2016, p. 261) warn however that “adopting simulations for teacher
education is challenging”. Effective simulations, they claim, are not only
based in a strong theoretical foundation, but also on a clear understanding
of the behaviours to be practiced or assessed, a valid simulation model,
enough realism to engage users and mechanisms for evaluation, feedback
and debriefing (Kaufman & Ireland, 2016, p. 267).

This notion of evaluation, feedback and debriefing is further emphasised in
reflective practice research where researchers observe that when teacher
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candidates are provided opportunities to reflect upon and discuss
classroom practices, their understanding of the teaching process deepens
(Brookfield, 1995; Hughes & Mapes, 2012; Lee & Young, 2010; Matthew et
al., 2009). When processed with student teachers in a manner similar to
what Baird et al. (1999) describe as ‘structured reflections’, and simulation
researchers label the ‘after-action-review process’ (Straub et al., 2014),
simulated experiences can generate deeper levels of understanding about
“specific aspects of instruction, such as questioning, responding, and use of
wait-time, or commentary regarding more qualitative aspects of teaching”
(Berg & Dieker, 2017, p. 2059). When simulated learning experiences
include the opportunity for both individual decision-making and shared
analysis and reflection, it is thought that pre-service teachers can move
from theory into action, more effectively (Dotger, 2015).

While teacher preparation and practice experiences necessarily occur in
real classrooms, advocates of simulated experiences claim the simulated
experience can afford student teachers the opportunity to experience
varying degrees of complexity, unlike actual classrooms where so many
uncontrolled factors can potentially overwhelm them. Since pre-service
teachers are yet to develop the rudimentary skills of teaching, by reducing
the distractions they are able to focus on specific aspects and processes
(Berg et al., 2017). Simulated learning experiences can leverage this sense
of ‘tunnel vision’ by foregrounding a sub-set of skills, while more difficult
challenges are dampened or removed (Berg et al., 2017); an advantage
identified by Grossman (2011) as a precursor to engaging in more complex
practice. Since “one of the well-documented problems of learning from
experience is knowing what to look for, or how to interpret what is
observed” (Grossman et al., 2009, p. 2069), simulated learning experiences
can direct the focus in order to more deeply analyse and understand
each of the constituent parts. Simulated ‘approximations’ also provide the
opportunity for specific and targeted feedback (Grossman, 2011) followed
by the opportunity to replay the simulation. Here digital technologies are
more widely used as they offer the opportunity to replay the experience
many times (Kauffman & Ireland, 2016). Naming component parts of
teaching practice (Hauser & Kavanagh, 2019) and offering the opportunity
to practice them in a low risk environment, provides for what Schén’s
earlier (1983) work on teacher education identified as essential to novice



PRACTICING TO BECOME A TEACHER 29

learning. Low risk environments can encourage critical skills development,
allowing students “to encounter problem situations, try decisions and
actions, experience the results and modify their behaviour without risking
harm to themselves or others (Kaufman & Ireland, 2016, p. 261). Carrington
et al. (2011) point out this low-risk environment is particularly relevant
when working with vulnerable students.

Another element, described by many authors as critical in simulated
learning, is the authenticity of the learning context (Bridges et al., 2016).
Kaufman and Ireland (2016, p. 267) describe effective simulations as having
“enough realism to engage learners”. The closer the context and responses
to those interactions, the more effective the learning experience is thought
to be. Not all researchers agree however. Hopwood (2017) for example
asserts the very nature and asset of the simulation is unreal and “by
embracing the unreal, and the fluid play between real and imaginary...a
pedagogically rich moment can unfold and be exploited for all its unreal,
fake, and fictional qualities” (p. 78). In this way authenticity is an outcome
of the generative dialogue between the concepts and concrete actions the
simulation elicits and inspires. The real value of pedagogies of enactment
is realised when “theory bolstered by simulation provides students the
chance to assess, analyse, consider, react and reflect on their own
experiences in a safe environment ... [and] allows students to repeat,
evaluate and reflect on their learning, based on feedback” (Wyllie et al.,
2020, p. 22).

TECHNOLOGY AND THE SIMULATED LEARNING EXPERIENCE

Although teacher education has not adopted technology-mediated role
plays and simulations with the same gusto as disciplines like health care,
it is catching up “as technology-supported teaching simulations become
more sophisticated, more easily implemented, and more widely used”
(Kaufman & Ireland, 2016, p. 265). In doing so, teacher education can draw
on fields that have long looked to media technologies to create simulated
learning experiences in line with education technology pioneer Seymour
Papert's (1980) concept of Microworlds: “a subset of reality or a constructed
reality whose structure matches that of a given cognitive mechanism so
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as to provide an environment where the latter can operate effectively” (p.
204).

Early approaches involved the use of analogue video and audio recording
and playback, which continued until the early 2000s (Wearne, 2004). At the
same time, computer simulations began to be used for student simulations
from the 1980s (lves, 1990), with professions such as health care,
engineering, law and information technology recognising their potential
to help students develop their interpersonal and situational skills. Skills
like these have commonly been called ‘soft skills’ (Hegland, 1981; Kroning,
2015; Maier, 2007), which can refer to everything from social skills to ‘self-
efficacy, stresscoping, and motivation’ (Maschuw et al., 2011, p. 480). And
increasingly, educators have turned to computer-based platforms to teach
them. A 2014 definition of iImmersive Education’ (The Immersive Education
Laboratory, cited in Gardner & Elliott, 2014) is resonant with Seymour
Papert's ideas: of giving “participants a sense of ‘being there’ even when
attending a class or training session in person isn't possible, practical, or
desirable, which in turn provides educators and students with the ability
to connect and communicate in a way that greatly enhances the learning
experience” (p. 2). In health care education in particular, the increasing
sophistication and affordability of virtual environments has led to an
upsurge of interest in their use (Saxena et al., 2016; Falah et al., 2014;
Maschuw et al., 2011; Abshier, 2012).

The emergence of the World Wide Web in the early 1990s further boosted
this trend. It eventually led to online role plays (Maier, 2007), as well as
editable multi-user virtual worlds such as Second Life. Online platforms
also offered new potential for the creation of branching ‘decision trees’
that allowed students to learn about complex scenarios requiring nuanced
contextual awareness instead of a single ‘correct’ response. In the 2010s,
the increasing profile of Serious Games (or games with an educational,
health or social purpose) saw the development of initiatives such as the
European Union-funded Serious Game Mechanics Framework project to
better understand the pedagogical affordances of game-based learning
(Arnab et al., 2015).
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VIRTUAL TEACHER PRACTICES

As soon as accessible online platforms like Second Life began to emerge
in the 2000s, teacher educators began to explore their potential. The term
‘virtual worlds’, otherwise known as Multi-user Virtual Environments
(MUVEs), was used to describe a diverse number of these platforms, whose
core affordance of “scenarios, simulations and role-plays” (Savin-Baden et
al., 2010, p. 131) proved promising for teacher educators. In 2009 the
Australia and New Zealand Virtual Worlds Working Group (VWWG) was
founded and saw over 200 tertiary educators sharing their practices and
publishing through a series of conference papers from 2011 to 2016 in
the proceedings of the e-learning conference Ascilite. This annual series of
conference papers both highlighted innovative virtual practices in teacher
education and other areas, and outlined the technical, resourcing and
bureaucratic obstacles involved in their implementation (Gregory et al.,
2015). Projects highlighted included a virtual environment “designed to
provide pre-service teachers with opportunities to undertake situated role
play that enabled them to gain classroom management skills, lesson design
and implementation experience.” (Gregory et al., 2016, p. 246), and the Sim-
on-a-Stick (SoaS) platform that allowed students to create environments
and avatars in “a safe, closed environment where work can be transferred
to an online space so that the pre-service teacher can visit and explore the
spaces” (Gregory et al., 2016, p. 249).

Researchers have pointed to the suitability of digital simulations for
student teachers due to their “low-stakes environment”, with participants
able to “experiment without the risk of consequences they might normally
face if their classroom decision takes an ineffectual or even chaotic turn
viewed by a university supervisor or cooperating teacher” (Manberg et
al., 2007, p. 132). Simulations allow “preservice teachers to practice and
reflect in a relatively consequence-free environment before assuming
responsibilities in a live classroom” (Manberg et al., 2007, p. 149). In
Manberg et al's study, this was seen to lead to positive attributions
including “self-efficacy, emerging professional identity, empathy,
leadership, knowledge base, collaboration, ethics, and critical thinking” (p.
128).
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Recent years have seen an increasing sophistication of online, subscription-
based tools such as Labster in STEM education (https://www.labster.com/),
with the COVID-19 pandemic proving additional impetus for their adoption
(Wlodkowic, 2021; Harland, 2021). These platforms have made it possible
for educators to create sophisticated and scalable simulated experiences
without the need to invest in the development and maintenance of custom
software.

ROLE PLAYS

Role plays have been a feature of many simulated student experiences,
as seen in the VWWG's reporting of projects. Participants took part in
role plays by operating avatars or virtual characters. They were used to
“demonstrate a point or concept and many were unscripted providing a
transformative learning experience. Students had to participate in the role-
play requiring them to reframe the knowledge gained from their training.”
(Gregory et al., 2016, p. 248). Indeed, role plays (albeit non-virtual ones)
have long been recognised as effective by educators in a number of
disciplines (Hegland, 1981; Wearne, 2004), and have involved either role
playing with peers or hiring trained actors. This is known in medical and
healthcare parlance as ‘standardised patients’ (Bosse et al., 2015). Hiring
actors, however, is expensive (Bosse et al., 2015). Even peer-based face
to face role plays, though framed as more cost-effective than those using
actors (Bosse et al., 2015), tend to generate large resourcing overheads due
to the need to coordinate activities during an era of increasing student to
staff ratios (Maier, 2007; Bosse et al., 2015).

Financial and resourcing factors have long played a role in both inhibiting
and promoting the use of digital simulation platforms in education - but
this aspect is sometimes overlooked in research. The need to maintain
and troubleshoot custom software, installation, hosting and IT support
difficulties, and licensing costs have all played their part in discouraging
educators from relying on such platforms in the longer term (Gregory et
al., 2015; Schutt & Linegar, 2013). However, in recent years the scalability
and increased sophistication of some digital platforms and the growth of
supported, relatively low-cost subscription-based online platforms (such as
SimSchool) have countered this trend. Some areas of tertiary education
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have invested heavily in their own platforms, realising the scalability
potential of taking students through otherwise expensive technical
processes in highly specialised facilities. One example is the Pharmatopia
platform, a collaborative international project involving multiple
universities and pharmaceutical industry partners, which created a
simulated pharmaceutical pill-making learning environment used by
students globally.

SERIOUS GAMES

In recent years, dedicated simulation platforms for teacher education have
begun to appear on the education market as well as platforms developed
for in-house use by university faculties of education such as ClassSim
(Ferry et al., 2010), Cook School District (Girod & Girod, 2006) and Teach
ME (Bautista & Boone, 2017). Kaufmann and Ireland (2016) describe three
overlapping types of situational simulations: scenario/role play
simulations; simulations with standardised students; and computer-based
simulations. A number of mixed-reality’, game-like products can be seen as
all three, with participant student teachers interacting with virtual student
avatars in what Sweeney et al. (2018, p. 670) call “virtual field experiences”
within a classroom. The aim of such products is for future teachers to
practice their teaching skills without putting classroom students,
themselves or their institutions at risk (Hughes et al., 2005).

One of the best known is SimSchool which is powered by an “artificial
intelligence model {that} uses a hill-climbing algorithm to mimic how
learners adjust and adapt themselves to meet the physical, emotional, and
cognitive requirements of a task. The adjustment process takes place in a
multidimensional space for each virtual student and evolves during each
class session depending on what you, the player, do as a teacher” (Bush &
Hall, 2013, p. 2550). SimSchool is described as inexpensive, scalable and a
safe way for students to practice and learn in a range of situations (Kruse
& Gibson, 2011), but has generated mixed reports about its effectiveness
(Badiee & Kaufman, 2015). Bush and Hall (2013, p. 2550) make the point
that SimSchool (and digital simulations in general) are not able “to
completely replicate the target environment”, with oversimplification
“losing a key factor of a complex situation”. A counter-argument, however,
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is that simulations do not intend to replicate this complexity, but rather key
elements of it, or as approximations or “metaphors” (Wilson, 1995, p. 25)
that create a space for learning through trial and error and/or conceptual
consolidation of theoretical material.

Another mixed-reality platform along similar lines to SimSchool is
TeachLivE, developed by the University of Central Florida. Again, its
premise is a participant teacher in charge of a classroom of avatars who
“can display inappropriate behaviors, such as an attention-seeking student
who is quite happy to respond repeatedly to more difficult challenges
such as aggressive power and revenge-type behaviors, and passive fear
of failure behaviors” (Berg & Dieker, 2017, p. 2060). Behaviour/challenge
levels can be adjusted in advance by teacher educators. As a contrast, a
different, and less technically complex, platform is LessonSketch, a simple
and free online tool developed by the University of Michigan School of
Education that allows teacher educators to create cartoon strip-like
‘sketches’ of classroom scenarios to use with student teachers as a conduit
for discussion and reflection on teacher practice. Designed specifically for
mathematics teachings, LessonSketch shows that simulation doesn't
always need to be ‘high-tech’ or elaborate to be an effective tool for
educators. Chazan et al. (2018, p. 201) describe the role of LessonSketch
in devising experiences for student mathematics teachers and deploy
“Grossman'’s pedagogies of practice to explore how with the materials they
are creating teacher educators are representing practice, decomposing it,
and providing opportunities for their students to approximate practice
through the curricular artifacts that they are creating”. However,
LessonSketch provided an unintentional lesson in late 2020 when it was
discontinued, due to being built on the now-unsupported Adobe Flash
platform. Its users learned that proprietary digital platforms can change or
be discontinued without warning, and so cannot always be relied upon in
the longer term.

BRINGING IT ALL TOGETHER: A SIMULATION EXPERIMENT

Applying the principles of practice theory as a nexus of actions, and
acknowledging the unnatural practice of teaching, we now present an
experimental virtual simulation project. As a response to the deterioration
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in mental health and wellbeing of Australian students, as exacerbated
by the COVID-19 era lockdowns (lvbijaro et al., 2020), mental health
organisations are increasingly charging teachers with addressing the rising
suicide rate amongst our youth (Atkins et al, 2010). One of the
recommended approaches in suicide prevention is for trusted teachers
who have developed a positive relationship with a student to openly talk
to a student about their thoughts and feelings (Rishel, 2006). There is a
natural fear and reticence in teachers to have these conversations as they
feel underprepared, lack confidence in their ability to ‘say the right thing’
and fear a sense of responsibility should a suicide attempt be made after
the conversation. Research however continues to emphasise the benefits
of a conversation about suicidal thoughts as prevention, and reports that
students tend to interpret the lack of willingness to talk about their obvious
distress as a lack of care in the adults around them (Rishel, 2006). A
simulated interactive video experience was therefore developed to
rehearse a conversation with a young person about their suicidal thoughts
in a low risk, low stakes virtual environment. This experience involved
students watching an 8-minute video of the young person speaking,
interspersed with text-based multiple choice response options at crucial
points, with responses dependent on the choices made. The program was
set on a loop where students were able to repeat their conversation
multiple times to practice the preferred responses after reading their
written feedback.
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How would you respond?
[] That's great
[] 1 don't think you look fine.

[] How are you really?

@ Check

Image 1.1 and 1.2: Screenshot of ‘suicide conversation’ pilot simulation

Several practice concepts were deliberately incorporated into the design
informed by the literature. The first was a desire to present a valid
simulation model with enough realism to engage users (Kaufman & Ireland,
2016, p. 267). A young actor was employed to play a student who looked
directly into the camera with her scripted responses. This provided a



PRACTICING TO BECOME A TEACHER 37

realistic approximation for a one-on-one conversation a teacher might
have with a student. The H5P platform was chosen because it was available
to the host university staff for no cost, was supported by university IT
staff and could be easily embedded within the university's learning
management system Moodle. H5P's interactive video tool could be set
up to allow for participant decision making and multiple repetitions for
practice both considered central to develop the skills involved in this kind
of relational interaction (Grossman et al., 2009). Relevant literature was
searched for best practice examples of the decomposition of the
conversation and the preferred responses (Beyond Blue, n.d) to inform
the automatic feedback for self-evaluation. These principles were applied
with the aim of encouraging pre-service teachers to move from knowledge
about the importance of such a conversation into the action of actually
initiating one (Dotger, 2015).

CONCLUSION

In the era of the COVID-19 pandemic, the accelerated use of, and reliance
on, technology has necessarily provoked thinking about its possibilities
for teacher education. This paper returns to practice theory to identify
high leverage practices suitable for embedding in virtual environments.
Whereas teaching placements can be variable and contingent, and often
overwhelming for the novice, custom simulations can be carefully designed
to bridge the theory-practice divide, be based on a sound theoretical
foundation, and enable students to hone specific aspects of their practice,
deepening their understanding. Simulations that enable the
deconstruction, analysis and reflection on the complex work of teachers in
a low-risk environment can provide effective alternatives to some face-to-
face experiences and designs. The interactive video described was the first,
low-key attempt to explore these possibilities. Further experimentation
and research will better help educators understand the impact of virtual
environments of all kinds and the possibilities they offer for initial teacher
education.

As a final thought, it is important to note the practical considerations when
developing technology-based simulations and role plays, regardless of the
discipline. Developing and maintaining bespoke software is resource-
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intensive and requires commitment by the organisation implementing it.
Issues include ongoing maintenance, hosting, support and the
obsolescence of technology platforms on which such solutions are built
(Schutt & Linegar, 2013). As Crawford et al. (2019, p. ix) point out, “the
development of impactful simulation experiences requires an operational
team with extensive knowledge in simulation hardware, audiovisual
systems, information technology integration, moulage, theatrics, adult
learning theories, management, and more”. Here, the recent growth of free
or cheaper subscription-based online technologies of the type mentioned
above offer new possibilities for the relatively inexpensive creation of
scalable simulated experiences, including ones that do not need to be
technologically complex to be effective.
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Using serious games to foster
wellbeing literacy in higher
education students
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ABSTRACT

Wellbeing refers to an individual's positive feelings and effective
functioning. In a Higher Education (HE) setting wellbeing sets the
foundation for student academic performance and overall resilience to
meet future workplace challenges. Nevertheless, evidence suggests that HE
students experience higher rates of distress than the general population,
and graduates experience stress when they transition to the workplace.

Bogart, a newly developed serious game of business ethics, is being used to
promote wellbeing in HE students and support the generation of student
wellbeing literacy (WL). WL is a soft skill that empowers students through
the ability to articulate their personally experienced wellbeing challenges
and stressors. We argue that WL is a crucial employability skill for HE
graduates. Our research proposes that serious games, such as Bogart
can foster WL. Bogart's simulated work environment provides the perfect
experimental vehicle for students to explore and test their responses to
challenging workplace situations. Given that soft skills are fundamentally
behavioural and real-life oriented, serious games, such as Bogart, provide
a safe and cost-effective environment for HE students, to explore and
45
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interact with sometimes extreme behaviours to help them construct,
practice and reflect on their WL skills.

INTRODUCTION AND BACKGROUND

Wellbeing refers to positive feelings and effective functioning of individuals
(Magyar & Keyes, 2019). In the workplace, interpersonal collaboration is
an essential employability skill (Andrews & Higson,2008; Muhamad, 2012).
While at the societal perspective, the importance of quality education,
along with the necessity to promote health and wellbeing for all ages,
is core to the United Nation's Sustainable Development Goals (Howden-
Chapman, Siri et al., 2017). Student wellbeing is particularly critical in HE
settings in motivating student engagement, peer-to-peer learning, overall
academic performance and employability skills (Silverman, Underhile et al.,
2008; Egan, O'Hara et al., 2021) and is an important and growing focus
for HE administrators (Young, Macinnes et al., 2020). However, evidence
increasingly shows HE students face significant distress compared with
the general population (Turner, Scott-Young et al., 2019). Research reports
that students commonly experience negative feelings and function poorly
because of their mental state (McBeath et al., 2017). Student graduates
are also reported to experience stress and anxiety when they move from
university to the workplace (Jackson, 2015).

Instead of reactively responding to adverse wellbeing incidents, attention
on the development of WL skills is important proactive management,
fostering capabilities that empower students and minimise wellbeing-
related issues. WL refers to the ability to use mindful language for
wellbeing purposes (Oades & Johnston, 2017). With awareness and the
ability to articulate their negative feelings, students with WL capabilities
are more likely to seek help when needed and build positive relationships
in their social networks (McBeath et al., 2017). WL empowers students
and graduates to be aware of the potential risk of stressors during the
transition to the workplace and to thrive as professionals in the long run.
Individuals with WL can better adapt to new working environments and
change the way they use language, facilitating them to adjust to new
organizations more smoothly and collaborate more effectively with
colleagues accordingly (Oades et al., 2020).
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Unlike technical and academic skills, which can be taught and practised
in the traditional instructor-centred classroom environment, WL is an
employability skill that can only be built with proactive student-centred
participation. A professional work environment similarly requires
interpersonal collaboration. Thus engaging in pedagogical activities that
support engagement in a social context is fundamental for developing
employability skills (Andrews & Higson, 2008; Muhamad, 2012).
Experiential learning in the relevant context can foster WL development.
Hou et al (2021) highlight the key items that measure WL. These are posed
as six questions as indicated in Table 1 and are useful for survey research:

Items

1 | | have many words | can think of to communicate about
wellbeing

| know a lot about wellbeing

| know how to improve my wellbeing

| have the skills to understand information about wellbeing
| have the skills to express myself about wellbeing

ANk |WIN

| can communicate about wellbeing in multiple ways (e.g.,

writing, listening, drawing) to suit the needs of my audience

Table 1: 6 Iltems of Wellbeing Literacy (Hou, Chin et al. 2021)

In this paper, we argue that serious games can foster wellbeing and WL.
Serious Games are a relatively new concept to higher education and
business research with calls for greater dialogue between the games
industry and users, including uptake by educational facilities. Serious
games are games designed with a purpose (Abt, 1987). Serious games are
more than entertainment and have educational impact (Yusoff, Crowder
et al., 2009; Avila-Pesantez, Rivera et al., 2017). Bogart, a newly developed
serious game of business ethics, is being used to provide a simulated work
environment to test student responses to challenging people and conflict
in the workplace. The immersive nature of the game arguably promotes
student awareness and reflection of potential challenges that may impact
wellbeing in the workplace. The game is used to determine the extent to
which serious games, such as Bogart can encourage student reflexivity and
the appropriate language choices that demonstrate their ability to make
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decisions for not only ethical, but long-term wellbeing purposes. We posit
that Bogart serious game enables students to improve their WL and be
better prepared for their future workplace.

GAME OVERVIEW

Bogart is an online simulation game designed to help educate accountants
on the new code of ethics. While the game is designed to place students
in the middle of an unfolding ethical dilemma, we are using the game
to determine the capacity for this immersive experience to develop the
WL of HE students before they enter the workplace. The serious game
invites role-play as senior accountants within a fictional company, Bogart
Technologies.

The game contains three acts corresponding to three days, with interactive
activities for the players to accomplish. The typical duration of the
gameplay is between one hour to one and half hours. On day one, the
Bogart employees greet the player and provide an induction to Bogart
Technologies. The player becomes familiar with company policies and is
instructed how to use the technical console. The console facilitates the
player to process accounting reports, check on their performance through
their dashboard indicators and communicate with colleagues through
video conferencing.

On day two, the players are required to process accounting reports based
on Bogart policy documents. In particular, the credit policy. One of the
customers, Belmont, is reported to have a debt of over 90 days and policy
suggests that their account should be suspended based on the number of
days overdue. However, the CEO, CFO and all other colleagues suggest to
the player that they grant an extension. They argue that Belmont is a good
customer with strong relationships with Bogart. The players are faced with
an ethical dilemma on whether to follow their superiors’ orders or to follow
Bogart's accounting policies. At the same time, they know they will lose
points if they do not ‘grant an extension’ which will also impact their own
personal performance targets and bonus payments. The game continues
with different challenges for the player, who determines their own journey
through the game.
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On day three, the players are suddenly called to an important staff meeting
following an announcement made by the company Chairwoman. The
Chairwoman reveals the undercover forensic accountant, who has been
investigating the fraudulent activities that have been occurring at Bogart.
Depending on the decisions made throughout the gameplay, the players
will obtain additional feedback from the Chairwoman. The players might be
praised for their ethical decision making, they might be warned for being
unable to resist the pressures from colleagues, or they may be dismissed
and reported to the professional bodies for their unethical decisions.

FEATURES OF THE GAME

We argue that there are three main features of Bogart that help to develop
students’ WL and improve their employability skills. Each of these features
are connected to fostering the WL items identified in Table 1. They are:

Simulated workplace: Most HE students have limited opportunities to
experience the workplace and collaborate with colleagues before
graduation. Bogart provides a safe and cost-effective simulated working
environment in which students can explore from a first-person
perspective. They can experience digital tools in a simulated office while
interacting with virtual colleagues, make decisions, seeking help or asking
questions. While immersed in the simulated workplace, students develop
familiarity with the working environment and improve their confidence
to build up positive relationships with colleagues and communicate for
wellbeing purposes, extending into the real workplace.
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Image 1: Demo of the players’ view in the simulated workplace

o

Image 2: Demo of the players’ view in the simulated workplace

Feedback and Reward system: What makes Bogart different from other
games is that it rewards players for making wrong decisions. At the
beginning of the game, the players are introduced to the two key
performance indicators that drive their bonus: team performance and bad
debt performance. Throughout the game, the CEO and CFO constantly
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encourage the player to ignore risky customers, such as Belmont, who
has an outstanding debt. Nevertheless, suspending Belmont would lead
to negative performance targets. If they grant an extension, the player
gets immediate praise from CFO and receives increased bonus points,
encouraging them to continue making unethical decisions. Alternatively,
obeying company policies and suspending the accounts would incur harsh
criticism from the CFO and a reduced bonus. The players are surprised
to find that the high-performance score results in punishment by the
Chairwoman in the end. At the same time, the low performance and bonus
result from making ethical decisions through the game, which leads to
recognition and even promotion. The misleading feedback and confusing
directions from senior managers in the game test the players’ decision
making under pressure. The challenging situations, and the surprising
ending should motivate the player to reflect on their decision-making and
behaviour during the game. Their language ability to communicate with
colleagues about wellbeing and capability to improve wellbeing in the
workplace can also be practised.
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Image 3: Demo of the console, a digital tool to process reports, track performance
targets, make video calls and check policy documents

Individualized emotional experience: There is no count-down timer set
for the game. Thus, players are encouraged to take their own pace to
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navigate the game and construct individualized experiences. For example,
players may decide to consult other colleagues or reach out to policy
consultants for information and advice. Although self-paced experience
with flexible choices, and the intense pace of the in-game communication
with virtual colleagues and requirements to accomplish tasks, the players
are pressured to think and act quickly. In addition, the contradictory advice
from different superiors and company policies tend to make players feel
anxious and uncertain about the gameplay. The vivid facial expression
of an angry boss adds to the stress. Throughout the game, the players
are engaged emotionally, and the game tests the players' resilience and
capability to resist pressure in the workplace. It also helps bring wellbeing
into visibility and improves player awareness and understanding of
potential stressors in the workplace.

Image 4: Demo of interaction with a virtual colleague

IMPLICATIONS IN WL EDUCATION

WL, as an employability skill, is closely related to the workplace context
(Oades, Jarden et al., 2021) and can only be built with proactive
participation. Research relating to the development of WL is scarce. We
propose that WL could be developed through simulation and serious
games, such as Bogart, which provides an experiential learning context.
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Wellbeing itself is an experience, closely related to personalised perception
(Oades, Jarden et al.,, 2021). Employees’ wellbeing is also influenced by their
workplace context (Australian HR Institute, 2020). Thus, developing WL as
an employability skill should consider being learner-centred and context-
based.

In bringing awareness to wellbeing issues, Bogart provides personalized
opportunities for students to not only identify but develop important
resilience skills to stressors in the workplace. In giving greater visibility to
wellbeing, mentors, educators and researchers can gain a more nuanced
understanding of wellbeing literacy and its management. We test whether
the “learning-by-doing” experience and “in-game” feedback, can help
students transform and internalise experiences to become meaningful,
practical WL skills. We propose that these innovative tools help students
to build capabilities to deal with wellbeing issues in their future careers.
Researchers need to continue to explore the links between serious games
and fostering resilience and wellbeing.

REFERENCES

Abt, C. C. (1987). Serious games. University Press of America.

Andrews, J. & H. Higson (2008). Graduate Employability, ‘Soft Skills’ Versus
‘Hard’ Business Knowledge: A European Study. Higher Education in Europe
33(4): 411-422.

Australian HR Institute (2020). The state of wellbeing in Australian
workplaces.

Avila-Pesantez, D., et al. (2017). Approaches for serious game design: A
systematic literature review. The ASEE Computers in Education journal, 8(3).

Egan, H., et al. (2021). Mindfulness, self-compassion, resiliency and
wellbeing in higher education: a recipe to increase academic performance.
Journal of Further and Higher Education: 1, 11.

Hou, H., et al. (2021). Wellbeing Literacy: Conceptualization, Measurement,
and Preliminary Empirical Findings from Students, Parents and School



54 GAMES FOR CHANGE ASIA-PACIFIC JOURNAL

Staff. International Journal of Environmental Research and Public Health
18(4), 1485.

Howden-Chapman, P., et al. (2017). SDG 3: Ensure healthy lives and
promote wellbeing for all at all ages. A guide to SDG interactions: from
science to implementation. International Council for Science: 81-126.

Jackson, D. (2015). Employability skill development in work-integrated
learning: Barriers and best practice. Studies in Higher Education 40(2),
350-367.

Muhamad, S. (2012). Graduate employability and transferable skills: A
review. Advances in Natural Applied Sciences 6(6), 882-885.

Oades, L. G, et al. (2021). Wellbeing Literacy: A Capability Model for
Wellbeing Science and Practice. International journal of environmental
research and public health 18(2), 719.

Silverman, D., et al. (2008). Student health reconsidered: A radical
proposal for thinking differently about health-related programs and
services for students. Student Health Spectrum, 6, 4-11.

Turner, M., et al. (2019). Resilience and well-being: a multi-country
exploration of construction management students. 1-12.

Young, T., et al. (2020). The impact of a wellbeing program imbedded in
university classes: the importance of valuing happiness, baseline wellbeing
and practice frequency. Studies in Higher Education, 1-20.

Yusoff, A,, et al. (2009). A Conceptual Framework for Serious Games, IEEE.



TALi DETECT: a serious game for the
assessment of early childhood
attention

SIMONE GINDIDIS & AZADEH FEIZPOUR

Attention encompasses an individual's capacity to sustain, direct, maintain,
control their focus and behaviour. Appraisal of attentional skills are an
important component of comprehensive childhood assessments where
concerns for learning or behaviour are present as attention is strongly
associated with the ability to learn, regulate emotions, socialise, and
achieve (Diamond, 2013; Pondé et al., 2012; Ribner, 2020). Serious games
offer clinicians an innovative method with which to assess attention
development in young children that can increase motivation and
engagement (Fleming et al., 2017; Khaleghi et al., 2021; Lumsden et al.,
2016). Despite significant potential, adoption of serious games by clinicians
is complicated by the need for tools that are informed by robust theory,
have strong psychometric properties, are designed for the correct
population with recent norms, and that are supported by rigorous research
(American Psychological Association, 2020, 2021; Australian Psychological
Society, 2018; Pratt et al., 2018). This benchmark for design and evidence
is rarely met; resulting in few digital tools qualifying for clinical use
(Byambasuren et al., 2019; Lui et al., 2017; Marshall et al., 2020; Torous et
al., 2018; Wang et al., 2018).

The potential impact of digital health tools is more evident now in the
wake of the COVID-19 pandemic than ever before. Digital health tools
55
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such as serious games offer interactive, scalable resources that can be
accessed in-person or remotely (Torous et al., 2020). In addition to the
lack in availability of scientifically robust tools, real-world engagement with
digital health tools such as mental health apps remains a challenge
(Baumel & Kane, 2018; Gilbody et al., 2015; Torous et al., 2020). Given
emerging literature indicates the quality and design of digital tools
influence real-world user engagement (Baumel & Kane, 2018), high quality
and evidence-based serious games may enable more accurate monitoring
of client progress as well as adherence to intervention (Patel & Butte, 2020).

TALi DETECT (DETECT) is Software as a Medical Device (SaMD) successfully
navigating the research-practice divide. TALi DETECT is a scientifically
validated serious game designed to assess cognitive attention
development in children aged 4-7 years currently used by Australian
clinicians. The program assesses children’s abilities across three core
attention networks: selective, sustained, and executive attention (Fan et
al., 2002). Children complete a series of gamified subtests (games) within
set time or level limits and the games are designed based on established,
standardised assessments of attention and executive function. The games
are embedded in an imaginative storyline narrated by a character (avatar)
that children select at the start of the game. Children are guided through
the TALi world by their avatar and together they embark on an adventure
that involves helping various animals and creatures in the game to
complete tasks. Assessing children using these gamified, engaging stories
is a basic form of stealth assessment (Georgiadis et al., 2018; Wang et
al., 2015). Compared with traditional assessments, children lose sight of
the fact they are being assessed; instead immersed in a fun gaming
environment resulting in covert measurement of cognitive attention skills
in a naturalistic setting.

Some of the TALi DETECT games are simple and easy, tapping into less
sophisticated constructs such as one's visual search ability. Other games
are more difficult to complete due to increased cognitive demand on more
sophisticated constructs, such as one’s executive function skills (inhibitory
control and cognitive flexibility).
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Image 1: Welcome to TALi DETECT

Feed Whizz is one of the TALi DETECT games that has been designed to
assess a child's efficiency in visual information processing. This is
accomplished by measuring response speed to randomly appearing visual
targets. Feed Whizz is a gamified task based on the Simple Reaction Time
paradigm in cognitive neuroscience literature (Stebbins, 2007). While
children are playing this game, their responses enable exploration of the
psychological factors underlying their stimulus-response behaviour and
motor speed. Translating this task to a serious game enables young
children to both understand the requirement of the test, and to complete
the test without adult involvement with help from the avatar narrating the
story.

The second and third games —Look for Lobsters and Scan the Sky — are
designed to assess how quickly a child can locate targets in a crowded
visual scene. Children search for a particular object amongst a complex
array of objects enabling the evaluation of attention skills related to a
child's visual search efficiency.
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Image 2: TALi DETECT Visual search subtest: Scan the Sky.

Find the Frog is the fourth TALi DETECT game and is designed to assess how
effectively a child can monitor tasks and divide their attention. Children
monitor two events at the same time and make a considered response
when prompted by the game. Performance on this task enables evaluation
of visual search, vigilance, and divided attention skills.
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Image 3: TALi DETECT Divided attention subtest: Find the Frog

The fifth game —Don't Pat the Pig — is designed to assess how long children
can maintain their attention on a task. A series of animals (objects) are
presented one at a time in the centre of the screen in a fixed order.
Children are instructed by their avatar to watch the objects as they appear
on the screen and respond by pressing a button for every object, except
one. Performance on this game is an evaluation of attention skills related
to vigilance and inhibition. This game is based on Go/No-go paradigm
in cognitive neuroscience literature which when delivered in its original
format, would be an arduous test for young children to complete.
Gamification of this cognitive task in TALi DETECT has aided participation
and compliance from children with what would otherwise be laborious
neurocognitive test requirements.
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Image 4: TALi DETECT Sustained Attention to Response Task: Don't Pat the Pig.

The sixth game —Make Jam —is designed to assess how effectively a child
can inhibit an already initiated motor response or suppress an impulsive
behaviour. Children are asked to respond based on the instructions
presented by their avatar, pressing a left or right button if a target appears
or withholding a response to the target if it is rapidly followed by a stop cue.
This game is based on a very well-established cognitive paradigm called
Stop Signal Task (Logan et al., 2014) which measures inhibitory ability.

The final TALi DETECT game is Sort the Blocks where children are asked to
sort objects based on a particular sorting rule and switch from one sorting
rule to another when prompted. This game is designed to assess how
quickly a child can switch between different tasks and is based on a very
well-established cognitive paradigm called the Dimensional Change Card
Sort (Zelazo, 2006) which measures children’s cognitive flexibility.

TALi DETECT - and serious games in general - offer two potential benefits:
a uniform user experience, and a platform where a child’s responses are
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automatically recorded and scored. Although automatic response
recording and scoring are foundational elements of most games (Avila-
Pesantez et al., 2017; Hanneghan & Tang, 2011), the impact of an engaging,
objective, and accurate assessment provides a promising benefit to
clinicians. Serious games therefore not only limit the likelihood of human
error (Mrazik, Martin et al., 2015; Styck & Walsh, 2016) impacting test
interpretation, the objective data collected during gameplay can aid clinical
conceptualisation of development. The current version of TALi DETECT is
not designed as a standalone tool for diagnosing developmental delays
or neurodevelopmental disorders, instead providing additional data to a
clinician’'s formal assessment process along with relevant clinical
interviews, rating scales, cognitive and academic assessments.

To be used as a clinical-grade tool and counter the lack of evidence
underpinning many digital health tools, a validation study was conducted.
The validation study served two purposes. The first, was to evaluate the
psychometric properties related to latent factor structure of TALi DETECT
as a cognitive measure of attention. The study involved 340 neurotypical
children and structural equation modelling results confirm that six of the
games (cognitive subtests) provide foundational assessment of the three
key attentional domains. This means that TALi DETECT features a
comprehensive battery of diverse attention assessment tasks that facilitate
estimation of a child's strengths and weaknesses across major domains
of attention. This includes the ability to orient attention, referred to as
selective attention in neuroscientific literature; the ability to maintain
attention, referred to as sustained attention; and the ability to switch/
regulate attention, referred to as executive attention (Raz & Buhle, 2006).

The second purpose of the validation study was to determine the
convergent validity, reliability, and developmental sensitivity of TALi
DETECT as an effective psychometric tool. Validity is a term used in
psychology which is evaluated by investigating what psychological qualities
or constructs are measured by a test. Validity can be assessed in several
ways, and convergent validity for TALi DETECT was determined using
correlations between TALi DETECT and a well-established measure of the
same construct (attention); in this case, the Test of Everyday Attention,
Second Edition Junior (TEA-Ch2)) (Manly et al., 2016). The TEA-Ch2J is a
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measure of selective attention and sustained attention in children aged
5-7 years. Correlation analyses between five TALi DETECT games and
comparable gamified subtests from the TEA-Ch2J confirmed convergent
validity in the satisfactory range (~0.3-0.7; Carlozzi et al., 2017).

Reliability is another important psychometric property for a test. Reliability
is defined as the stability of scores obtained by a person when re-examined
with the same test multiple times. Stability of test scores across time is
important for longitudinal studies. High reliability in this context would
normally be considered at around or larger than 0.7 and an intermediate
reliability at around 0.6 (Fan et al., 2002). In testing the reliability of TALi
DETECT, two attentional domain scores showed acceptable reliability
(Selective and Sustained), while one showed lower reliability (Cognitive
Flexibility).

Associations of test scores with age reflect the validity of the tests for
measuring cognitive development during childhood. The effects of age on
the three latent variables were examined. Age was positively associated
with performance on selective attention, sustained attention, and cognitive
flexibility; indicating TALi DETECT has good developmental sensitivity.
Moreover, using the data collected through the study as a normative
sample, TALi DETECT provides clinicians with an index for a child's
attention-related cognitive capabilities relative to the reference group. This
is clinically important, as it allows for identification of children with
performance outside the typical range.

Overall, TALi DETECT provides an objective, performance-based measure
of cognitive attention during a child's early years to detect attention
vulnerabilities earlier in life. TALi DETECT illustrates the impetus for serious
games developers to engage in ongoing research that is informed by
robust scientific and clinical input to ensure high quality games are
scalable, safe, and show real-world utility. Although avenues for future
development of serious games in the digital therapeutic space are infinite
(Fleming et al., 2017; Floryan et al., 2020), a lack of investment in evidence
will likely result in the continued proliferation of digital health tools that are
not fit for purpose.
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The Rosetta Wheel: a framework for
designing behaviour change games

JANE H COCKS, COLLEEN STIELER-HUNT & CHRISTIAN M JONES

THE KEY TO DECIPHERING

Onthe 15thJuIy 1799, in the city of Rosetta, Egypt, a party of French soldiers
were working to strengthen defences when they uncovered a very large
dark grey slab of stone in the course of their duties. It was immediately
recognised as potentially important, given the varied inscriptions on one
side of the slab. The Officer in charge of the defence site, Lieutenant Pierre
Francois Xavier Bouchard, identified three distinct scripts: one in Ancient
Greek, one in Egyptian Hieroglyphics, and the third in Egyptian Demotic
script.

It quickly became apparent that the three inscriptions represented the
same text in three different languages. Following translation of the Greek
text it was revealed that the stone was an ancient decree commemorating
Egyptian King Ptolemy V and was inscribed in his honour on 27th March
196 BC. Up until 1799, scholars and savants of the time had been unable
to translate Egyptian hieroglyphics. However, the discovery of what was
quickly named the ‘Rosetta Stone’ “provided the key to deciphering” (Adkins
& Adkins, 2000, p.35) this unknown scripted language.

Today, the Rosetta Stone is a world-famous monument and is located at
the British Museum in London where it was taken in 1802. It remains

67
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a symbol of translation, code deciphering, and as a key to learning new
languages.

A TOOL FOR UNDERSTANDING

During the final game designer interview for this body of research, the
conversation steered towards shared languages of design. It was the third
section of the interview, where the framework was introduced, and the
designer was explaining their design process, when they said this:

“I' also had conversations with people who don’t understand games at all, and
so, you know, you almost need a Rosetta Stone to kind of say, you know, that
the goals of psychologists and educators and games designers are very similar.
There’s a lot of overlap, it's just we all speak different languages, and so, you
know, looking at this it's like, oh my gosh, it's the Rosetta Stone, you know?”

- and thus, the name of the Rosetta Wheel was born.

The Rosetta Wheel is a language translation tool. It provides a basis for
game designers to understand psychological principles and apply them
in their work, and likewise, it provides an insight for health professionals
and subject matter experts into game design processes, techniques, and
terminology. It is a tool that has been developed with designing in mind,
but it can equally be used as a foundation for analysis, or a guide for post-
development evaluation. The Rosetta Wheel is not an all-encompassing
framework that attempts to summarise and communicate every aspect
of psychology and game design in a prescriptive, reductive, or conclusive
way. Rather, it is a starting point - like the Rosetta Stone - to begin to
understand some meaningful concepts in the psychology of behaviour
change, and how these concepts can link to and be applied to game design
processes. The goal is for this framework to be a useful guide for future
collaborative work in the field of designing games for positive health
change.

TOWARDS A FRAMEWORK

This article presents the Rosetta Wheel, the game design framework for
games for health-behaviour change, developed iteratively through
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research-led practice, and practice-led research (Smith & Dean, 2009). The
Rosetta Wheel comprises 10 ‘Change Keys', as well as 19 ‘Key
Considerations’ supporting the development and design process.

This article starts by providing an explanation of how the Change Keys have
been developed through Study 1 and Study 2 in this body of research.
Definitions and explanations for all the components of change keys are
provided in this section.

Included in this article is a single page visual representation of the Rosetta
Wheel, visually designed to reflect the process of change through
movement from one process to the next. This visual representation of the
framework incorporates the psychological theoretical foundation as Wheel
1 and Wheel 2, with Wheel 3 representing the ten Rosetta Wheel Change
Keys along with each design key. Following this visual representation of the
Rosetta Wheel, each Change Key is outlined in detail.

Finally, the Key Considerations that designers should consider as part of
their process when using the wheel are also outlined. These Key
Considerations support the design and development processes involved in
implementing the Rosetta Wheel for designing games for health-behaviour
change.

CREATING CHANGE KEYS

Data Informed

The Rosetta Wheel has been informed by a research-led practice and
practice-led research methodology (Smith & Dean, 2009). Study 1 is the
research-led practice component. Study 2 is the practice-led research
component.

The results of these two studies have directly informed the development
of the third wheel of the framework - the Change Keys. These 10 Change
Keys are tools for game designers to use in the design of games for health
behaviour change. They are called ‘keys' because they provide “an aid to
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interpretation or identification” and “a map legend” (“Key”, 2019) for design
teams to work together, understand each other and map out a design.

The Change Keys are supported by Key Considerations. These are
considerations, techniques, and processes that designers should consider
as part of their process when using the Rosetta Wheel in the development
and production cycle of games for behaviour change.

Study 1 resulted in a design analysis for each of the ten psychological
processes of the Transtheoretical Model of Behaviour Change (TTM;
Prochaska & DiClemente, 1982), based on the analysis of two existing
games. The design analysis for each of these games focussed on ‘what’
designing for each process involved, in terms of what game design patterns
were used, and what their function for health behaviour change was within
the game. These findings inform the ten Change Keys.

Study 2 represents an exploration of game design practice and has
resulted in a practice analysis of game design decisions, processes, and
techniques. This practice analysis focusses on ‘how' designing for each
process takes place, and includes specific examples of links between design
decisions, and the ten psychological processes of the TTM (Prochaska &
DiClemente, 1982).

To show how the results of studies one and two directly inform the change
keys of the framework, three examples from each study have been
selected to demonstrate these links for the first psychological process,
Consciousness Raising.

Change Key Structure and Definitions

Key Components

To provide a comprehensive framework for game design teams to work
with, each Change Key provides definitions, context, explanation of what
the key is, prompts for the designer, and an example from a game
illustrating the Change Key. These are all represented by the following
four components: Name of the key, Key Context, Design Key, and Designer
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Prompt. These are each discussed and defined below. A detailed
explanation of how these components have been developed is discussed
in the next section ‘Informing the Rosetta Wheel'.

Naming the Key

Each Change Key name is a distilled reflection of what the Design Key
is about, and how it can be achieved. The name is not a comprehensive
representation of each Change Key, rather it indicates its conceptual
essence.

Key Context
Each Change Key is contextualised in relation to the TTM (Prochaska &
DiClemente, 1982), and which stage of change, and process of change it

relates to. The definition of the psychological process is also provided.

Design Key

The Design Key is the summary of what designing for each psychological
process involves in terms of game design goals, as well as how these goals
can be achieved through design.

Designer Prompt

The designer prompt is the summary of game design pattern categories
that have been utilised for consciousness raising across both design
analysis (study 1) and practice analysis (study 2). The prompt is framed as a
question for design teams to facilitate an iterative creative process, and to
question how design ideas and design patterns can give rise to the design
goals of the key.
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Informing the Rosetta Wheel

Study 1 - Game Analysis

Identifying Key Components

These two examples below show ‘what’ designing for consciousness raising
involves. This includes identifying which design patterns and pattern
categories were used (in brackets), and what function for health behaviour
change they serve (underlined). These inform both the Design Key and the
Designer Prompt in each Change Key.

Example 1

Re-Mission: The design patterns of resource locations (game elements >
locations > resource locations) and power-ups (game elements > objects >
power-ups) are reflected as Communication Taps within the game. In Re-
Mission, Communication Taps are fixed location objects that when ‘tapped’
by the player character, provide information and resources. These features
represent an important mode of information delivery relating to symptoms
and the nature of specific cancer conditions, treatment information,
important patient-doctor interactions, as well as self-management
techniques. By providing didactic information, these Communication Taps
heighten awareness and correct misconceptions about cancer condition,
treatment, and self-management information. Interaction with the taps is
a necessary requirement for completing each level and provides in-game
rewards in the form of resources and information upon interaction.

Example 2

Nevermind: The design pattern of clues (game elements > objects > clues)
is reflected in the presence of signposts throughout the game. At the
beginning of the game, the player is guided by several signposts to ‘notice
everything’, ‘interact with the world’, ‘collect memory photos, and
introduces the idea that the game will prompt change with a signpost to a
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new area labelled ‘shifting mind'. Following through this gate, the tutorial,
now set in a darker game world environment, goes on to provide basic
real-world advice using signposts, such as ‘still yourself, 'take a moment,
and ‘stay calm even in the face of danger'. These signposts represent non-
narrative based information for the player which signals firstly how to
engage with the game world, in addition to prompting emotion regulation
strategies. These signposts are didactic in nature, and they raise awareness
and provide information about concrete strategies to use in the moment
during play. The strategies assist with recognition and improvement of
interoceptive awareness and emotional regulation.

Study 2 - Design Analysis

Identifying Key Considerations

These two examples below show ‘how’ designers approach designing for
health behaviour change. The first example shows ‘how’ design decisions
link to the psychological process of consciousness raising and what
function for health behaviour change they serve (underlined), which
informs both the ‘Design Key' and the ‘Designer Prompt. The second
example shows ‘how’ a design process informs a Key Consideration
through design processes (underlined).

Example 1

Participant Quote: “Then bumping into asthma triggers because you didn't
notice them or didn't care. Then realising that [character] peak flow goes down
every time you do it. Then you start paying attention to, “Oh, so that furry
animal, | have to stay away from.”

Practice Analysis: The designer indicated that information was
communicated through role-play of other non-playable characters within
the game to demonstrate the negative impact of asthma triggers on peak
flow functioning. Interacting with these triggers raises awareness about
triggers to avoid and may also correct misconceptions about the presence
and impact of triggers. In this way, information was provided by way of
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social learning theory (Bandura, 1977). Bandura asserts that “in the social
learning system, new patterns of behaviour can be acquired through direct
experience or by observing the behaviour of others” (Bandura, 1977, p. 3).
By providing these experiential and observational moments, players can
engage with the ‘social learning system'.

Example 2

Participant Quotes: “We start with exploring the problem space.
Understanding what - sort of what | mentioned before. What is the unwanted
effect in the real world, and who is at risk or affected by this thing? Is it a
health condition? Is it injustice to a particular group or sub-population? Is it
poor financial outcomes or opportunities? Where are we trying to head, right?
What is the long-term positive gain in the world that we're trying to affect?”

“l say start - knowing what your goal is, knowing the research, and also
understanding the audience and the context that you're trying to reach, and
what it means to reach them and what's authentic to them, especially for the
topics we were talking about.”

Practice Analysis: These quotes represent the Key Consideration “identify
change outcome goal”, which follows the Change Keys. In this theme,
participants explained their first step of the design process is to clearly
identify the optimal change outcome goal. This process can be achieved
through multiple means including engaging with client / stakeholder to
understand needs, understanding the target audience, and exploring ideal
outcomes.
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THE ROSETTA WHEEL

INTENTIONAL INTEGRATION INFORMATIVE EXPERIENCES

REWARDING CHOICES
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53 Provide feedback
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Engagement in target topic
Extra-game information

TRANSFORMING BELIEF

INTROSPECTIVE SHIF

Image 1: The Rosetta Wheel incorporating the five stages of change (wheel 1), the ten
processes of change (wheel 2), and the ten Change Keys (wheel 3)
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CHANGE KEYS

Change Key 1: Informative Experiences

Key Context

This change key context is in the pre-contemplation stage of change, and
involves the psychological process Consciousness Raising, which involves
“Increasing awareness about the problem and improving the accuracy of
information processing about the problem and about the self (e.g., seeking
information, observations, interpretations)” (Prochaska & DiClemente, 1982).

Design Key

Designing for this key involves increasing awareness, providing
information, and correcting misperceptions through communication,
experiences, feedback, outcomes, and engagement with the target topic.

Designer Prompt

How can the game elements, resource & resource management, game
actions & events, game goals, or information provided during game roll-
out, communicate or raise awareness of the issues or correct
misperceptions relating to target topic and change goal through in-game
experiences? How can you utilise relevant theories, such as social learning
theory, to show the player an outcome rather than tell them information?

Relevant Game Design Patterns Categories

Across all mechanisms of action that fostered the consciousness raising
process, there were five game design pattern categories identified as
relevant for the process, as follows:

+ Game Elements

+ Actions and Events
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+ Narrative Structures, Predictability, and Immersion Patterns
* Resource & Resource Management

* Goals

Change Key 2: Emotion Engagement

Key Context

This change key context is in the pre-contemplation stage of change, and
involves the psychological process Dramatic Relief, which involves
“Experiencing and releasing feelings about the problem and the solution (e.g.,
expressing and feeling upset at risk information)” (Prochaska & DiClemente,
1982).

Design Key

Designing for this key involves engaging emotions, challenging
assumptions, shifting perspective, and providing insight through in game
experiences, narrative, modelling, and the embodiment of diverse
perspectives. It can also involve creating discomfort, challenge, prompt
heightened/decreased arousal levels, and emotional relief, through the
presence or absence of tension, predictability, and stimulating audiovisual
and environmental design.

Designer Prompt

How can your game elements, player actions, and goals provide emotional
context and meaning relating to the target topic? How can player activity,
narrative design, and diversity of perspectives involve the player
emotionally, provide meaning, challenge assumptions, and create shifts in
perspective relating to the target topic and change goal? Consider how your
game world's believability, predictability, presence/absence of tension, and
varied environmental and audiovisual design, can provide emotional
provocation to heighten player engagement.
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Relevant Game Design Patterns Categories

Across all mechanisms of action that fostered the dramatic relief process,
there were six game design pattern categories identified as relevant for the
process, as follows:

+ Game Elements

+ Actions and Events

« Narrative Structures, Predictability, and Immersion Patterns

+ Goals

+ Game Sessions

+ Game Masters and Balancing

Change Key 3: Social Reflection

Key Context

This change key context is in the pre-contemplation stage of change, and
involves the psychological process Environmental Reevaluation, which
involves “Cognitive and affective assessments of how a personal behaviour
might have an impact on the social environment (e.g., thinking the world would
be a better place if everyone stopped smoking)” (Prochaska & DiClemente,
1982).

Design Key

Designing for this key involves fostering player reflection on actions and
outcomes in relation to the target topic, through providing feedback on
player actions, providing repeated opportunities to develop and
demonstrate capacity, to increasingly improve the frequency and accuracy
of player reflection of how their actions impact in relation to the target
topic.
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Designer Prompt

How can your game narrative, extent of player influence, and opportunities
to succeed foster player reflection, encourage repetition and mastery of
skills, and provide accurate feedback to the player to develop the accuracy
of their self-reflection? How can increasing the degree of player influence
of game session outcome, and heightening player perceptions of ability to
succeed and overcome (when applicable), and empower the player to build
competence and mastery, and reflect on that accurately?

Relevant Game Design Patterns Categories

Across all mechanisms of action that fostered the environmental
reevaluation process, there were three game design pattern categories
identified as relevant for the process, as follows:

+ Narrative Structures, Predictability, and Immersion Patterns
+ Goals

+ Game Masters and Balancing

Change Key 4: Observing Support

Key Context

This change key context is in the pre-contemplation stage of change, and
involves the psychological process Social Liberation, which involves
“Noticing social, policy or environmental changes that facilitate health
behaviour change (e.g., noticing that society has changed in ways that make
smoking cessation easier)” (Prochaska & DiClemente, 1982).

Design Key

Designing for this key involves providing the player with prompts to pay
attention, notice external supportive factors, and provide incentive in



80 GAMES FOR CHANGE ASIA-PACIFIC JOURNAL

relation to the target topic through both in-game and extra-game
information, clues, feedback, and consequences.

Designer Prompt

How can your game elements, such as clues, and learning curves, including
consequences prompt your player to pay attention and notice information,
strategies, and support in relation to the target topic? How can
consequences, in-game and/or outside of the game, provide feedback and
incentive to the player to observe external factors that may assist them
with understanding in relation to the target topic?

Relevant Game Design Patterns Categories

Across all mechanisms of action that fostered the social liberation process,
there were two game design pattern categories identified as relevant for
the process, as follows:

+ Game Elements

* Meta Games, Replayability, and Learning Curves

Change Key 5: Introspective Shift

Key Context

This change key context is in the contemplation stage of change, and
involves the psychological process Self Reevaluation, which involves “A
person’s cognitive and affective assessments of their self-image in relation to
the problem behaviour (e.g., thinking that stopping smoking is part of being a
responsible person)” (Prochaska & DiClemente, 1982).

Design Key

Designing for this key involves providing the experience of a different
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perspective, embodiment of different behaviour, and the feedback to
reflect on current self.

Designer Prompt

How can you design your game’s world, player actions, and game narrative
to enhance character and story embodiment, challenge perspectives and
attitudes, and give players the opportunity to see themselves through new
experiences relating to the target topic and change goal? How can you use
the player’s belief that games are designed for (eventual) player success to
challenge the player's perspective regarding their potential success relating
to the target topic and change goal?

Relevant Game Design Patterns Categories

Across all mechanisms of action that fostered the self reevaluation process,
there were four game design pattern categories identified as relevant for
the process, as follows:

+ Game Elements

+ Actions and Events

+ Narrative Structures, Predictability, and Immersion Patterns

+ Game Masters and Balancing

Change Key 6: Transforming Belief

Key Context

This change key context is in the preparation stage of change, and involves
the psychological process Self Liberation, which involves “A person’s belief in
their ability to change a particular behaviour and their commitment to act on
that belief” (Prochaska & DiClemente, 1982).
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Design Key

Designing for Self Liberation involves building capacity and heightening
self-efficacy by providing repeated opportunities for success in relation to
the target topic and change goal.

Designer Prompt

How can you design your game world, player experience, and mastery
opportunities to promote capacity building, and confidence / belief in
capacity, through both challenge, and opportunity for success relating to
the target topic and change goal?

Relevant Game Design Patterns Categories

Across all mechanisms of action that fostered the self liberation process,
there were four game design pattern categories identified as relevant for
the process, as follows:

+ Game Elements

+ Goals

+ Game Sessions

+ Game Masters and Balancing

Change Key 7: Developing Substitution

Key Context

This change key context is in the action stage of change, and involves the
psychological process Counter Conditioning, which involves “The adoption
of healthier behaviours as substitutes for problem behaviours” (Prochaska &
DiClemente, 1982).
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Design Key

Designing for this key involves providing challenge, incentive, and
prompting mastery through providing repeated opportunities for
development, experimentation, and player choice in relation to the target
topic and change goal.

Designer Prompt

How can your narrative structures, predictability, tension, and challenge
provide opportunities for players to experiment, develop and adopt skills
and behaviours in relation to the target topic and change goal? How can
player goals, resource management, and the development of mastery
inside the game relate to the target topic and change goal?

Relevant Game Design Patterns Categories

Across all mechanisms of action that fostered the counter conditioning
process, there were six game design pattern categories identified as
relevant for the process, as follows:

+ Game Elements

+ Actions and Events

« Narrative Structures, Predictability, and Immersion Patterns

* Resource & Resource Management

+ Game Masters and Balancing

* Goals

Change Key 8: Supportive Communication

Key Context

This change key context is in the action stage of change, and involves the
psychological process Helping Relationships, which involves “Relationships
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characterised by openness, trust and empathy, which are supportive in regard
to the problem behaviour and health behaviour change” (Prochaska &
DiClemente, 1982).

Design Key

Designing for this key involves providing prompts, communication, and
cues which support the awareness and development of skills relating to
the target topic and change goal through in-game elements such as
audiovisual clues, and extra-game information and consequences.

Designer Prompt

How can your game elements, such as in game objects and clues, provide
supportive prompts for the player relating to the target topic and change
goal? How can you utilise meta-game information and consequences to
provide trusted and supportive prompts for the player relating to the
change goal?

Relevant Game Design Patterns Categories

Across all mechanisms of action that fostered the helping relationships
process, there were two game design pattern categories identified as
relevant for the process, as follows:

+ Game Elements

+ Meta Games, Replayability, and Learning Curves

Change Key 9: Rewarding Choices

Key Context

This change key context is in the action stage of change, and involves the
psychological process Reinforcement Management, which involves “This
occurs when a person is rewarded (by themselves or by others) for engaging in
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healthy behaviours, or conversely when they are punished for not engaging in
healthy behaviours” (Prochaska & DiClemente, 1982).

Design Key

Designing for this key involves providing encouragement (or
discouragement), incentive (or disincentive), and rewards (or punishment)
for the specific target behaviour or skill through repeated opportunities
to practice and experiment, providing feedback, and changes in capacity,
resources, and level of challenge.

Designer Prompt

How can your game elements, actions and events, and narrative design
provide rewards, incentive and feedback for the player relating to the
target topic and change goal? How can you utilise resources and design
game sessions to provide information and encouragement to the player
about success and failure relating to the change goal?

Game Design Patterns Categories

Across all mechanisms of action that fostered the reinforcement
management process, there were seven game design pattern categories
identified as relevant for the process, as follows:

+ Game Elements

« Narrative Structures, Predictability, and Immersion Patterns

+ Game Masters and Balancing

+ Actions and Events

+ Resource & Resource Management

* Game Sessions

+ Meta Games, Replayability, and Learning Curves
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Change Key 10: Intentional Integration

Key Context

This change key context is in the maintenance stage of change, and
involves the psychological process Stimulus Control, which involves “When
a person makes changes to their environment so that cues for problem
behaviours are reduced and cues for healthier behaviours increased”
(Prochaska & DiClemente, 1982).

Design Key

Designing for this key involves giving players control of their environment,
providing opportunities to disengage with cues for non-target behaviour,
experiment with different actions and paths throughout the game, through
providing repeated opportunities to master making changes to their place
in the environment to control their exposure.

Designer Prompt

Question prompt for designer including key design patterns

Relevant Game Design Patterns Categories

Across all mechanisms of action that fostered the stimulus control process,
there were six game design pattern categories identified as relevant for the
process, as follows:

+ Game Elements

+ Actions and Events

+ Narrative Structures, Predictability, and Immersion Patterns

* Resource & Resource Management

+ Goals

+ Game Masters and Balancing
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KEY CONSIDERATIONS

Broader Context

The Rosetta Wheel is a design tool for designing games for health
behaviour change and is suggested to be used throughout the design
phase of a game development process. Design teams can choose to focus
on one or more parts of the Rosetta Wheel Framework, depending on what
their design goals are.

There is a broader context in which the Rosetta Wheel, which only focusses
on game design techniques that foster psychological processes, is situated.
There are three additional broad themes which can support designing
games for health behaviour change, which were informed by Study 2.
These three broad themes are Development Considerations, Design
Processes, and the Design Toolkit. These are each defined below and
include the key considerations for each context.

Design teams can use the Rosetta Wheel Framework in multiple ways, from
early in development as a guidance tool to inform theoretical foundations,
incorporation of expertise, and ethical considerations; or as a more specific
design tool when they are designing for a specific outcome and would like
to focus on one or two change keys. Here is an example of how two design
teams can utilise the Rosetta Wheel Framework in two different ways:

1. Design Team Ais from a large game development studio. They
have a very refined workflow and game development cycle. They
do not need any input into their processes of development. They
are utilising the Change Keys in the Rosetta Wheel only, as
prompts for behaviour change design in their early design
ideation sessions.

2. Design Team B is a small independent development studio
creating a serious game for health-related change for the first
time. They have not approached a serious game before. They will
read through the whole Rosetta Wheel Framework comprised of
the Change Keys and the Key Considerations and will use these as
prompts to inform behaviour change design as well as the overall
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game development cycle.

There are a multitude of ways the Rosetta Wheel Framework can be
utilised, from minimally informing early ideation, to providing a checklist
for the overall development cycle. The next section will outline the
Development Considerations, Design Processes, and the Design Toolkit,
which make up the Key Considerations of the Rosetta Wheel Framework.

Development Considerations

This context details broad processes and considerations that are important
across the overall project development stages, including e.g., research,
stakeholder engagement, business models, scoping, documentation, and
collaborative processes. The Development Process is the overall context in
which game design practice is situated and will provide key considerations
in support of the Rosetta Wheel. All development considerations reflect
findings from Study 2. Condensed summaries are presented here.

Identify business model

Identify the business model, stakeholders, monetisation considerations,
and client motivations. This process typically precedes but influences game
design processes and techniques, dependent on these contingent business
model factors.

Conduct cycle of discovery

Immerse into the subject matter to increase familiarity and knowledge of
the problem space. This process precedes formal design processes and has
the function of increasing familiarity and knowledge of the subject matter.
This phase influences game design processes.

Consider ethics and do no harm

Consider the ethics of the game design and player involvement as a priority
throughout all stages of design, playtesting, and development to eliminate
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potential harm. Ethical considerations must be given at the beginning of
the design cycle. When dealing with ethically challenging subjects,
designers can adapt topic material and present it as an analogy. Given
there may be varying ethical codes depending on target areas, design
teams should consult with subject matter experts in the target topic area
and discuss ethical considerations during early phases of design.

Consider using frameworks

Using frameworks, whether formalised theoretical frameworks, or in-
house design/process frameworks, is an important step in the preliminary
stages of the development process.

* Mechanics, Dynamics, Aesthetics framework (Hunicke, LeBlanc, &
Zubek, 2004)

+ Social Cognitive Theory (Bandura, 1989)

+ Extended Parallel Process Model (Witte, 1992)

* Intrinsic / Extrinsic Motivation theory (Ryan & Deci, 2000)
* Transtheoretical Model (Prochaska & DiClemente, 1982)
+ Behaviour Change Wheel (Michie, Atkins, & West, 2015)

+ Self Determination Theory (Ryan & Deci, 1985)

« Human Centered Design (Cooley, 2000)

Collaborate with subject matter experts and diverse perspectives

Incorporate diverse voices from the target population, people with lived
experience, subject matter experts, psychologists, social workers; through
a variety of methods including interviews, observations, participatory
design, and collaboration. Incorporating diverse perspectives and
disciplines will provide increased insight into both the problem space, and
the potential solution. This development process informs design processes
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and, as such, it forms part of the overall development process to consider
prior to direct design work.

Define game scope

In the context of the business model, consider the scope of possibility
in your games design in relation to the client goals, included theories,
allocated budget, development time. Identify the boundaries of what is
expected and what is possible within the scope of resources. This
development process is dependent on business model, and influences
design processes and direction.

Playtest and iterate

Playtest and iterate on your game design by play testing it with the target
population or audience. Where appropriate, determine playtesting
outcomes using objective indicators (such as in-game analytics) as they
may be more reliable than direct feedback from play testers. This
development process is involved in and informs the iterative design
process.

Document your process and design

Develop documentation of your design processes. This development
process took place both prior to, and during the design phase for all
participants.

+ Agreed messaging

+ Flowchart of narrative design

« Mapping outcome goals to game mechanics
+ Game blueprint / vision

+ Metric / goal sheet to assist workflow and completion
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Design Processes

This context represents game design processes that take place over time
and relates to how and by which processes the game is designed, including
e.g., the process for mapping outcome goals to design, designing for user
experience, creating “juicy” fun, and identifying barriers to change. The
design process context operates within the scope of, and is influenced
by, key considerations specified in the development process, and provides
key considerations in support of the Rosetta Wheel. All design process
considerations reflect findings from Study 2. Condensed summaries are
presented here.

Identify change outcome goal

Identify and define the optimal change outcome goal as a first step in
your design process. To achieve this, game design teams need to engage
with client / stakeholder to fully understand needs, understand the target
audience and explore ideal outcomes. This key consideration is of high
importance, takes place as a first step in the design process, and informs
all following aspects of the design process.

Design Team Reflection Prompts to identify change outcome goal:

+ What function does the game serve?
+ Do we need to educate?

+ Do we need to motivate?

+ Do we need to persuade?

+ Do we need to provide feedback?

Discover change techniques

Once the outcome goal is known, commence a discovery phase exploring
effective techniques for the change outcome goal. This process is achieved
through reviews of research, guidelines, consulting with subject matter
experts and engaging in participatory design. This key consideration is high
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in importance and takes place following the identification of the outcome
goal, and further informs all following aspects of the design process.

Map techniques to design

Map the identified change goal along with established techniques for
change, to game design elements. This process is achieved through
brainstorming, iterating, and exploring potential game design elements
that engage the player in the change technique which then leads to the
outcome goal. This key consideration relies on the identification of the
outcome goal, and the identification of established techniques for change.
Detailed design prompts to foster brainstorming at this stage can be found
for each Change Key in the designer prompt section.

Consider player perspective & user experience

Consider the players perspective and user experience when designing the
game. This process includes considering all aspects of the experience, from
aesthetics, the messaging, the difficulty, the ‘feeling’, and whether it is a
positive / negative / enjoyable experience. Considering player perspective
and user experience throughout your design process will assist with
designing a game that ‘feels’ right and creates the intended experience.

Design “juicy” fun

Design for the engaging, entertaining, ‘juicy’ fun aspect of gameplay. The
fun design element is important as players may not begin or continue
engaging with the game unless it provides them with an enjoyable
experience. This key consideration involves considering ‘juicy’ fun during
the design process, through to iterative playtesting and feedback.

Be flexible in design direction

Remain flexible and avoid having fixed ideas with regards to design
direction during the design process. Design teams should be willing to
iterate on initial design ideas in accordance with feedback. This design
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process involves seeking peer and player feedback throughout the design
process to test design elements and user experience.

Design narrative intentionally

Utilise narrative in an intentional way to communicate the target topic
and change goal. Narrative design refers to the environmental design of
the game, including everything that players experience holistically, from
text, story and characters to environmental contexts, objects, cues, and
audiovisual effects. This design process involves considering target
psychological processes when designing narrative and worldbuilding in the
game.

Design Toolkit

This context represents a specific game design decision, technique, tool,
or resource that can be utilised in a games' design, including e.g.,
incorporating narrative for a specific purpose, ethical considerations, and
providing opportunities for failure. The design toolkit context is situated
within the design process context and will provide key considerations in
support of the Rosetta Wheel. All design toolkit considerations reflect
findings from Study 2. Condensed summaries are presented here.

Consider purpose-driven narrative

Utilise narrative to achieve a specific aim for the players, from prompting
an emotion, to providing learning or perspective shifting cues.

Create stories that players can relate to, either through characters or
contexts. This heightens player character/context empathy and can shift
perspective when placed in new contexts/characters.
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Narrative can be a vehicle for feedback through providing dynamics of
story change following choices or actions.

Information presented within a story format is learned faster and
remembered more readily than information presented as disconnected
facts which requires higher cognitive load. When learning and
remembering are required for the target topic and change goal, design
teams should consider linking information within a narrative.

Characters or contexts that players can identify with heighten emotional
engagement. This can foster a sense of connection and emotional
responsiveness.

Incorporating deeper meanings and belief systems through in-game story
and lore allows players to experience something new, shift perspectives,
and provide transcendental experiences for the player. It can also provide
heightened understanding of known concepts.

Incorporating reframing or subversions of common tropes and stereotypes
through narrative can impact the player emotionally, enhance self-efficacy,
and provide increased motivation around the target topic and change goal.

Provide opportunities for failure

Provide time and choices for players to fail, make mistakes, and
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experiment with different game progress and action options. Furthermore,
this design strategy involves giving the player the capacity to make further
attempts to approach different choices. Providing opportunities to make
wrong choices allows players to engage their curiosity and learn through
failure.

Allow space for reflection and ambiguity for interpretation

Provide enough ambiguity and ‘gaps’ that players are prompted to reflect
on meaning and develop their own interpretations. By providing cues,
ambiguous choices, and room for interpretation rather than concrete
indications, player engagement can be heightened, and space is created for
reflection both within and outside the game.

Layer aesthetics for emphasis and priming

This key consideration involves considering the use of aesthetic layering to
amplify or emphasise particular points or prime players for an upcoming
moment. This technique can involve utilising music, sound design, dialog/
text effects, audiovisual effects, layering and repetition of visual motifs, can
all enhance player curiosity, stimulate a feeling, heighten engagement, lead
players in a specific direction, and just be ‘part of their journey'.

CONCLUSION

The Rosetta Wheel Framework is a starting point - hopefully a useful one
- for design teams of games for behaviour change. It is a living framework
in the sense that it is not meant to be a finite piece of unchanging work.
This body of research began as it means to continue; continually informed
by research and practice and contributing to the body of literature around
designing games for positive change in individuals and society in the
context of health behaviour.

In concluding this body of work, the future directions are clear. The
practice-led research and research-led practice that led to this first Rosetta
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Wheel Framework should continue. Furthermore, it should continue
beyond the scope of one individual's contributions.

| would like to make a call for game design teams to implement the
framework, add to it, revise approaches and develop it based on continued
scholarship and practice.

Implementing this framework could cover a variety of approaches, such as:

+ Does the Rosetta Wheel Framework facilitate communication
between multidisciplinary teams through a shared understanding
of game design and psychology?

* Which Key Considerations are most useful in development, and at
which stage?

* How can the Rosetta Wheel Framework be used to redesign
games to be more effective at health behaviour change?

+ Are games designed with the Rosetta Wheel Framework effective
with the change goal?

+ Can the Rosetta Wheel Framework be used to analyse existing
games to predict efficacy?

| invite researchers, designers, players, subject matter experts, and all the
other multidisciplinary game design team members to test this framework
and report on its suitability. | invite them to provide valuable critique. |
invite revisions, inclusions, experiments. | invite them to keep building it
with me. The Rosetta Wheel Framework is just the beginning of a practical
and comprehensive shared language of psychology and game design for
the purpose of designing behaviour change games. By continuing as it was
started, this field of endeavour will be in an increasingly fertile ground for
creating experiences that make a positive impact on people and the world.
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ABSTRACT

We report data from an online mixed-methods survey that assessed the
exercise routine and play experiences of players for Pokémon GO (PGO)
and Harry Potter: Wizards Unite (HPWU), two augmented reality (AR) games
that encourage outdoor walking. Both games significantly increased the
extent of exercise for players, however exercise patterns differed between
the two games’ player bases, with further variations between self-
identified ‘hardcore’ and ‘casual’ players. Players also reported on key
design differences between the games that had a major influence on their
outdoor walking behaviour. We propose that these findings could
highlight design practices that can affect exercise outcomes in exergames
in future works.

Keywords: Serious game, exergame, Pokémon GO, Harry Potter: Wizards
Unite
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INTRODUCTION

Sedentary lifestyle and its consequential obesity are now global issues,
with millions at risk of health conditions that may be exacerbated by
obesity (Hruby & Hu, 2014). ‘Exergames’, defined as games used with the
purpose of encouraging its users to increase physical exercise levels, have
been developed both academically and commercially for arcade machines
(Bogost, 2005), consoles (Boulos, 2012), virtual reality (Warburton et al.,
2007), combined with the use of treadmills or other exercise equipment
(Ahn et al., 2009; Bolton, Lambert, Lirette, & Unsworth, 2014), and
handheld devices such as mobile phones (Laine & Suk, 2015; Witkowski,
2013). However, while exergames have shown promise in a controlled
classroom setting (Fogel, Miltenberger, Graves, & Koehler, 2013) and in
children (Maloney et al., 2012), such games have not consistently
succeeded at increasing physical exercise when used for general adult
consumers.

In contrast, Pokémon GO (PGO), a free-to-play mobile game developed by
Niantic and released in 2016, was one of the most successful exergames
in recent years. In the first few months after launch, as many as 45 million
people played PGO every day (with 380 million playing at least once a
month), with several early studies finding that PGO increased walking in all
players regardless of socioeconomic factors such as ethnicity or income
(Althoff, White, & Horvitz, 2016; Barkley, Lepp, & Glickman, 2017). The
game's physical exercise effect was also greatest in individuals who had
previously led more sedentary lifestyles (Wong, 2017). In 2018, Niantic
released Harry Potter: Wizards Unite (HPWU), a game very similar to PGO
but with a Harry Potter theme. HPWU did not achieve the same level of
commercial or physical exercise success as PGO, despite nearly identical
gameplay and user interface. While the two games are compatible in the
intended physical outcome, this discrepancy in player uptake is interesting
and warrants investigating the differences in player experience between
the two games. Moreover, self-identified ‘hardcore’ and ‘casual’ players
also demonstrate quantitatively different exercise patterns, suggesting the
interplay between player habits and design factors is integral in the
efficacy of exergames focused on outdoor exercise.
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Here we present a study that examines the differential exercise patterns
for players of PGO and HPWU. Our research objectives are:

. Do players with different self-identification (e.g., Hardcore,
casual) have different exercise profiles in these two games?

. Why do players with different self-identification behave
differently in these games?

. Do players have different exercise profiles between PGO and
HPWU?

. What aspects of the games' different designs contributed to

these exercise profiles?

With these results, we hope to highlight designs that can increase
motivation for players to conduct physical exercise, while also addressing
the existing play pattern and mindset of different populations.

Related Works on Exergames

There is well-established literature demonstrating the potential for video
games to improve physical activity, social interactions, and mental health
(Chao, Scherer, Montgomery, Wu, & Lucke, 2015; Jones, Scholes, Johnson,
Katsikitis, & Carras, 2014; Peng, Crouse, & Lin, 2013; Ryan, Rigby, &
Przybylski, 2006; Simsek & Cekok, 2016). Exergames were found to be
effective in different settings such as clinical rehabilitation (Chao et al.,
2015; Simsek & Cekok, 2016), amongst young children (Garde et al., 2016),
and promoting general exercise (Peng et al., 2013). Extensive comparisons
have been established between exergames and standard exercise to
demonstrate how exergames were able to produce physiological exertion
similar to normal exercise. Based on multiple parameters such as heart
rate (Bonetti, Daniel G, Danoff, & Miller, 2010), oxygen consumption
(Penko & Barkley, 2010)], and electrocardiogram readings (Maddison et al.,
2007), exergames in general demonstrated measurable physiological
benefits comparable to standard light exercise such as walking (Rahmani
& Boren, 2012).
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PGO and HPWU can be considered as exergames as they both use
location-based GPS and in-built phone speedometers to track player
location and movement, with walking a certain amount of distance being
required to accomplish in-game achievements. In that sense, outdoor
walking is the gameplay, as progress in the games cannot be made if the
player remains stationary. Outdoor walking is also the main way to find
interactive items and obtain resources, thus allowing one to keep playing
the game. Within as little as 6 months after release, PGO was already
recognised to be a very complex and contextualised behavioural
intervention, with the game increasing the exercise duration across all of
its players regardless of socioeconomic status (Althoff et al., 2016; Clark &
Clark, 2016).

During the COVID pandemic, PGO and HPWU also demonstrated an ability
to act as buffers against mental health concerns (Ellis et al., 2020), as well
as maintaining exercise levels amongst its players well above the weekly
exercise requirements recommended by the World Health Organisation.
While players of the two games reported an average of 7.5 hours of
outdoor exercise per week before the pandemic, they reported an
average of 6.5 hours during the pandemic and associated the
maintenance of exercise routines with game play (Ellis et al., 2020). Such
studies demonstrated that the two games have a definite relationship with
improving or maintaining levels of outdoor physical exercise, even though
durations of severe physical isolation such as during COVID lockdowns.

We therefore wish for this publication to present an understanding on why
PGO and HPWU were effective in encouraging exercise, viewed from the
perspective of design factors and user experience. Moreover, as very few
studies have been conducted on HPWU, we wanted to know if design
differences between these two games caused exercise differences in the
two player populations. Lastly, as a prequal to the work done during the
COVID pandemic, this paper examines how people exercised with these
two games before the pandemic, when contextual factors such as remote
play features (installed by Niantic during 2020 to reduce the need for
outdoor exercise) and physical lockdown did not significantly influence
outdoor exercise behaviour.
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Related Works on Self-identified Player Classifications

Our paper also found differences in quantitative and qualitative data from
people who self-identify as different kinds of ‘gamers’, which is a way for a
game player to identify their usual video game play pattern and mindset
(Ip & Jacobs, 2005). People who self-identify as hardcore gamers invest a
significant portion of free time and resources to games, while also often
possessing more knowledge, skill, and understanding of game industry
and culture (Kirman & Lawson, 2009; Tuunanen & Hamari, 2012). Those
who identify as casual gamers only play on a casual, on-and-off basis,
often paying little attention to the subtleties or content of the medium
(Kirman & Lawson, 2009; Tuunanen & Hamari, 2012). There are 2 more
groups that were investigated in our study: 1) In-between gamers, those
who behaved somewhere between the two extremes of hardcore and
casual gamers and recognised themselves as being in that position, and 2)
No-identification gamers, who have not established a self-identification
with the medium (Manero, Torrente, Freire, & Fernandez-Manjon, 2016).
This type of segmentation exists separately from other traditional gamer
classifications, such as Bartle's famous taxonomy on game player types
(Bartle, 1996) that focuses on how the player interacts with the game and
with other players. Instead, our classification reflect how one perceives
the extent of one’s own involvement, the pattern of one’s own behaviour,
and the willingness to correlate oneself with a specific population of
players.

Work on the validity of using this kind classification on PGO and HPWU
does have precedent. Hardcore, in-between, casual, and no-identification
players reported different constraints and enablers that affected how
much they played the games (Smith, Lee, Ellis, ljaz, & Yin, 2021), while each
player group also exhibited differences in user experience between PGO
and HPWU (Smith et al., 2021). For example, hardcore PGO players
reported experiencing a lack of confidence regarding mastering PGO, but
this was not observed for hardcore HPWU players. Conversely, casual
HPWU players complained about the game requiring people to walk for
too long and they did not have enough time to do daily tasks or return to
a location on time, but casual PGO players had no such concerns (Smith et
al., 2021). This indicates that people self-identifying as different kinds of
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gamers experience PGO and HPWU differently. As gameplay in both
games is directly translated to outdoor exercise, we have reasons to
suspect these player groups require different design elements to
encourage them to exercise and to continue their routine.

METHODS

Pokémon GO and Harry Potter: Wizards Unite

In both games, players explored a cartoon-art version of the real world
based on Google Maps data (Image 1). Significant landmarks, such as
shopping malls, libraries, or train stations, are symbolised by tall buildings
where players can group up to conduct group challenges (seen in Image 1
as tall, coloured buildings called Gyms in PGO and tall elongated buildings
in HPWU called Fortresses). Minor landmarks, such as a piece of wall art or
a small suburban park, are represented by a small teal cube in PGO called
Pokéstops and a small blue building in HPWU called Inns. These locations
provide resources to players and are renewable after a certain number of
real-time hours. Players must walk to the vicinity of these landmarks to
activate these in-game features, enforcing the need for outdoor exercise.

While walking, players will also encounter creatures in both games. PGO
players catch Pokémons, small animals that can be levelled up to better
conduct challenges, while HPWU players catch Foundables, which are
people or significant items from the Harry Potter franchise. These
creatures have various statistics and are vital for play progression. Lastly,
both games also offer a ‘gift box’ to players after walking a certain amount
of distance (such as 5 kilometers), with PGO hatching a Pokémon Egg and
HPWU opening a Portkey. These items may present rare or unique
Pokémons or Foundables, further encouraging walking. Daily and weekly
goals for distance walked are also present to give a small reward at the
end of the week based on total distance walked in the past 7 days.

Once players encounter a Pokémon or Foundable in their travels, they can
catch it on-screen. PGO players throw a ball at the Pokémon through a
finger flick gesture, while HPWU players trace a sigil on their screen. Once
captured, the player returns to the overworld map.
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Image 1: Pokémon GO (left) and Harry Potter: Wizards Unite (right) overworld in-game
screenshot. All rights reserved by Niantic, Inc.

Recruitment

The study’s ethics approval was obtained from the Macquarie University
Human Research Ethics Committee for Medical Sciences (Reference No:
52019601512435. Project ID: 6015).

A mixed-methods survey was conducted online via convenience sampling
over 2 weeks in February 2020. The survey was conducted via the
Quialtrics platform and was distributed to 4 subreddit forums dedicated to
PGO or HPWU, r/WizardsUnite, r/PokemonGO, r/harrypotterwu, and r/
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TheSilphRoad. A recruitment post was written by the research team in
each subreddit, and the moderators of each subreddit were contacted for
the posts to be pinned to the top of the subreddit. The recruitment posts
were pinned in all 4 subreddits for 2 weeks. Following the conclusion of
data collection, data was downloaded from Qualtrics.

Survey

This paper is a part of a larger study and consisted of 70 quantitative and
qualitative questions. Players were eligible to play if they were over 18
years of age, played either PGO or HPWU for at least a week, and played
the games in English (we wished to avoid misunderstandings of in-game
terms in the survey). Information presented in this paper include general
demographics information (age, gender, and country of residence) and
self-identification (‘hardcore’, ‘casual’, ‘'something in between’, or ‘l have no
idea' in terms of general playing style).

Quantitative results presented here included three questions. 1) “In a
given week, how many days did you typically walk for 30 minutes or more
prior to playing Pokemon GO or Wizards Unite?” with the options 0-7 and
‘prefers not to say'. 2) “In a given week, how many days do you typically
walk for 30 minutes or more now?” with the options 0-7 and ‘prefers not to
say'. 3) “Typically, how many hours a week do you / did you play Wizards
Unite?” with the options being ‘less than an hour’, “1-5 hours’, ‘6-10 hours,
"11-15 hours', “16-19 hours’, and '20 hours or more'. 4) “Typically, how
many hours a week do you / did you play Pokemon GO?” with the same
options as the previous question. We assessed the answers to these two
questions as they outline any changes in exercise patterns after playing
the games for all populations.

Quialitative results presented include results from two questions only,
“Overall, do you prefer playing Pokemon GO or Wizards Unite? If you have
a preference between the games, why do you prefer that game?” and
“Which game got you to do more walking? Which game was more fun?".
We assessed the answers to these questions because they revealed
specific preferences and complaints players had with the two games,
especially on how these factors affected their extent of outdoor exercise.
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Data analysis

Self-reported quantitative data was extracted from Qualtrics and directly
imported into SPSS (version 25.0, IBM Corporation). Differences between
self-identified player types were assessed using Pearson Chi-square
analysis for both exercise and play duration per week for both games. This
work was carried out by the researchers Kl and LAE.

Qualitative responses were analysed through thematic analysis using
NVivo v12 Plus (QSR International). The participant's game preference
regarding fun and walking were extracted and the reasons provided by
the participants towards their preference was coded inductively by the
researchers KY, MDL, and JS. Codes were developed inductively according
to the Braun and Clarke model of thematic analysis (Braun & Clarke,
2008). The entire research team was consulted throughout the qualitative
analysis process to resolve disagreements until consensus was reached.

RESULTS

Demographics

The survey received valid answers from 1052 participants, with 762 (72%)
having played PGO and 691 (66%) having played HPWU. General
demographics data are presented in Table 1.
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Characteristic Number of participants
Gender

Male 381 (36%)

Female 470 (45%)
Other/unindicated 201 (19%)

Age

18-25 years old
26-35 years old
36-45 years old

240 (23%)
460 (44%)
183 (17%)

46-55 years old 80 (8%)
> 55 years old 43 (4%)
Unindicated 46 (4%)
Country of Residence

USA 515
Europe 292
Other Americas 87
Oceania 62

Asia 40
Middle East 9
Africa 3
Unindicated 44

Table 1. Basic demographics data

The largest group of players were those who self-identified as female
casual players, taking up 64% of female participants and 35% of all
participants. The second-largest group were male casual players (40%
males, 18% all). The smallest group was male players who could not self-
identify (3% males, 1% all), followed by female hardcore players (5%
females, 3% all) (Table 2). Males are significantly more likely to play more
seriously than females (p = 0.00). Meanwhile, all age groups were
represented in a similar manner across the player groups (Table 2).
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Percentages are out of total numbers in a gender group (for the Gender

column) or in an age bracket (for the Age group column).

Self-identified Gender Age group
player group
Hardcore
Male 69 (18.2%) 18-25years 30 (12.5%)
Female 22 (4.7%)  26-35years 49 (10.7%)
36-45years 17 (9.3%)
46-55years 11 (13.8%)
> 55 years 5(11.6%)
In-between
Male 148 (38.9%) 18-25years 84 (35.0%)
Female 101 (21.5%) 26-35 years 125 (27.4%)
36-45 years 54 (29.5%)
46-55 years 21 (26.3%)
> 55 vears 14 (32.6%)
Casual
Male 151 (39.7%) 18-25years 118 (49.2%)
Female 299 (63.8%) 26-35 years 250 (54.3%))
36-45 years 98 (53.6%)
46-55 years 41 (51.3%)
> 55 vears 16 (37.2%)
No-1dentification
Male 12(3.2%)  18-25years  8(3.3%)
Female 47 (10.0%) 26-35years 35 (7.6%)
36-45years 14 (7.7%)
46-55 years 7 (8.8%)
> 55 years 8 (18.6%)

Table 2. Self-identification according to gender and age

Exercise patterns between self-identified groups

Participants across all player types had a significant increase in exercise
frequency after starting to play PGO or HPWU, as suggested by paired
sample t-tests. Participants were asked to indicate how many days they
walked for at least 30 minutes in a typical week before and after they
started playing. Hardcore players had significant changes in their exercise
patterns (p = 0.00), walking for 2.78 days a week on average (SD = 0.22)
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prior to playing and 4.99 days (SD = 0.21) after starting to play. Casual
players walked for 3.05 days a week (SD = 0.10) before playing and 4.58
days (SD = 0.09) after (p = 0.00). The in-between group walked 3.21 days a
week (SD = 0.14) before playing and 5.00 days (SD = 0.12) after (p = 0.00),
and the no-identification group walked 3.08 days a week (SD = 0.26)
before playing and 4.80 days (SD = 0.25) after (p = 0.00). Notably, the
hardcore group had the lowest level of weekly exercise prior to playing
PGO or HPWU, suggesting they had the most sedentary lifestyle out of all
player group. (Table 3).

Self-identified group Mean (days per Standard

week) deviation
In a given week, = Hardcore 2.78 0.22
how many days did In-between 3.21 0.14
you typically walk  Casual 3.05 0.10
for 30 minutes or  No identification 3.08 0.26
more prior to
playing PGO or
HPWU?
In a given week, Hardcore 4.99 021
how many days did In-between 5.00 0.12
you typically walk Casual 458 0.09
for 30 minutes or  No identification 4.80 0.25

more now?

Table 3. Exercise patterns between the different self-identified groups

Hardcore players are more likely to prefer PGO while casual players are
more likely to prefer HPWU, with statistical significance (p = 0.03) (Image
2).
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Gamer Type by Game preference
Game
. Preference

B Palimen GO
W Wirards Unite

| | B Can't checice

Hard core Casual gamer S-umuhlng in | have no idea
gamer
Gamer Type

Image 2: Self-identified gamer type by game preference

Qualitative findings between self-identified groups

Self-identified groups had different preferences between PGO and HPWU,
as well as with the different design features in the two games.

Design preferences of hardcore players

The most predominant theme in the hardcore group was that they
preferred to continue to receive profit for their efforts. This was
highlighted with how PGO would give a miniscule profit for every repeated
catch of a Pokémon one already owned (this new Pokémon can be turned
into candy to increase the power of other Pokémons), but HPWU gave no
rewards whatsoever for repeated catches of Foundables already in
possession. Hardcore players found this design in HPWU to be particularly
discouraging. Other main themes included liking deep games with talent
(and thus gameplay) customisation. This was observed in HPWU, where
one can put points into talent trees to specialise for a specific role in the
team. Players felt this allowed for more strategic play. Players also liked
PGO has a larger and more engaged community that allowed for better
group play experience, but also noted PGO has a lot more ‘cheaters’
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(those who modified GPS data on their devices to deceive the game server
into thinking they are physically travelling) than HPWU.

Design preferences of in-between players

The themes in the in-between group have a marked shift from that of
hardcore players. The most prevalent theme is that they prefer games
with more content. This group of players liked whichever game that they
felt ‘had more to do’. Other main themes included liking games that had a
better sense of achievement and purpose. Players stated walking with
PGO had a better purpose as they could deliberately hunt certain
Pokémons, and completing daily achievement was a better motivator. This
group also reported PGO has a larger and more engaged community, and
also noted they prefer a clear-defined objective seen in PGO, such as
‘catch 3 Flying-type Pokémon'.

Design preferences for casual players

Casual players demonstrated marked differences in motivation compared
to the two previous groups. The greatest determinant to whether they
play is their level of engagement with the original franchise the game is
associated with. Overwhelmingly, casual players stated they prefer HPWU
because they are already HPWU fans, with comments such as ‘I grew up
with Harry Potter’ and ‘I've been a fan since the first book'. They also
stated they prefer to play games that rely on other people less, opting to
prefer HPWU as the game does not encourage socialisation or
interactivity, therefore allowing casual players to play at their own pace
and convenience. The large variety of different objectives offered by
HPWU was preferred by this group instead of the rigid, clear-defined PGO
objectives, as the large variety of tasks allowed HPWU to constantly offer
something new and the player would ‘not get bored'. These factors may
explain the large shift in quantitative preference data from PGO to HPWU
in the casual player group.

There are still casual players who preferred PGO. Casual players
preferring PGO liked games with an engaged community and liked to have



DIFFERENTIAL EXERCISE PATTERNS 113

more content to play, echoing the preferences demonstrated by hardcore
and in-between players.

Design preferences for no-identification players

A very small section of our participants were no-identification players, and
they demonstrated a preference profile similar to casual players. The
most dominant theme was preferring HPWU due to already being a fan of
the Harry Potter franchise, and that was motivation enough to keep

playing.

Exercise patterns between PGO and HPWU for each self-identified
group

Players demonstrated different exercise patterns between PGO and
HPWU. Specifically, players across all self-identified groups played more
PGO than HPWU. This was especially highlighted in the hardcore group,
where close to 35% of the PGO players indicated they played PGO for
more than 20 hours every week, but only close to 15% of HPWU hardcore
players indicated they played for this duration. More in-between and
casual players for PGO also indicated they played for more than 20 hours
every week, compared to their HPWU counterparts. The distribution of
PGO players according to amount of time played per week tended to peak
at higher values than with HPWU players. The only exception to this trend
was with the casual group, where HPWU players tended to play more than
the PGO group. Given our understanding from sections 3.2 and 3.3 that
HPWU has a specific appeal for the casual group, it is possible that the
factors previously covered are contributing to casual players playing more
HPWU than other groups.
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Image 3: Play time by player group in PGO
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Image 4: Play time by player group in HPWU
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Qualitative findings between games

PGO and HPWU appear to affect exercise differently. Across our
participants, 76% stated PGO was the game that caused them to exercise
more, while only 55% chose PGO as the more fun game to play. This trend
was observed across all player groups. We therefore conducted qualitative
thematic analysis on free-text data entered by participants to understand
why players were walking more with PGO, but a sizeable cohort also
reported having more fun with HPWU despite walking less with the game.

More meaningful rewards for walking in Pokémon GO

Participants indicated that clear, easy-to-understand, and useful goals
were most beneficial for encouraging them to walk. PGO was noted for
displaying exactly what the player was walking towards (i.e., a specific
Pokémon) on the map, while HPWU only displayed the class of the
Foundable. Participants therefore felt they were more likely to obtain a
Foundable they had already collected in HPWU and were thus less
incentivised to walk. Another design element is that walking a certain
distance (e.g., 5 kilometres) in PGO allows one to hatch eggs into one
Pokémon. However, walking for the same 5 kilometres in HPWU to unlock
a Portkey only grants fragments of a Foundable. Participants therefore
regarded unlocking one Portkey as less rewarding than hatching one PGO
Eggs. Additionally, Pokeballs (items that PGO players require to catch
Pokémon) can only be acquired via walking or from the cash shop, while
Spell Energy (the HPWU resource players require to obtain Foundables)
regenerates over time, providing players with much less pressure - and
less reward - to walk.

Fun is increased by familiarity with the franchise and the availability of
in-game activities

Fun was associated with being more familiar with the original franchise
and how much game content was available for the player. Both Pokémon
and Harry Potter have a strong fanbase and participants from either
fanbase tended to select the franchise they were more familiar with as
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being ‘more fun'. Those who exhausted available content in one game also
considered the other game ‘more fun’, as there was ‘just more to do’ in the
game they had not played thoroughly.

Immersive gameplay in Harry Potter: Wizards Unite reduced walking

Gameplay in HPWU was highlighted as more difficult to play on a micro
level, as tracing sigils on the phone required more finger dexterity and
precision than throwing a ball to catch a Pokémon. Participants stated that
HPWU was ‘actually very very difficult to play while moving' and that they
often had to stop walking to ensure gameplay accuracy. HPWU also
encouraged immersive group battle at Fortresses, where each player in a
team had a separate role (such as healing or dealing damage). While this
was regarded as fun, participants noted once they entered a Fortress
battle, they would be standing or sitting still for a long time.

Support technology for Pokémon GO enables more walking

Both PGO and HPWU support ‘Adventure Sync'(allowing steps walked to
be tracked while the app is not open, with rewards provided to players
when the app is next opened), however this feature was only recently
implemented in HPWU at the time of the survey, with some players being
unaware of it or having technical issues. PGO, by contrast, has supported
Adventure Sync since November 2018. In addition, PGO also supports
‘Go+' (an Apple Watch-style wrist apparatus that automatically collects
resources and catches Pokémon as the player walks), allowing players to
‘play the game without being aware of it'. This led participants to be more
immersed in exercise and more freedom to incorporate the exercise into
daily routine.

Social connections and support encourage more walking

Lastly, participants reported social connections affected walking. Many
participants walked to join group activities in locations because they
wished to meet friends who would also be there, or they walked because
others in their social circle ‘were giving peer pressure’ to walk more.
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Participants also formed groups with their friends to walk together,
making play, exercise, and social relationships one combined venture.

DISCUSSION

Are Hardcore Players More Sedentary?

To date, there has been little exploration of physical activity differences
between hardcore and casual gamers (Bosser & Nakatsu, 2006; Goodman,
McFerran, Purves, Redpath, & Beeken, 2018; Peng & Day, 2016). While
media use in general has been identified as a primary contributing factor
to sedentary behaviour (Peng & Day, 2016) and hardcore gamers have
been thought to be at greater risk of health risks as they dedicate a large
portion of their leisure time to gaming (Bosser & Nakatsu, 2006), only one
study has sought to examine physical activity differences between
hardcore and casual gamers (Ellis et al., 2020). In that study, which also
involved players of augmented reality games, individuals who identified as
hardcore gamers were more physically active, exercising for nearly 28
percent longer than those who identified as casual, with this increased
physical activity being linked to increase play time (Ellis et al., 2020).

Our findings mirror those of this earlier study, finding that among active
players of augmented reality games, those who identify as hardcore are
significantly more physically active than those who identify as casual
(exercising for at least 30 minutes a day for 4.99 days a week, as
compared to 4.58 days), though we also find that prior to playing an
augmented reality game, those that identify as hardcore had been
significantly more sedentary than those identifying as casual. This finding
is consistent with early studies on Pokémon GO (Marquet, Alberico, & Hipp,
2018; Wong, 2017), which found more sedentary individuals
demonstrated the most significant increase in physical activity after
beginning to play, compared to individuals who were already active, and
suggests this increase may persist over time. These early studies offered
little explanation as to the mechanism driving this, given that
interventions aimed at increasing physical activity are typically more
effective among populations already active (Wong, 2017). The results of
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our study, with hardcore gamers being more sedentary prior to playing an
augmented reality game yet experiencing the greatest increase in physical
activity and having the highest amounts of engagement with the game,

suggests that these differences may be explained by differing preferences

by player type.

Hardcore vs Casual Engagement Profiles in AR Games

Consistent with previous qualitative research into how enablers and
constraints of AR play differed among player types (Smith et al., 2021), we
found that different player types engaged with and prioritised different
aspects of the game experience. In our study, hardcore players expressed
a preference for in-game activities which maximised their reward/effort
ratio, as well as gameplay elements which allowed for a degree of
customisation. These players tended to invest their time in one or two
well-optimised gameplay loops, caring more about depth than breadth of
play. Hardcore players also indicated that they preferred games with
larger and more engaged communities as it usually meant a smoother
experience for group play and were uniquely disdainful of individuals who
‘cheated.’

While in-between players also valued “rewarding” activities, their highest
priority was experiencing a sense of achievement and purpose, either
through setting in-game goals (with play allowing them to track this) or a
game providing explicit, concrete goals for them to complete. This group
also expressed a preference for games with a wide array of activities for
them to spend their time on.

In contrast to the other groups, casual players did not seem to care about
being rewarded, whether through in-game rewards or through a sense of
achievement. Their priority was being able to play at their own pace and
convenience, while not becoming bored and having an experience that
engages with one of their existing fan identities.

These underlying differences in preferences between player types drive
different playstyles, and likely account for intergroup differences in both
play time and physical activity. This analysis presents a crucial step
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towards understanding the heterogeneity of gamers and subsequently
targeting interventions to different sub-populations.

Exercise across different AR games

Despite having been created by the same company and utilising the same
underlying augmented reality technology, our study found that the
exercise and play patterns of players differed significantly between PGO
and HPWU. Consistent with previous studies (Ellis et al., 2020; Laato,
Hyrynsalmi, Rauti, Islam, & Laine, 2020; Marquet et al., 2018; Wong, 2017),
which identified a positive correlation between play time and physical
activity, we found that players in the hardcore and in-between groups
played more PGO than HPWU and reported exercising more while playing
PGO. Qualitative data suggesting that this was because they found the
gameplay of PGO to be more rewarding. In contrast, though casual
players played more HPWU than PGO, they noted that PGO was the game
that made them walk more. This likely has to do with the games’ different
features, as a study amongst HPWU beta players indicated that ~58% of
respondents walked at least twice as slowly when playing HPWU
compared to their normal walking speed (Laato et al., 2020). We also
found that, consistent with previous literature (Ryan et al., 2006), ‘fun’ was
not necessarily aligned with engagement, as a sizeable cohort also
reported having more fun with HPWU despite walking less with the game,
and overall, a larger percentage (76%) reported that PGO made them
exercise more, compared the amount that found it more fun (55%).

Design differences

In our study, participants across all player groups suggested that PGO's
design factors, such as incentivising physical activity and an interface
optimised for mobile play, meant they were more inclined to walk when
playing PGO compared to HPWU.

One prominent example is the experience of capturing Pokémon in PGO
compared to collecting Foundables in HPWU. In PGO, one could see
exactly what Pokémon one was heading towards on the overworld map,
while in HPWU, one can only see the class of a given Foundable. This
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distinction is crucial as there are no rewards given for collecting a
duplicate Foundable in HPWU. This provides a level of appeal for all player
types, as hardcore players can maximise their return on investment, in-
between players can work towards their goals of catching certain
Pokémon, and casual players can see a larger variety of Pokemon in the
world, keeping the experience fresh.

Another design was the relative difficulty in conducting basic activities,
given that tracing a sigil in HPWU was very difficult while moving.
Moreover, whether one succeeded or failed in the sigil, one still consumed
spell energy, a resource that did not naturally regenerate. This
incentivised HPWU players to stop walking so they could make their spell
“count.” PGO players found it much easier to attempt to catch Pokemon
while on the move, as all they needed to do was flick a Pokeball towards it
with a finger. This incentivised them to continue to walk towards their next
point of interest while playing. This level of difficulty also meant that
HPWU was difficult to play with friends when one was not doing
immersive group content, in contrast to PGO, which could be played
casually while walking with friends.

Given the plethora of literature on how social support and peer groups
engaging in behaviours together encourage continuance of said
behaviour, as well as the need satisfaction literature (Ryan et al., 2006),
one can see how PGO's relative simplicity leads to it being a better
exergame, both in the short and long-term.

Limitations

There are a few limitations to our study. Firstly, recruiting from Reddit
indicates that the players are already invested in the games, and could be
argued the group is more engaged than the average player and does not
represent the entire population. However, this also meant the participants
were very motivated to answer the survey and provided many in-depth
responses for our qualitative questions.

Secondly, it is known that women are less likely than men to self-identify
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as a game player, and even more so as a hardcore player, which may lead
to errors in self-identification data.

Thirdly, the studies relied on self-reported exercise data and is open for
recall bias. This aspect of the work could be improved through conducting
prospective studies where we continuously monitor the exercise of new
players of the two games over time.

CONCLUSION

Our study suggests that AR games like PGO and HPWU indeed made an
impact on the physical exercise level of players, and specific design criteria
can make such games better equipped at targeting specific player
populations. Factors such as ensuring hardcore players are rewarded for
their continuous efforts could make such games more effective in specific
populations, increasing efficacy for selective groups in the population.
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ABSTRACT

People living with motor neurone disease (MND) in Australia experience
increasing physical disability, often accompanied by a lack of choice and
control in daily activities, isolation, boredom, stress and similar mental
health issues that are all associated with a reduced quality of life. Yet,
people living with MND also face major technological, social and economic
barriers to participating in recreational activities and online environments
that can help with overall wellbeing, including playing videogames, a past
time growing in popularity. The aim of this protocol is to clearly articulate
and document the objectives, methods, and reporting of a scoping review
that maps the evidence base of what helps make videogames more
inclusive for people living with MND. We developed the protocol as the first
stage of our research. The protocol describes a framework for guiding the
research, including how the academic and grey literature databases will
be systematically searched, the ways in which studies are to be assessed
for inclusion and their data summarised, and the overall review's findings
reported. The protocol, and findings of the review, are expected to help
guide future research into establishing what may or may not work best
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when developing more inclusive videogames for people living with MND,
and how research may inform policy development, clinical practice,
technological work and awareness raising activities. Sharing the protocol
at this stage also offers an opportunity for other researchers and
practitioners to provide feedback on our decision-making process, learn
from our work and use the protocol as a basis for their own scoping
reviews to help reduce barriers to videogames for those experiencing
health, social, education, economic and similar issues. We presented
significant parts of this protocol at the Games for Change Asia-Pacific 2021
conference.

INTRODUCTION

Motor neurone disease (MND) is a neurodegenerative condition in which
the muscles enabling movement, speech, swallowing and breathing
progressively weaken and waste, causing increasing physical disability and
with typical life expectancy of two to three years (Dharmadasa et al., 2017).
In Australia, people living with MND face major challenges to accessing
and using the internet, smartphones and other information technology for
playing videogames and enjoying similar recreational activities (Mackenzie
et al., 2016). For those people living with MND who may enjoy videogames,
the challenges can reduce quality of life.

A lack of physical ability and technological, economic and social barriers
can all lead to difficulty with independent operation of videogame
technology and enjoying playing them alone and with others. Limitations
in hand function make it hard to press buttons on keyboards, a mouse
and other controllers, while compromised speech affects capacity to use
microphones and engage with voice activated software (Mackenzie et al.,
2016) (James et al., 2019). There is a need for training and support to
use technology, software, hardware and/or assistive technology and
equipment (Mackenzie et al., 2016) (Hobson et al., 2017). Cost is an issue,
with apps being reported as expensive, as are a lack of interest and low
levels of computer literacy and confidence for some people living with
MND (Mackenzie et al., 2016) (Hobson et al., 2017). Internet speeds may be
slow and related technical problems can limit access to videogames, too
(Helleman et al., 2020).
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Limited access to and difficulty playing videogames, like a lack of access
to online information, can reinforce the exclusion felt by some people
living with MND. In turn, exclusion from information technology can reduce
a sense of choice and control, which has been found to be important
when living with MND. Supporting choice and control with MND can help
to facilitate better care and reduce stress by better meeting a person’s
needs, shared decision making and improved communication (Maunsell et
al., 2019). Simply having an opportunity to enjoy the fun and pleasure of
hobbies like playing videogames has also been found to be important for
reducing the worry of what lies ahead when living with a terminal illness,
and for creating memories and spending quality time with family and loved
ones (MND Australia, 2021).

This protocol paper seeks to describe the process and methods we are
using to conduct a scoping review for mapping relevant areas of research
into what may or may not work best when making videogames more
inclusive for people living with MND. Our description includes the
framework used to conduct the scoping review, including its major stages
and activities, major research questions, databases to be searched, how
studies will be included or excluded and how we will present the findings of
our scoping review. In line with previous research recommendations, the
development of this scoping review protocol can also help to support the
implementation of a scoping review. We argue that protocol papers are
able to clearly define the objectives, methods, and reporting of the review,
and encourage transparency of the process and ways to reduce bias (Tricco
et al., 2016). In turn, with a transparent and well developed process, it is
possible to conduct a higher quality scoping review that better explains the
areas of research that may or may not work best for making videogames
more inclusive for people living with MND. We also hope this paper helps
to build a community of practice with other researchers and practitioners
and for providing an opportunity to discuss our decision-making process
and improve our approach, as well providing an example for others to use
in scoping reviews about videogames.

BACKGROUND

Videogames for people living with MND, like other forms of technology,
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are a part of daily life, and an opportunity for enjoyment and connection
with others (Harley & Willis, 2020). Recent survey work conducted by the
MND Association of Victoria in Australia with people living with MND found
that while connecting with family and friends online was the most common
reason for using iPads, playing videogames was also a common reason
(McEvoy et al., 2020). Similarly, other people living with MND report using
technology such as NeuroNode (Harley, 2019) to play videogames or the
potential of eye gaze tracking for helping with their technology needs
(Microsoft, 2019) (Connors et al., 2019), and people living with MND, family,
friends and loved ones play videogames competitively to help raise funds
for MND (MND Association of England, Wales and Northern Ireland, 2021).

Evidence suggests that making videogames more inclusive for people living
with MND could help to reduce stress, and improve quality of life and social
connection. Yet, making videogames more inclusive for MND it is a complex
and challenging area of work. Past research, while quite limited in scope
and applicability to the Australian context, suggests that there is great
potential to find ways of develop videogames and related information
technology so that they are easier to interact with and enjoy for people
living with MND. Changes to information about decision making on online
platforms, software and algorithms, virtual reality systems, touch screens,
motion capture and feedback devices, voice recognition, controllers and
peripherals, wheelchairs and similar equipment used for accessing
videogames, wireless internet connections, and other forms of
technological modification and re-design can encourage choice and
participation, and reduce the burden and limitations of physical disability
from muscle weakness (Maunsell et al., 2019) (Marston & Smith, 2012)
(Hobson et al., 2018) (Pinto et al., 2020).

For example, re-designing touch-screen layouts has been found to help
reduce the amount of hand movement required for interaction by people
living with MND, reducing time taken and enabling participation despite
moderate arm weakness or fatigue (Hobson et al., 2018). Voice recognition
and eye gaze software have also been reported as helping to overcome
arm weakness for those with MND (Hobson et al., 2017) (Trevizan et al.,
2018). Significantly, involving people living with MND in both the design and
development of information technology used by videogames, and in the
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selection of information technology that best suits their needs, can better
support them to improve and maintain functionality (Pousada Garcia et
al., 2021). More broadly, improvements in mood and wellbeing are also
possible when playing videogames (Weber et al., 2009) (Soundy & Condon,
2015) (Belchior et al., 2019) (Villani et al., 2018).

However, the research has also found significant challenges in developing
videogames and associated information technology to meet the needs
of people living with MND and experiencing physical disability. Health
professionals need to have the appropriate knowledge about use of
information technology to support people with MND to select the best
technology options as early as possible after diagnosis (Mackenzie et al.,
2016). A lack of confidence, skills and understanding in how to use
information technology, and upper limb dysfunction, continue to make it
hard for people living with MND to easily enjoy online platforms (Mackenzie
et al., 2016) (Hobson et al.,, 2017). Language and cognitive difficulties, such
as difficulties with reading and concentration, have prevented some people
with MND from learning to use new devices (Hobson et al., 2017). Slow
internet connections and technical issues have limited participation
(Helleman et al., 2020). The need for “multiple changes” in the design of
a digital product like a videogame is also a major issue. Time pressures,
financial constraints and rapid advances in technology development,
combined with the involvement of users at each stage of the process, can
make it much harder to implement changes to code and other aspects of a
product (Hobson et al., 2018).

Structural barriers also play a major role in limiting how people living with
MND access information technology used for videogames. More training
and support programs are required to increase ability and confidence in
using information technology for a range of needs, including recreation
(Mackenzie et al.,, 2016) (Hobson et al., 2017). The cost of the internet
and specific forms of information technology, such as new and emerging
kinds like eye tracking and brain-computer interfaces, is too high for some
people living with MND (Mackenzie et al., 2016) (Helleman et al., 2020).
Poor or unstable access to the physical infrastructure that provides high
quality broadband internet, including the National Broadband Network
and fiber optic cabling, can interrupt and stop the playing of software
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like videogames online (Jang-Jaccard et al., 2014). Health professionals also
need to have an in depth understanding of how to best support people
living with MND to use information technology in ways that suit their needs
(Mackenzie et al., 2016).

Furthermore, there is a major gap in research about MND and videogames.
No in-depth study exists in Australia that explores the opportunities and
challenges in developing more inclusive videogames for people living with
MND. Beyond Australia, groups of researchers have begun piloting work
exploring the potential of videogames for people living with MND and
others experiencing disability, such as researchers associated with
Microsoft's game accessibility program and X-Box Adaptive Controller
(Sanchez, 2021). Yet, these studies are limited in applicability due to their
relatively small size, and lack of particular focus on the experiences of
people living with MND.

There is a small evidence base in Australia and some relevant studies
internationally that have helped to establish what may or may not support
people living with MND to better use information technology in a general
sense, which, while important, do not directly address experiences with
videogames. MND Victoria's recent survey does find that videogames are
a common reason for using an iPad by people living with MND (McEvoy
et al., 2020), but it does not explore what may or may not help in their
access and use. Similarly, other studies about developing more inclusive
approaches to use of information technology for videogames and other
platforms with people experiencing physical and other forms of disability
show relevance to MND, but are not focused on the experiences of those
with MND. Currently, the limitations of the evidence base suggest a need
for, and valuable opportunity to, scope and bring together existing studies
to better determine what areas of future research could best support the
needs of people living with MND.

A scoping review can help to address issues with the evidence base, and
map studies of what may help make videogames more inclusive for people
living with MND. The mapping provides an “overview” of past research
conducted on a topic and identifies the range of available studies,
summarizes results of studies and highlights evidence gaps
(Wickremasinghe et al., 2016) (Pollock et al., 2021). Scoping reviews are an
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established approach to mapping existing research for helping to manage
the physical symptoms and psychological conditions associated with MND
(Waito et al., 2017) (Zarotti et al., 2021). Scoping reviews have also helped
to identify areas for future research into videogames and physical health
(Baranowski & Lyons, 2020), and health and information technology
generally (Pradhan et al., 2019).

There are two major ways in which a scoping review is valuable for
providing an overview of research into videogames and MND. In the first
instance, a scoping review can help to widen understanding of the research
available in order to develop a comprehensive approach, particularly when
it is difficult to imagine the range of studies available (Arksey & O'Malley,
2005). While scoping reviews do not aim to critically assess individual
studies (Arksey & O'Malley, 2005), a comprehensive approach to gathering
existing evidence is particularly relevant to this study given the intersection
of relevant fields, including health, disability, technology and education.

In the second instance, scoping reviews can help to balance the academic
literature and more effectively map the evidence by identifying relevant
work in grey literature outside the academy (Douma et al., 2020), such
as evaluations and other studies in government, non-profit, technology
development and commercial databases. The lack of published academic
literature on videogames and MND suggests exploring grey literature is
important for maintaining a comprehensive approach.

To help address the need to better understand what research is most
relevant for developing videogames that are more inclusive for people
living with MND, in this scoping review protocol we present an approach
based on Arksey and O'Malley’'s framework for conducting a scoping review
(Arksey & O'Malley, 2005) and recent updates to the framework to help
improve methodological clarity (Levac et al., 2010) (Joanna Briggs Institute,
2015) (Pollock et al., 2021). The framework provides the stages required for
organising and conducting the review.

METHODS AND ANALYSIS

Building on past research into the effectiveness of scoping reviews, this
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scoping review will be conducted in five main stages (Arksey & O'Malley,
2005) (Pollock et al., 2021):

+ Stage 1. Identifying the research question

+ Stage 2. Identifying relevant studies

+ Stage 3. Study selection.

+ Stage 4. Chart, present and/or narratively summarize the data.

+ Stage 5. Collating, summarizing and reporting the results.

A limited consultation was undertaken with a small number of relevant
key stakeholders, including a librarian, videogame researchers and
practitioners, a person living with MND and health and non-profit workers
with a background in MND. Stakeholder consultation is an optional part of
a scoping review (Arksey & O'Malley, 2005). The consultation for this review
helped to identify appropriate ways to practically manage the project,
relevant databases and areas relevant to research questions and fields
of study. However, while a more robust stakeholder consultation may be
beneficial, due to financial and time restraints, the scoping review will not
include further stakeholder engagement.

The research team formed during the consultation. Comprising of four
researchers, the team bring together expertise in health communication
and information technology, health sociology and history of sociology,
videogame development and games-based learning, and user experience
(UX) design and digital trust. All the team have worked on projects that
have explored, or were highly relevant to, barriers and opportunities in the
access and use of online platforms. One researcher was diagnosed with
MND in 2013 and continues to write and publish academically about lived
experience of the disease.

STAGE 1. IDENTIFYING THE RESEARCH QUESTION

This protocol and the initial development of the scoping review were based
on an exploration of relevant studies in MND and videogame research. The
exploration resulted in a decision to use search criteria that included the
lived experience of MND wherever possible, including from grey literature,
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as evidence suggests that user participation is an important part of health,
MND and technology research (Maunsell et al., 2019) (Hobson et al., 2018)
(Darcy et al., 2017) (Ghanouni et al., 2020).

The exploration of relevant studies identified the following research
questions for the scoping review:

+ What is the existing evidence base about use of video games by
people with MND, and opportunities for and barriers to making
them more inclusive?

* What kinds of software, hardware aids and assistive technology
are available to enable people living with MND to play video
games?

« What are the barriers and opportunities for improving use of
videogames for people living with MND?

* What role do videogames play for people living with MND and
what adjustments can people living with MND make to enable
game playing?

* How can future research address the evidence base, including for
exploring barriers and opportunities, policy development,
advocacy, education, and awareness raising activities, clinical
practice and games technology development?

STAGE 2. IDENTIFYING RELEVANT STUDIES

The second stage of the scoping review focused on developing search
criteria for identifying studies to be included in the review, using
recommendations from Arksey and O'Malley (Arksey & O'Malley, 2005) and
Pollock et. al (Pollock et al., 2021). Development of the criteria aimed to
reinforce a comprehensive approach and yet also direct the search to the
most relevant studies and research.

The scoping review will include studies that can be found in the following
databases:

« MEDLINE/ PubMed, Cochrane Library, Scopus, Socindex, Web of
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Science, Google Scholar, Joanna Briggs Library, ACM Digital
Library, Sports Medicine & Education Index, Humanities Index,
Computer Science Database.

A full list of databases is available in the Supplemental Materials. Studies
will also be included from the following “grey literature” databases:

* MND Associations of Australia: MND New South Wales, MND
Victoria, MND Queensland, MND Tasmania, MND Western
Australia, MND South Australia

+ Australian Federal Government: Department of Health;
Department of Infrastructure, Transport, Regional Development
and Communications; Australian Communication and Media
Authority; National Disability Insurance Scheme; Department of
Social Services

+ Australian State and Territory Governments

+ Peak bodies: Home Modifications Australia, Assistive Technology
Australia, Cerebral Palsy Australia, Neurological Alliance Australia,
Muscular Dystrophy Australia, Media Access Australia,
Infoxchange, eSafety Commissioner, Occupational Therapy
Australia, Speech Pathology Australia, Australian Centre for the
Moving Image, Australian Communications Consumer Action
Network, Australian, Interactive Games and Entertainment
Association of Australia

+ International: International Alliance of ALS/MND, MND
Association (England, Wales and Northern Ireland), ALS
Association, ALS Society of Canada, World Wide Web Consortium
(W3CQ), Microsoft, Apple, Google, International Game Developers
Association

Based on the exploration of relevant studies, we agreed on the following
eligibility criteria:
+ Type of publication: journal articles and conference presentations
+ Time frame: any

+ Language: English
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+ Study population: people living with or affected by MND,
including family, carers, MND Association staff and health,
technology and disability professionals.

+ Types of interventions: studies aiming at increasing use and
access of information technology for playing videogames by
people living with MND.

« Types of articles: quantitative (e.g. surveys); qualitative (e.g. semi-
structured interviews); prototype development; iterative, user-
centered digital technology development; pilots; rapid, narrative,
systematic and other reviews; evaluation reports.

After initial scoping of the evidence base, we agreed to exclude studies that
were: conference abstracts; book reviews; and, not published in English.

We used an iterative process to develop search terms for the scoping
review, in line with past recommendations (Arksey & O'Malley, 2005) (Levac,
Colquhoun, & O'Brien, 2010) (Pollock et al., 2021). The following keywords
are to be used:

+ “motor neurone disease” OR “motor neuron disease” OR
“amyotrophic lateral sclerosis” OR “frontotemporal degeneration”
OR “nervous system diseases” OR “muscular atrophy” OR “muscle
wasting” OR “muscular dystrophy” OR “hand weakness” OR
paralysis OR palsy OR (“fine motor” AND (weak* OR degenerat*
OR regres¥*)

+ “educational technology” OR console* OR (hand* N/5 device*) OR
“technology uses in education” OR (comput* N/5 mice) OR
joystick®* OR (point* N/5 device*) OR “virtual reality” OR “machine
learning”)

+ esport* OR e-sport* OR “electronic sport” OR gaming OR
gamification OR video-gam* OR videogam*

+ inclusion OR inclusive OR adjust* OR accommodation OR
intervention OR adapt* OR support* OR responsive* OR
management

+ “videogames” OR “online games” OR “internet games” OR “mobile
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games” OR “computer games” OR “gaming” OR gaming OR
gamification OR video-gam* OR videogam* OR “online game” OR
“internet game OR “mobile game” OR “computer game”

+ “information technology” OR “internet” OR “computer” OR
“mobile” OR “technology” OR “assistive technology” OR
“communication” OR “aids” OR “equipment” OR “phone” OR
“tablet” OR “device” OR “screen” OR “smart phone” OR
smartphone* OR tablet* OR ipad*

Articles are to be retrieved and then screened for their titles, abstracts and
index terms. An academic librarian was consulted to help enhance medical
and other search terms, and ways to improve searching of academic and
grey literature databases (Supplemental Information). Once retrieved,
articles from each database will be imported into Zotero reference
management software.

STAGE 3: STUDY SELECTION

In the third stage of our scoping review, we will identify studies to be
included in the review. The results from searches of all databases will
be consolidated and all duplicates removed. Following consolidation, one
team member will screen titles and abstracts of the articles to exclude
those that do not meet the review's eligibility criteria. Studies meeting
eligibility criteria will be retrieved.

Another team member will conduct a screening on a sample of retrieved
articles. The screening will help to maintain consistency with regards to
application of review eligibility criteria. As part of the screening, studies
that remain unclear as to whether they are eligible for inclusion will be
reviewed. Team member disagreements about study eligibility of the
sampled articles will be discussed by the two reviewers until there is
agreement. A third reviewer will arbitrate, if required. We will report on
study selection using the Preferred Reporting Items for Systematic reviews
and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) (Tricco et
al., 2016).
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STAGE 4: CHART, PRESENT AND/OR NARRATIVELY SUMMARIZE
THE DATA.

A data extraction framework was developed using past recommendations
for the conduct of scoping reviews and our exploration of relevant studies
(Hobson et al., 2017) (Pollock et al., 2021). The framework includes 12
categories (Table 1). Categories will be used to assess articles included in
the scoping review. Piloting of data extraction will be performed with 2
reviewers on 2 to 3 studies to help with consistency and to identify any
need for adjustments.

In addition to standard article information, the framework will extract
information about kinds of technology used to improve use and access by
people living with MND, as well as barriers to technology and the types of
contexts, methods, concepts and key findings explored by researchers.

The framework will be piloted by two team members. The pilot will be
performed on a sample of included studies to help make sure that coding
of the framework is consistent. The framework categories will be revised
where required and disagreements addressed through team member
discussions.

The two team members will also use the framework to independently chart
the data from each study included in the review. Afterwards, a sample
of the articles independently reviewed will be compared by the two team
members. Issues or a lack of compatibility between data extractions will
be discussed and resolved, and where required, a third team member will
arbitrate.

Kinds of E d
Article title Authors Journal Publication Date |  Population inds o Context Concept Method Outcomes arriers an:
opportunities

technology Key findings

Table 1: Data Extraction Framework

STAGE 5: COLLATING, SUMMARISING AND REPORTING THE
RESULTS

The analysis of the data will provide information on the existing evidence
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base about use of video games by people with MND, and opportunities
for and barriers to making them more inclusive. We anticipate that the
evidence base will show what areas of future research are likely to help
determine what may or may not work best when developing more inclusive
videogames for MND. We also hope that it will be possible to highlight
the ways in which research can contribute to policy development, clinical
practice, awareness raising and related initiatives. Results will be presented
as a whole and in visual form (e.g. tables, graphs), where required.

ETHICS AND DISSEMINATION

This study is being completed in line with university ethics protocols and
processes, and therefore does not require an ethics application for
approval. The article and its results will be disseminated via submissions to
academic journals and presentations at relevant conferences and events,
including those held by the MND Network in Australia. We hope to
complete knowledge translation based on the article findings, including
written and spoken appearances in media outlets. We also plan to share
findings from this article in meetings and workshops involving health
professionals, people living with MND and others supporting those living
with MND to encourage evidence-based planning, evaluation, funding
submissions and related activities.
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Opening The Door in Question:
simulating schizophrenia and
psychosis in XR and transmedia
experiences

TROY RAINBOW

INTRODUCTION

Summoning the fire - backgrounds and motivations

As an artist and researcher, my work focuses on the creation of Extended
Reality (XR) and transmedia storytelling experiences which seek to convey
and explore experiences of Schizophrenia, delusional belief systems and
psychosis. This work is borne from a deeply personal place. My mother was
diagnosed with schizophrenia, well before | entered the world. However,
her illness was so debilitating that she became unable to care for me and
| was ultimately made a ward of the state. Interactions with the mental
health and legal systems never seemed to help her and our relationship
was severely damaged as a result. Many sought to dehumanise her, both
within the family and without. At times in my life, | too have been prone
to psychotic episodes and | too have found limited help within the medical
model of mental health. Most pressingly, | was struck by the persistent
pathologising in the field of psychiatry and the unwillingness to engage
with core emotional issues. Mental health issues have deep emotional
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histories, but these are often left completely ignored in favour of numbing
medications, whilst a lot of society either dismisses a person as crazy,
or awkwardly turn away from uncomfortable behaviours without trying
to understand them. It is for this reason that | have dedicated much of
my time as an artist to researching and understanding schizophrenia and
psychosis at a deeper level and is what has inspired me to use my practice
to make XR works which transport people into the psychotic universe.

This article isn't an autobiography, nor a critique of the mental health
system. However, this information is nonetheless important in
underscoring the importance of us doing better as a society at
understanding severe mental health conditions properly. Whilst public
health initiatives such as R U OK Day and Mental Health Awareness Month
are important (Kelly et al., 2007), this really only scratches the surface.
People are still not understanding how to recognise mental illness and
are also unwilling to help (Flourish, 2016). We see severe ‘othering’ and
misconceptions about the origins of mental illness (Walsh & Foster, 2020)
and people still believe that schizophrenics are more likely to commit
violent crime when, in fact, they are more likely to have violent crimes
committed against them (Varshney et al.,, 2016; Wehring & Carpenter,
2011). In the arts and entertainment, we still have the tendency to
demonise and further stigmatise mental illness through caricatures.
Bramesco (2017) discusses how the blockbuster Split (Shyamalan et al,,
2017) is part of a lineage of misunderstanding of what is truly scary about
mental illness. Johnson and Olson, (2021) offer a more wide-ranging
critique of representations of mental illness across entertainment media.
In The Philosophy of Madness (Kusters & Forest-Flier, 2020), Wouter Kusters
describes psychosis as the escape from all language - a liberation by fire
from the house of being. He argues that mental health professionals fear
getting burnt from this fire if they get too close and that they are not
interested in the highlights and pitfalls of madness at all. Instead, they seek
to make it a clear and distant object to eradicate.

It could be said that what mental health professionals miss are the worlds
created by psychosis. At the very least, they miss the different perspective
on the same world that psychosis generates. As creatives working with
technology, we have the capacity to build these worlds - simulations, if
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you will - and embed audiences, participants and players in the subjective
experience of another. The purpose of this article is to demonstrate how,
through creative practice we can lift understanding of severe mental health
issues by building contemporaneous psychotic and delusional belief
system simulations through XR and transmedia theatre works. This is done
primarily in relation to my XR Theatre work The Door in Question, August
2021 iteration, which is largely based on my lived experience and the
writings of my late mother. In addition, existing clinical and simulations
of schizophrenia and psychosis are examined, to illuminate what it is that
The Door in Question does differently. Some other XR works that do not
explore mental health are also discussed. Along with the autoethnographic
foundations of my research, my practice is informed by psychological-
phenomenological understandings of schizophrenia as well as
neurodiversity. At times this will be drawn on, but it is not the main focus
of this article.

Image 1: Photo of people in custom wheelchairs, watching a 360 film.

Key Terms

XR refers to the integration of all ‘real’ (physical) and virtual realities found
in the reality-virtuality continuum - a continuous scale which is used to plot
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the spectrum between a completely virtual, and a completely real, reality
(Paul Milgram et al., 1995). For the purposes of this article, XR can be
thought of as an umbrella term, encompassing 360-degree film, Virtual
Reality (VR), Augmented Reality (AR) and Mixed Reality (MR) simultaneously.

Reality — Virtuality Spectrum

Video Game Magic Leap Instagram Filters
VR Games The Void HoloLens ARkit Pokemon Go Actual Photos
Completely Digital Completely Real
W_A Y A Y /
Virtual Reality Mixed Reality Augmented Reality
- 7

Extended Reality

Image 2: Adaptation of Reality-Virtuality continuum. (Paul Milgram et al., 1995; Skarbez
etal, 2021)

Transmedia storytelling is where elements of a fiction get dispersed
systematically across multiple delivery channels in a cohesive story
(Jenkins, 2010).

Technodramaturgy (Cegys & Weijdom, 2020; Fernandez, 2016; King, 2018)
is an evolving approach to creation where technology is understood to
play a more pivotal role in the formative processes of creative work. This
concept is discussed in depth in the section: Technodramaturgy in XR.

SIMULATING SCHIZOPHRENIA AND PSYCHOSIS IN XR

Clinical and Artistic Simulations

Slater et al., (2010) explore First Person Experience of Body Transfer in
Virtual Reality. This used first-person perspective (1PP), motor and touch
synchronisation in a VR context to facilitate a body-ownership-illusion
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(BOI). Slater et al. argue that 1PP creates significantly higher levels of
empathy through a transfer of self. Linda Joy Gerry, and the Machine to
Be Another project (Gerry, 2017) presented a gender swap experience to
facilitate such empathy. Jerry argues for ‘Virtual Alterity’ - a process that
activates both automatic and volitional (active) empathic processes by
maintaining a self-other distinction that is not present in Slater’s work.

Some artists have taken a broader based approach to simulation of the
subjective experience and, in particular simulation of psychosis. The
Wearable (Kanary Nikolov(a), 2016) is an interactive augmented reality
cinema walk that functions as a ‘do-it-yourself psychosis-kit'. Altered States
of Consciousness was a live art experience that sought to simulate voice-
hearing through live audio-feeds to the participants headphones. (Maskey,
2017; Riches et al., 2018). Both these works show the capacity for art to lift
immersion levels in simulation through a more proactive dramaturgy.

. , .

4

Image 1: Photo of The Machine to Be Another’s Gender Swap experience. (Gerry, 2017)
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Image 2: Image from The Wearable (Kanary Nikolov(a), 2016)

On the whole, clinical simulations appear to focus on a symptomology of
psychotic experience, such as ‘voice hearing' (Riches et al., 2018; Tabar,
2007; Wieland Diane et al., 2014), fractured vision (Kanary Nikolov(a), 2016)
or delayed event-based reaction times (Spanlang et al., 2019). The latter
was a VR experiment used by Spanlang et al. to argue that their simulation
had the effect of ‘fragmenting the consciousness of healthy participants'.
Such claims do seem an overreach. Whilst these works make use of some
VR technology and do provide useful insights, their inherent minuteness
of focus makes for a lack of world-building and, subsequently, experience
immersion, for participants. It is therefore difficult to assert that such
works do, in fact, simulate experiences of psychosis or schizophrenia in
an effective manner, let alone fragment the consciousness of healthy
participants.

The missing worlds - moving closer to the liberating fire of madness

If we are to move beyond symptomology in simulations or, in line with
Wouter Kuster's (2020) assertions, dare to get burnt by the fire of madness,
then we need to be able to use XR technology to illustrate what happens
at the psychological-phenomenological level of schizophrenia. Here, we
explore research in the phenomenology of schizophrenia and discuss
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some of the impacts these understanding have had on the creation of The
Door in Question.

Fuchs (2015) understands schizophrenia and ‘mental illness’ as an
extended phenomenon - a process always taking place in between the
patient and others. He describes schizophrenia as a breakdown of
intersubjectivity - a disturbance of one’s embodied interaction with others.
In other words, rather than pathologise mental illness as a brain
dysfunction he describes a process where an individual lacks flexibility to
switch between one’s own and other’s points of view. When dealing with
schizophrenia and delusional belief systems, he posits that a sense of
being-with-others in a process of shared reality-making is replaced by a
sense of detachment that may pass over into threatening alienation. That
is, one may recognise another’s existence, but may not recognise them as a
mental agent of their own and thereby some may interpret other’s actions
as being wholly persecutory towards themselves.

In The Door in Question, participants are placed as the subjective mediator
between two realities - embodied within a psychotic episode across virtual
and physical reality. This is highlighted in the section ‘Transition to Physical
Reality’ where participants see a live camera feed of their physical selves
displayed within a Virtual Reality environment inside a headset. This calls
attention to their own reality making processes, showing them, for the
first time within the experience, that they are an integral part of the story,
witnessing their own intersubjective collapse.

Other psychological-phenomenological analysis of the sense of self
experienced by people in psychosis is offered by Bradfield & Knight (2008)
and Kusters & Forest-Flier (2020), whilst linguistic behaviours are discussed
by Covington et al. (2005), and parallels with transcendental mysticism
are discussed by Parnas & Henriksen (2016). Such insights offer both
understanding and points for inspiration in the development of The Door
in Question. These deeper considerations of subjective experience are
necessary to understand in the process of creating a simulation of
schizophrenia. Any XR experience which aims to assert itself as a
simulation or representation of such a complex ‘mental disorder’ will be
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lacking in presence and perspective, without considerations of the
subjective experience from the psychological-phenomenological level.

Technodramaturgy in XR

The Transition to Physical Reality example from The Door in Question could
be described as a use of technodramaturgy, which is a term we will discuss
here and one that is important in lifting the quality of psychotic simulation.
XR and transmedia experiences, though still relatively new, appear to be in
a state of transition from an emergent to a maturing state. An emerging
field of practitioners are considering the application of immersive XR
technologies within a dramaturgical setting more deeply (Bohse Meyer,
2020; Cegys & Weijdom, 2020; Davies, 2009, 2019; Fromell, 2018; Joris et
al., 2018; Kates, 2020). This involves more than an ‘updating’ of traditional
theatre, where technology provides solutions to creative problems, or
better-quality lighting and audio systems are used. This technodramaturgy
is emerging (Cegys & Weijdom, 2020; Fernandez, 2016; King, 2018), and is
an evolving approach to creation where technology is understood to play a
more pivotal role in the formative processes of creative work.

Theorist and Playwright Anchuli Felicia King credits herself with the term'’s
coinage. She describes it as dramaturgies that arise from the use of a
given technology, and does so in relation to Gregory Doran’s production
of The Tempest at the Royal Shakespeare Company (King, 2018), which
uses motion capture driven avatars. However, King does not appear to
have coined the term. Stephen Fernandez (2016) refers to a framework of
‘critical techno-dramaturgies’ that facilitates the design of an intermedial
performance whilst critically analysing human-machine interaction in
performance. Cegys & Weijdom (2020) the creators of Blue Hour VR, use
the term to describe an iterative feedback system between the technology
and creation process through embodied improvisations. Blue Hour was a
work where people experience a work in VR, but do so inside a sports
stadium filled with set, lighting and audio design, along with five hundred
other people wandering the space simultaneously.
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Image 3: Blue Hour VR (Cegys & Weijdom, 2019)

Similar concepts appear in the literature under different names. Kates
(2020), the creator of Bury The Wren (An XR performance of the story of
the Donnelly family, who were burnt to death by begrudging townsfolk)
refers to a “digital dramaturgy”. Bohse Meyer (2020) describes a ‘double
scenography’ when analysing Makropol's Anthropia work, whereby virtual
and physical realities are equally accounted for in staging a work.

Technodramaturgy is central to the creation of The Door in Question and is
something of a key missing ingredient from this article’s aforementioned
simulations. Indeed, if we are to be constructing a contemporaneous
delusional belief system, it should be multimodal and deploy a large variety
of media and technology in order to create a world surrounding a
participant - so much so that that it becomes truly difficult to discern where
the boundaries lie between fact and fiction. For TDI/Q, technodramaturgy
is the glue that binds these disparate technologies together and describes
how they function at both the technical and dramaturgical levels within the
performance as well as the narrative itself.

THE DOOR IN QUESTION - TOWARD A TECHNODRAMATURGY
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FOR FRACTURED MENTAL STATES

This section discusses The Door in Question project in depth. It will describe
the technology used as well as the surrounding dramaturgical application
with a discussion on how the elements are integrated. What is presented
should not be considered fixed, but more as an evolving example of an
XR technodramaturgy for schizophrenic states that will be iterated on and
extended upon. Each item discussed will be developed further in
subsequent iterations of this XR experience, so what is outlined below will
serve as a formative methodology to develop from.

Narrative Foundations

The script and scenography for The Door in Question August 2021 iteration
was developed mostly using a combination of my own experiences, as well
as writings of my late mother. This included childhood stories and presents,
filings to courts and other authorities and accounts of interactions between
my mother and others - among other things. | approached this material
with a view to creating a cohesive narrative able to be understood by
people outside of my own family. | framed the overarching narrative
around a childhood birthday card | received which outlined - to my 11-year-
old self - the phallic symbology of the snake and the mythological story
of Medusa and tied this to a longer child’'s reader that my mother made
me, which | used to develop a 360-degree film which forms part of the
experience. Four characters exist within a delusional world - mummy,
hottee, a child and a strange bureaucracy known as the World Congress.
According to the first three characters, The World Congress is attacking
them with a sonic weapons program (known as MEDUSA - Mob Excess
Deterrent Using Silent Audio), intervening in their lives through all means
possible.

Beyond the Medusa references, | identified four key delusions to spread
across the narrative:
+ Being sired via illegal artificial insemination.

+ Allegations that legislation is made in ways that bare semblance
to witchcraft, which is/was illegal.
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+ Killing a home invader in a bathtub.

+ Accusations that my father tampered with electrical wires to
deliberately harm my mother and myself.

VR HMDs

The aforementioned 360 film introduces participants to the characters of
the experience and to the world at large. This was largely shot from a child’s
Point Of View but is narrated by several different characters to introduce
multiple perspectives and interpretations of the same events.

T/'

Image 1: Still from “Mummy, Hottee and Little Boy” - 360-degree film content within
TDIQ (Peterrs & Rainbow, 2021)

Participants watch this film seated in a custom-made wheelchair, shown
in Image 1.1. Whilst in this figurative blindfold, they are wheeled to four
separate rooms, each representative of one of the characters in the film.

Transition to Physical Reality

A transition from 360 film to Virtual Reality occurs, where participants find
themselves in a virtual (Point Cloud) environment with a live camera feed
of themselves inside a strange room projected back to them inside the
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headset. They are transitioned out of their handset by a character who
dramatically infers, through pre-recorded narration, that they should take
off their headsets.

Knowing the importance of the moment that occurs when leaving a VR
headset (Knibbe et al., 2018) and the pivotal role this would play in creating
a sense of fragmentation, | devised a narrative line and musical motif that
would not ‘break the spell’ but also instruct the participant to remove their
headset of their own volition. | chose the most authoritative sounding
character to speak the following lines:

If you are, somehow, of the belief, that affixing a device to your head will help
you to escape yourself, you are surely - and sorely - mistaken!

This, in combination with seeing oneself on a live feed in a VR headset,
was remarked upon as an equally terrifying and exhilarating moment by
participants - one that framed to them they were inside something that
was inescapable; something akin to Wouter Kusters (2020) description that
‘psychosis presents itself to the psychotic as an inescapable truth and
reality.’

Transitioning from Virtual Reality to Physical Reality (The Door In Question, 2021)

NB: In the performance, the TV screens displayed a live feed of the participant in their physical room

Image 2: Virtual Reality space of ‘child’s room’- TDIQ. NB: This is test footage, which
displays a stream of a street where the participant would actually be viewing
themselves. (Lovell & Rainbow, 2021)
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Here is a comment from a participant, describing their experience at this
moment:

I look above the top right corner of the chimney, to discover something that lifts
my stomach. | am myself being watched, | see myself, in complete darkness in
an unknown room. | quickly remove the headset and headphones to discover
that | am no longer in a virtual experience but in someone’s living room, a place
I've never been too, that has been turned upside down from what | can sense
in the dark. | feel a sense of utter loneliness and helplessness wash upon me
in unknown chaos and feel the urge to try to escape. [l am surrounded by] a
delusional form of love that [feels] like imprisonment, like a shuttered soul.

Transmedia installation

Once participants remove their headsets, they each find themselves in
a separate character's room. Here, they experience separate narrations.
Each room contains embedded speakers, as well as directional speakers
and a combination of interactive and programmed lighting sequences that
occur in highly detailed set designs across four rooms - a bathroom, a
loungeroom, a court room and a child's bedroom. Each room also contains
a TV screen. In this transmedia environment, participants experience
narrated stories from the characters explaining the first-person accounts
of delusional experiences. Al rotoscoping is used to represent the
characters on the screens. In addition, participants experience exchanges
between the characters where conflicting narratives seem to occur. Specific
smells are used for each room, in line with Klich's ‘Visceral Dramaturgies’
(Klich, 2019) to create further presence. At other points, live camera feeds
from opposing rooms display on the screens in the rooms, giving brief
insight into another’'s experience, but making one uncertain of who it is that
may be watching them as well.
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Image 3: ‘Child’s Room’ in TDIQ (Delaney, Peters, Rainbow 2021)
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Image 4: ‘Mother’s Room’in TDIQ (Delaney, Peters, Rainbow 2021)

Delusion Bot

This section is contributed by Lee Meyer, Al programmer for The Door in
Question.

Deployed in The Door in Question, ‘Delusion Bot' draws on ConceptNet
Semantic framework (Speer et al., 2019) and synthesised versions of the
voice actors voices developed with Microsoft's Custom Neural Voice. The
result is a phone call that the participants experience partway through
their transmedia based psychotic episode, where they answer a series of
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questions. Delusion Bot takes the participant's input and devises a series of
associations to tie the input back into a pre-programmed delusion found in
the Narrative Foundations section of this document. In turn, the phone call
interacts with the Audio-Visual server so that the input of the participant
affects their transmedia environment.

Through an absurd word-association game halfway through the
performance, Delusion Bot simulates chronic, systemic delusions in the
way that they incorporate themselves into every area of a person’'s life
through elaborate logic and leaps of logic (Norra and Hoff, 2007). Research
indicates that paranoid variety of delusions are the most common when
delusional thinking sets in at a later stage in life (Paolini, Moretti and
Compton, 2016). That finding matches Troy's experience with his mother.
There is a persecutory and paranoid element played up in each of the four
possible randomly selected delusions that Delusion Bot can output at the
end of its delusional strings. Here is a transcript of a conversation between
a participant and the Delusion Bot:

Delusion Bot: ‘It's me. The penis is symbolised in psychiatry by the snake.
Psychiatrists like to play a game with their patients. | say a word, then you say
the first word that comes into your head. Got it? Ok, what do you think of when |
say Library?’

User: Silence’

Delusion bot: ‘Relaxing requires silence. Going outside for an evening causes
relaxation. Going outside for an evening causes cancer. Cancer is a disease.
Domestic violence is a disease. Hottee tampered with the wires to make us freeze
to death as a form of domestic violence.’

Although the bot introduces the conversation as a game, any response
the participant makes will cause the bot to reply with humorously snarky
comments, hanging up in disgust after the third response. The completion
of the call triggers jump-scare effects in the room via OSC commands sent
to Ableton and Resolume. This simulates the experience of a “parentified
child” that becomes an extremely critical inner voice in an adult who in
childhood was made to feel responsible for parental figures who caused
the environment to be chaotic (Shwartz and Sweezy, pp. 144, 194, 223).
Using Azure Custom Voice, the Delusion Bot synthesizes the voice of the
actor who plays the character represented by the room in which the call is
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received. This symbolizes the blurry line between inner voices and family
members from childhood. We simulate the delusional brain using a graph
database built from ConceptNet which is a knowledge graph of
relationships between concepts. The bot traverses this graph from the
concept mentioned by the participant to find an association between the
input and one of four primary delusions. Since it's an experience
recommended for mature audiences only, we switched off the profanity
filter for participants' input and the output from the bot through Custom
Voice, so the conversations can be as unpredictable and offensive as
possible. When reviewing the call recordings, we observed participants
laughing at the absurd leaps of logic and pre-programmed snarky
responses. Our intent is comic relief midway through what can be an
intense experience, but we are also making a point about the absurdity of
the participants' own inner critics, encouraging them to laugh at their own
disparaging inner voices but not at mental illness itself.

For future iterations, we have been able to obtain access to the private beta
of GPT-3, a huge neural net that is the state of the art in natural language
generation (Floridi & Chiriatti, 2020). The Door in Question has always been
about creating more questions in the participant’'s mind than answers. In
future we'd like to use longer generated Al responses based on freeform
user input to shape the experience and let participants co-author their own
experience and teach us about what it all means, rather than us telling
them.

Directional and immersive audio

The technodramaturgy is integral to how the technology informs the
narrative development and vice-versa. As such, in The Door In Question,
the question of how to integrate themes of Medusa into the technology
arose. When researching the phenomenon of Targeted Individuals and
Gang Stalking (Sarteschi, 2017) as well as sonic warfare (Friedman et al.,
2019), | discovered that certain sonic weapons are referred to under the
acronym MEDUSA - Mob Excess Deterrent Using Silent Audio (Hambling,
2008). This served as a narrative turning point. Given this consideration,
and the disappointment with the results | had from some tests of
directional speakers/parametric arrays at broadcasting the ‘inner voice’
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of characters, | repurposed the technology as a narrative device in and
of itself - a sonic weapon. Using Virtual ANS, | created sounds based
on isolated frequencies that could give the effect of being attacked by a
sonic weapon. In turn, this drove numerous other plot devices within the
experience.

Image 5: Mannequin holding a directional speaker, which acts as a sonic weapon
within TDIQ (Rainbow, 2021)

Embedded Characters and the Fleeting-Improvised-Persons

Schreber (1903) makes consistent reference to the concept of ‘fleeting-
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improvised-men’. Schreber reported that, whilst housed in Sonnestein
asylum, he physically experienced the dissolution of souls of the people
around him. From the point of dissolution, Schreber posited that he held
true communication with the individual whose soul had dissolved. Any
physical manifestation of that person that appeared from that point
forward was a ‘fleeting-improvised-man’ - a shell, or make-believe version,
of that person. Anything that was said to Schreber by these Fleeting-
Improvised-Men was not to be believed over the communication which he
had with that individual within his own mind.

As a character that simultaneously can be anyone and no one, fleeting-
improvised-people are uniquely positioned within the Virtual and Physical
worlds that are created. They can appear in both worlds and be any
character. They also serve as a useful way to transition people between the
worlds. These figures may act as a blank canvas for audience participants
to project the stories they are hearing onto.

In addition to this, The Door in Question contains embedded characters.
From the moment a ticket is purchased, communication with characters
within the experience begins. All ticketing information and material is
performed by a character who is later referenced numerous times within
the experience. This is technodramaturgy at it's simplest - using technology
to communicate in character to blur the lines between what is real and
what is not.
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Image 6: Fleeting-Improvised-Person guiding a participant in TDIQ (Rainbow, 2021)

IMPACT AND REFLECTIONS

Ultimately the notion that one can simulate the mental experience of
another person is, arguably, not possible - not in any sort of 1:1
relationship. There are simply too many variables at play. What VR
technology affords is a sort of submersion tank, whereby the visual artifice
convinces the wearer of a HMD that what they are experiencing is
somewhat closer to another reality, even if they don't rationally believe
it. A person who died in a chainsaw simulator for workplace training for
instance, would not believe that they died, but having conducted the
training in a headset may embed a deeper automatic recall when on the
job than if they had completed the training simulator on a 2D system due
to increased immersion and embodiment levels.

Indeed, placing someone in a headset with a simulation of what someone
might experience during psychosis may create a greater sense of empathy
for participants. However, are we really simulating a different reality if we
are not playing with where the boundaries of physical and virtual realities
are? What the door in question aims to do is simulate the subjective
experience at the psychological-phenomenological level trying to bring
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people inside the liberating fire of psychosis, through its complex mix of
technology (not just a HMD) in a singular experience.

Unfortunately, a COVID-19 lockdown in Melbourne, Australia interrupted
the August 2021 season of The Door in Question, placing it on hold. Because
of this, we still await further reception and feedback at the time of writing.
That being said, several shows did go ahead and elicited deeply emotional
responses from participants. Perhaps the most profound learning is the
way in which participants automatically related their own life experiences
to the situation they found themselves in. | have included some
anonymous testimonials to highlight some of these, without too:

| feel a sense of utter loneliness and helplessness wash upon me as | am cast
physically into this unknown chaos and feel the urge to try to escape. | fight
the feeling and choose to remain into my seat, trying to calm my mind down. |
look more closely around me, the light changes violently, | see myself on an old
tv screen on my right, | see every corner of the room taking on a new face as
the play of lights and shadow sculpt the space. Nothing for my eye to rest on.
The face on the screen that used to be mine let place to a amorphous face of
mother. | feel her around me, | feel her pain and suffering and | feel her inside
me. Her perfume embalms the room, like an ancient tomb and her ghostly
presence crawls under my skin. | hear her thoughts, her story, with unsettling
familiarities with my own.

This was so much so that, for one person, their memory of the events was
impacted. Where a woman that was yelling at them within the experience,
the participant remembered it as a male. This suggests that their sense of
embodiment within the experience was so high that their perception was
quite strongly altered.

It should be noted that, by design, The Door in Question intends to elicit
differing perceptions among participants, dependent on the path they take
in the experience. In the August 2021 iteration, participants experience one
film at the beginning. However, four separate, individualised experiences
follow thereafter. The intention with this was to see how participants
interpreted their first experience once they experienced the second. Even
though the story had no clear conclusions to it, there were drastic
differences in the way participants felt and interpreted the events. Again,
given the lockdowns, it is difficult to infer anything conclusive, but this is
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something that will be researched and observed further when the season
reopens and through subsequent iterations of The Door in Question.

The author would like to acknowledge the contribution of Lee Meyer and
Stephanie Peters.
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Mental Jam: video game co-creation
for young people with lived
experiences of depression and
anxiety

HSIAO-WEI CHEN

ABSTRACT

MENTAL Jam explores the knowledge translation of young peoples’ lived
experiences of depression and anxiety through video game co-creation.
Prior research in this area has shown different artistic mediums can be
used to portray stories as a form of self-expression and to raise community
awareness. Video games offer interactive and immersive experiences that
can inspire players to gain knowledge of the lived perspectives of others.
Through a participatory action research methodology, this research will
develop a program of game jam workshops that will facilitate the co-
creation of video games with participants with lived experience of
depression and anxiety using diverse video game design approaches, such
as narrative-driven game design. | report the results from one of the game
jam workshops through which a game called Amour de Soi was produced.

INTRODUCTION

MENTAL Jam is a series of game jam workshops that facilitate the
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knowledge translation of young peoples' lived experiences of depression
and anxiety through video game design. | used the Participatory Action
Research (PAR) methodology to bring together young people with lived
experiences of depression and anxiety in collaboration with video game
developers. Participants co-create video games about their personal
experiences as a form of self-expression to build empathy and promote
mental health awareness in the community. This paper is a report from one
of the game jam workshops, which produced a game called Amour de Soi.

REVIEW OF LITERATURE

Knowledge Translation of Lived Experiences of Depression and
Anxiety through Arts

Traditionally, research findings are published and disseminated in
academic journals, however often they do not reach their intended
audience, and there is a knowledge gap between research and practice
(Pablos-Mendez & Shademani, 2006). To address this, Knowledge
Translation (KT) was introduced by the Canadian Institute of Health
Research (2000) to ensure that knowledge is disseminated, exchanged, and
applied by stakeholders to improve the health system (WHO, 2005). KT also
focus on the people being studied and give importance to tacit knowledge
from their experiences and practice (Pablos-Mendez & Shademani, 2006).

KT has increased interest in the field of mental health because it provides
broader perspectives from a wider range of participants and values their
experiential knowledge (Caron-Flinterman et. al., 2005; Goldner et. al.,
2011). KT has been applied to increase mental health literacy and
awareness via art, such as Digital Storytelling (Tilleczek & Loebach, 2015).

Digital Storytelling is a participatory videography project with, for and by
Canadian Aboriginal youth about their experiences with digital media and
its role on mental wellbeing (Tilleczek & Loebach, 2015; Tilleczeck, 2016;
Loebach et. al.,, 2019). The research engages participatory videography
as their approach because it engages the participants as filmmakers,
storytellers and researchers, who ultimately determine how they are



MENTAL JAM 179

represented in the film and how their story is told within and beyond their
communities (Evans and Foster, 2009; Lomax et. al., 2011).

To co-create the research with participants, the researchers organised
talking circles to encourage participants to share their stories, and
workshops to teach them digital storytelling, storyboarding, and the
creative and technical aspects of filmmaking (see Figure 1; Tilleczek &
Loebach, 2015; Tilleczeck, 2016; Loebach et. al., 2019). The researchers
also emphasized the importance of the process of making the film, from
ideation to production, and they also included deliberate reflections to
encourage the youth to share their creative filmmaking process (Tilleczek &
Loebach, 2015). The researchers continually asked for feedback from their
participants and adjusted the project accordingly (Tilleczek & Loebach,
2015; Loebach et. al., 2019). imagelnterview with participants about their
filmmaking experience

Interview with

Talking circle: Qo F

Eil i Participants
to *’"m’“fﬂ!!ﬁ!N [ L ‘ [ e ptheir‘ reflect then‘ > '": e
participants to l Workshops l ﬁl;n l Shisr their l about their
share stories progress filmmaking

experience

Figure 1: Digital Storytelling Facilitation Process (adapted from Tilleczek & Loebach,
2015; Tilleczeck, 2016; Loebach et. al., 2019)

These arts-based knowledge translation projects inform my research
because | am also exploring alternative ways of presenting knowledge from
the lived experience of depression and anxiety to the public. While my
research will explore the use of video game co-creation as a medium of
artistic self-expression with young people self-identifying as experiencing
depression and anxiety. Video games can be a powerful medium for telling
people's stories, as they are interactive and immersive, and they can inspire
players to gain a more insightful understanding of the experiences of
others (Solberg, 2016). Video game development is also multidisciplinary,
covering design, art, storytelling, music, programming, which provide
multiple platforms for people with lived experience to tell their stories,
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such as through the narrative, art, music, and game mechanics. My
research focuses on the design process to understand how lived
experience stories may translate into games.

Representation of Depression and Anxiety in Video Games

There is a rise of empathy games that explore mental health from a
personal experience, whose aim is not therapeutic. Empathy games are
video games that hope to inspire players to walk a mile in someone else’s
shoes (Solberg, 2016). In empathy games, the main experience is driven by
players' desire to understand and relate to the emotions of other avatars
or players (Caballero, 2014).

The multidisciplinary nature of video game development allows the
experiential knowledge from people with lived experiences of depression
and anxiety to be translated through different platforms, such as through
narrative and game mechanics (Rusch, 2017). According to Rusch, there are
two different approaches that game developers can take, incorporating it
in its narrative using a literal approach, and representing it through game
mechanics using a metaphor (Rusch, 2017).

Narrative-driven game design takes a literal approach to teach players
about depression through its narrative writing. Empathy games are often
developed as a form of artistic self-expression based on the game
developers lived experiences.

For example, Actual Sunlight is a narrative-driven interactive story, where
the player plays as someone who is suffering from depression as they go
through their everyday life. The game represents the helplessness people
feel during depression. Even though the player is presented with story
passages and choices that can influence the character's life, since
depression is debilitating, some of the choices presented to the player are
disabled, because though the player is aware of the choice, is unable to act
on it, and the games may not end positively. In Actual Sunlight's climactic
ending, all the other choices are disabled, and the player is left with no
other choice but to “Go up to the roof and jump off" (WZO Games, 2013).
Even though Actual Sunlight's narrative and the ending was bleak, some
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players treated it as a cautionary tale, while some players related with
the character and found comfort in knowing that they were not alone in
those painful experiences. The game also fostered a sense of community
as players shared their stories and words of encouragement on message
boards (Hoffman, 2017).

While Rusch advocates the use of metaphorical game design, which uses
game mechanics to portray metaphors (Rusch, 2017). Even though the
literal approach can portray the observable aspects of depression,
particularly the symptoms such as the loss of control shown in Actual
Sunlight, metaphors can portray not just the symptoms, but the inside view
of what depression feels like (Rusch, 2017). Some of the games she led
are Elude (GAMBIT Singapore, 2010), Soteria and For the Records. Elude is a
2D platformer game that represents depression, players explore a forest,
jumping up to climb trees and call out to birds, which represents ‘passion’
in the game. Eventually, you reach the sky, which represents ‘happiness’,
however, without warning, black snake-like vines grab you and drag you
down, which represents ‘depression’ (Rusch, 2012).

I have highlighted the different ways depression and anxiety have been
portrayed in video games through narrative and game design approaches.
These approaches will inform my research, as they will guide my
participants in the knowledge translation of their experiences through
game design. | will run a couple of game jam iterations, with each one
focusing on a different game design approach. For the first game jam,
participants will develop a game guided by narrative game design.

Participatory Methods to Develop Video Games

Game developers have adopted different participatory design methods to
collaborate and get feedback from lay participants with lived experience
during the development of their games (Rusch, 2017). One participatory
methodology that has been used by game developers to collaborate with
people with lived experience to develop games is Participatory Action
Research.
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Participatory Action Research

As mentioned previously, Participatory Action Research (PAR) is a
participatory methodology that encourages the close collaboration
between researchers and participants, to co-create new knowledge
through a cycle of action and reflection (Bergold & Thomas, 2012).

The advantages of this approach for my research, as compared with some
more traditional approaches are researchers work with participants in all
the phases of the research, from design to execution and dissemination
(Vollman, Anderson & McFarlane, 2004; Smith et. al., 2010). This presents a
shift to a balance of power dynamics between researcher and participants,
which allows the creation of new knowledge from minority voices, which
might not otherwise be heard (Fals-Borda & Rahman, 1991; Rose & Kalathil,
2019). Traditional research may exclude some participants who may not
feel equipped to express their experiences through academic writing
(Fricker, 2013; Groot et. al., 2020; Rose & Kalathil, 2019). Some participants
have reported that they felt their experiential knowledge is undervalued
as they were not present in the reporting phase conducted by academic
researchers (Fricker, 2013; Groot et. al., 2020).

To ensure participants experiential knowledge is valued and represented
in the final output of the research, researchers may be required to go
beyond conventional methods (Smith et. al., 2020), such as exploring arts-
based knowledge translation strategies and game jams. Game jams are
events that promote the participation of multidisciplinary teams to co-
create games based on a given theme from start to finish (Bayrak, 2017;
Kultima, 2015). To contextualise my research project, | will briefly describe
game jams and their process.

Game Jams

Since the inception of game jams in 2002, it has grown in popularity
(Kultima, 2015), with Global Game Jam that attracted more than 48000
participants from physical sites around the world in 2020 (Global Game
Jam, 2020). While Ludum Dare's latest iteration attracted more than 13000
participants online (Ludum Dare, 2020). There is also a multitude of smaller
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game jams organised by individuals, companies and even researchers, as
physical events or on online platforms, such as itch.io (Kultima, 2019).

Participants are motivated to join game jams for their interest in game
development, to learn or improve their game development skills, and to
socialise with other game developers (Reng et. al., 2013; Kultima, 2019).
Participating in game jams give participants a sense of belonging in their
game development community (Turner & Thomas, 2020). Game jams are
also considered a rite of passage for game developers because it allows
participants to experience the whole process of game development from
ideation to release in a low-stakes and experimental environment (Thomas
& Owen, 2013; Deen et. al., 2014; Faas et. al., 2019).

Game jams are fast-paced events that occur in a short amount of time,
ranging from 48 hours to a month (Foltz et. al., 2019), and they have three
phases: 1) pre-jam, 2) the jam itself, and 3) post-jam (Faas et. al., 2019).

During the pre-jam phase, participants form teams. They can work solo
or in multidisciplinary teams, with a distribution of skills, such as
programming and art (Reng et. al., 2013). For game jams in physical
locations, participants are encouraged to work in multidisciplinary teams
(Faas et. al., 2019). Some game jam organisers facilitate team formation to
ensure there is a balance of skills and interests in each team (Reng et. al.,
2013; Faas et. al., 2019). In the case of online game jams, some organisers
use a chat platform, such as Discord, to allow participants to socialise and
form teams (Faas et. al., 2019). Faas et. al. conducted a study on online
game jams, and they found that many participants preferred to work alone
due to scheduling concerns, such as time zones and availability (Faas et. al.,
2019). However, working solo requires participants to have a wide set of
skills, including programming and art (Faas et. al., 2019).

The second phase is the jam itself, which also includes activities such as
ideation and development. The ideation process is guided by the game
jam’s theme (Ho, 2017). Ho and his colleagues also investigated the use of
different idea generation toolkits, such as IDEO's design thinking (Brown,
2008), that aid participants in their ideation process (Ho, 2017). For my
research, my participants will also be guided by IDEO's design thinking
(Brown, 2008). IDEQ's field guide includes step-by-step instructions for
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ideation activities, such as brainstorming and storyboarding (IDEO, 2015).
The game development process during a game jam is as important as the
games produced (Locke et. al., 2015). For online game jams, such as Ludum
Dare, participants are encouraged to share their work in progress through
blogs in their online community (Turner et. al., 2013; Locke et. al., 2015).

The last phase is the post-jam phase, where the games produced are
released publicly. This phase is important as it gives participants a sense of
accomplishment, and it also provides them with a venue to get feedback
on their games from a wider audience, which will help them improve for
future game jams and their game development practice (Faas et. al., 2019).

Game jams have also been adapted as a participatory design method by
researchers to explore solutions to real-world problems (Kultima, 2015;
Bayrak, 2017). My research aims to develop a game jam workshop process
that will facilitate the co-creation of video games as a knowledge
translation tool with young people with lived experiences of depression
and anxiety.

Game Jam Workshops
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Figure 2: Game Jam Workshop Process for MENTAL Jam
My game jam workshop process has 6 activities, as follows (see Figure 2):

* Interview with young people with lived experience of depression
and anxiety
+ Present thematic analysis report to participants

+ Participants ideate in groups guided by design thinking
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+ Game development workshops
+ Participants develop games in groups and release games

* Interview participants about their game jam experience

Interview with young people with lived experience of depression and
anxiety

For this research, the inclusion criteria include two groups of participants:
1) Young people, aged 18 to 25, with self-identified lived experience of
depression and/or anxiety, who are currently, by their own account,
sufficiently well to participate in research, and have an interest in gaming
and/or in learning game development; and 2) Game developers, aged 18
and above, which include programmers, artists, game designers, writers,
and musicians. While the exclusion criteria are people under the age of 18,
and people with lived experience of depression and/or anxiety, who are not
sufficiently well to participate in research.

| recruited eleven participants via social media, such as game industry
groups on Discord and Facebook, and my personal Instagram. The
participants are mostly students, while two participants are working full-
time. Most of the interview participants are based in Australia, while some
participants are international students. While two participants are based in
Vietnam and one participant is based in the Philippines.

| conducted interviews with the participants on Microsoft Teams, which
lasted from 20 minutes to an hour. Some participants had their video
cameras on, while two opted not to turn on their video cameras.
Participants were advised that they should inform me if they experience
distress at any time and we can stop the interview. Participants were
invited to give an uninterrupted account of their lived experiences of
depression and/or anxiety. | also asked some follow up questions to clarify
aspects of their experiences. For two participants, one who is currently
studying games design and another who is working in the games industry,
we also talked about their interest in game development and what inspired
them to want to develop games about mental health.

The interviews were video recorded and transcribed initially by the
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automated transcription software, Otter. | manually checked the
transcripts for accuracy, and | also emailed the transcripts to participants
to give them an opportunity to member check and remove or edit any
sections. | used Nvivo software to organise the interview transcripts and
aid in coding for thematic analysis (Braun & Clarke, 2006).

Present thematic analysis report to participants

| have identified six themes from the interviews: “Views about the Causes
of Depression and/or Anxiety”, “Experiencing Depression and/or Anxiety”,
“Support and Challenges”, “Recovery”, “Message to Others” and “Game
Ideas”. | also developed a password-protected website to showcase the
themes along with some excerpts from interview transcripts (see Figure 3).
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Figure 3: Website featuring Themes from Interview Transcripts

The website also has word clouds for the different codes from each theme
(see Figure 4.6), the size of the codes in the word cloud is based on how
frequent they were mentioned in the interviews.

The excerpts from the interview transcripts are deidentified, and colour
coded based on the different participants (see Figure 4). Participants are
also given pseudonyms. The website will also feature the screenshots from
the games developed during the game jam workshops, alongside the codes
and interview transcripts they were based on (see Figure 4).
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ply
't want to.

Figure 4: Website featuring Excerpts from Interview Transcripts and Game Screenshots

Participants ideate in groups guided by design thinking

| divided the interview participants into groups of 2, and | will be embedded
in each team as a researcher, programmer, artist, and game designer. |
selected the teams based on common themes from their lived experiences,
as well as their skills and interests. This paper will discuss the game
developed by the first group, which is composed of Rachel, who is working
full-time as a programmer based in the Philippines, and Natalie, who is
a student studying Business Information Systems in Melbourne. We also
collaborated with a music composer and a music producer.

Participants begin their game development with an ideation session, which
is guided by IDEO's design thinking, which encourages empathy, integrative
thinking, optimism, experimentation, and collaboration (Brown, 2008).
Design thinking is a human-centred approach, where designers can work
closely with their end-users in developing solutions to problems (IDEO,
2015). | have chosen the design thinking approach because I'd like to work
closely with my participants to co-create video games about their lived
experiences of depression and anxiety. During the game jam workshops,
the participants will be encouraged to share as many ideas as possible,
defer judgment, and build on each other's ideas (Brown & Wyatt, 2010). The
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ideas are discussed and sorted as a group to develop the design for their
games.

We had our ideation session online using Microsoft Teams, which lasted 3
hours. Participants were presented with the themes and excerpts from the
interview transcripts on the website (see Figure 4). The word cloud was very
helpful for the participants to see all the codes at one time.

We used a Trello Board to organise our game ideas. Participants can add
cards (like post-it notes) to different sections, such as “Game Mechanics”,
“Narrative”, “Art Style”, “Music” and “Other Ideas” (see Figure 5). For the
brainstorming, we had 6-minute bursts, to add as many ideas as possible
to any of the lists. Following IDEO's brainstorming guidelines, participants
were advised that there are no such thing as bad ideas, and they were
also encouraged to build on each other’s ideas. After each burst, we had a
discussion to talk about all the ideas added and participants were also able
to share their lived experiences.
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Figure 5: Screenshot of Trello for Game Jam

Game development workshops

During the game jam workshop, | also introduced the participants to the
game development tools that will be used. The game is developed using
Unity, which is a popular game engine for 2D and 3D game development.
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We also used YarnSpinner, which is a plugin that allows writing game
dialogue in plain language (see Figure 6).

@ Yam - C\Users\jtsmi\Documents\PhD\Mentallam-Games\mentaljam 1a\mentaljam1a-unityproj\Assets\Dialogue\Certificates arn.

certificates2 Add Link

Tags(use spaces)

Figure 6: Screenshot of YarnSpinner

Participants develop games in groups and release games

My participants work together to produce video games about their lived
experiences of depression and anxiety during a game jam. Due to the
current pandemic situation, the game jams were conducted online via
Microsoft Teams once a week over the course of a month. Even though
there is a suggested time frame for the game jam, the participants’ time
commitment is flexible; participants will not spend the whole time working
on the games. Game jams are normally low stakes environments and
flexible with each participant’s time and commitment.

After our ideation session, we divided the tasks. We all worked on the
game design and narrative and script for the game together. We had a
3-hour session, where we worked on the script as a group. While writing
the script, we also had discussions and shared more lived experiences
which were then incorporated into the narrative of the game. During the
weekdays, | worked on the art and programming. We also collaborated
with a composer and a music producer who worked on the background
music as well as a theme song for the game. | also organised meetings
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once a week during the weekend, where we discussed different aspects of
the game, as well as presented any work we have accomplished during the
week.

We developed a game called “Amour de Soi”, which was released online
with the consent of the participants on itch.io, a website that allows
independent game developers to host their games
(https://mentaljam.itch.io/love).

Interview participants about their game jam experience

At the end game jam workshops, | also conducted semi-structured
interviews with the participants. The interviews have three purposes: 1) to
evaluate the game jam workshop facilitation process, 2) to evaluate the
participation outcomes of the game jam workshops, and 3) to evaluate
the participants game development process. The interviews are also video
recorded, transcribed, coded thematically to identify themes, and
evaluated using thematic analysis (Braun & Clarke, 2006). The feedback
from my participants will inform the next iteration of my game jam
workshop process.

OUTCOMES OF GAME JAM

Amour de Soi is a game that was developed over a month with participants
about their lived experiences of depression and anxiety. It is an interactive
narrative game about Raille San, an anxious girl who is on a journey to self-
love following a break-up from a toxic relationship. She tends to overthink
and be trapped in her own thoughts. She meets Pixie, a magical
manifestation of her subconscious, who challenges her negative thoughts
and offers some advice while teaching her how to love herself and accept
herself for who she is.

The name of the character, Raille San, is a portmanteau of the nicknames
of the game jam participants. While the title of the game, Amour de Soi
is based on the concept of self-love by the philosopher Jean-Jacques
Rousseau.
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In the next three sections, we discuss the themes identified from the
interviews and how they informed the design of the game. The narrative
of the game was based on three main themes that were identified from
the interviews: “Views about Causes of Depression and/or Anxiety”,
“Experiencing Depression and/or Anxiety”, and “Recovery"”.

Views about Causes of Depression and/or Anxiety

Interview participants identified different reasons for the cause of their
depression and/or anxiety. For three participants, they talked about their
past relationships, which they described as toxic, emotionally and verbally
abusive:

I think it's toxic when your happiness is very dependent on one person. And
when you one person giving you validation or attention has the ability to like,
make or break your entire day. | think that is toxic. But because he was giving
me attention. | was so so happy because | was getting attention from that one
person (Natalie).

Some participants talked about how they seek validation from their
partners because they felt a bit insecure in their relationships and about
their feelings. For one participant, her ex-boyfriend would also hide their
relationship from his friends and family, which made the participant
insecure, and she also felt that she was putting more effort into their
relationship compared to her ex-boyfriend. Another participant cited
multiple instances when her boyfriend was not there for her, even when
she was sick and hospitalized, and her ex-boyfriend didn't reply to her
messages and calls, before breaking up with her. While according to one
participant, her ex-boyfriend was quite controlling. For one participant,
their relationship also caused her to self-harm, while after their breakup
one participant got hospitalized, and another participant started seeing a
therapist.

At the start of the game, the main character, Raille, tries to text her
boyfriend, but she isn't getting any replies until he ultimately sends a
message to break up with her. The breakup led to her depressive episode,
where she would lie in bed, cry, and not feel like doing anything (see Figure
7).
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I don'k feeL Like doing anYthing...

Figure 7: Screenshot from Amour de Soi, where Raille is depressed

Some participants felt out of place in school and at work because they were
a minority, such as being the only woman in her team or being one of the
very few people of colour in their company and school. One participant felt
like he didn't fit in, because people in his school was very sports-oriented
and he wasn't very good at sports. When one participant moved to a new
school, where most students were from rich families, she felt that she
couldn’t keep up with their lifestyle, and they would make fun of her. Two
participants talked about being LGBT+, and how they didn't feel safe in
school. For one participant, she felt out of place at work because she was
the only woman in her team and one of two Asians in her company, and
“there was a lot of casual, sexist, racist, homophobic, transphobic language that
was being used in the culture (Sarah).” Another participant also talked about
feeling out of place because of their ethnicity:

I always wished | was like East Asian. Like, | wish | wasn't Filipino. | didn't
want to look the way | did. Because at least if | was Asian, | would be
pale. I like would look more like the white kids... cuz like for me, | wasn't.
I was just like, yeah, I'm friends with the Asian kids. | don’t look like
them. And it felt weird... | always kind of felt like I think it didn’t help
that like, looking back. A lot of it did come from like, | was out of place
because | wasn't white. But even with the other Asian kids, | was like, not
like them either... (Kim)
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For another participant, when she changed to a school, with more people
from a similar background, she was able to connect with more people.

One of the participants, Natalie, suggested that for the game, instead of
having players customize the character’s look, such as the colour of her
skin and hair, they are given a random colour wheel (see Figure 8), because
as in real life, we do not get to decide our skin colour.
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Figure 8: Screenshot from Amour de Soi, showing the random colour wheel

Some participants talked about how they set high expectations for
themselves. For some participants, their parents put a lot of pressure on
them as well to do well in school and get good grades. They also constantly
seek validation from their parents:

| didn't realize but | was a perfectionist, but not in the sense where it
was like, Oh, | must get like high distinctions. | must get high scores. But
it was in more small, trivial things where | need to get this specific thing,
right. So let’s say in essay writing, | struggled a lot because | wouldn't be
able to write more than, let’s say two sentences, because they didn’t feel
right to me. Like | like they should at least be decent. You know. And,
also, | needed to be like a role model. | had to be there for my sister,
which puts a lot of stress on my mind... And mostly because | got into
the Select Entry school, everyone there was like a high achiever. And so
there was also stress coming from there (Abigail).
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Another participant felt like her parents did not value what she was
studying in university, because it was not a science, technology,
engineering, or math (STEM) course. While one participant, Rachel, during
the game jam workshop shared that her mother did not allow her to
pursue music, so she studied Computer Science instead. It led to a people-
pleasing tendency for one participant, where she cares about other
people’'s opinions a lot. Another participant felt bad about disappointing
people, especially her teachers when she was in school.

Another participant, Rachel suggested that the players should get to decide
which aspect of Raille’s life they can explore first. So, in the game, the
players can decide which objects in Raille’'s room they like to select first
to get to know more about her. One of the objects are certificates on the
wall, if the player clicks on them, Raille will talk about how her parents have
high expectations for her to do well in school. Another object is a laptop,
which prompts Raille to talk about how she is currently studying Computer
Science because that is what her mother chose for her, even though she
wanted to pursue music. Another object is a microphone, which prompts
Raille to talk about how singing also helped her cope with her anxiety.
For the game, we collaborated with a composer and a music producer to
produce a theme song for the game for Rachel to sing.

Experiencing Depression and/or Anxiety

When experiencing depression and/or anxiety, some participants spent a
lot of time sleeping and had self-destructive behaviours, such as neglecting
self-care:

It was that bad. Like, | couldn’t get up. And | didn't want to move and |
slept all day. And | was constantly tired. Like, it was at the point where
like, every three days, my parents, or like, my older brother, who was
still at home, or like, live close by, they used to be like, hey, you haven't
showered in three days, you have to get up and do it. They'd have to
like, make me so. Like, they weren't like forceful, but they will kind of
get up now. You could go back to bed after this. Just please look after
yourself even a little bit. Yeah, so it was really, it was a struggle, because
| could barely just move. And I didn’t want to see anyone (Kim).
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As mentioned before, in the game, during Raille’s depressive episode, she
is in bed and crying.

Participants also had negative thoughts when they were experiencing
depression and/ or anxiety. For some participants, their anxiety usually
starts with overthinking, some participants were hyperaware of their
surroundings. Some participants questioned their purpose in life,
especially during the lockdown, while another participant said he has
nihilistic thoughts almost daily, thoughts about death and life after death.

For some participants, their anxiety starts with overthinking, and they
would be stuck in a deadlock state. One participant said, “our thoughts really
do trap us (Natalie)".

Most of the script in the game is Raille’s internal monologue, representing
her overthinking about the different aspects of her life, including her
breakup, feeling out of place and high expectations.

Recovery

Participants talked about their self-care and coping strategies (see Figure
4.10). For one participant, she would challenge her negative thoughts by
imagining that she was talking to a friend:

Questions to ask yourself when you're starting to spiral, for example,
like, how would if this was happening to a friend? How would you
react to it? And that, | guess, because I'm, I find myself and people
with anxiety and depression usually are very self critical and have
really high standards that they may or may not realize, and yeah, sort
of thinking about it. If it happens to one of your friends can really
help ground yourself, | guess, and challenge those negative thoughts...
thinking about whether this was said or done by a friend how I'd
react to that. So questioning my negative thoughts, and whether they're
actually realistic or not? Um, | guess, being aware of like, how I think
and that sort of patterns, and traps that | fall into often (Sarah)

In the game, Raille meets a character named Pixie, who wakes her up from
her depressive episode. Pixie represents her subconscious who challenges
her negative thoughts and teaches her to love herself and accept herself
for who she is (see Figure 9).
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e are going Eo be okay,

Figure 9: Screenshot from Amour de Soi, showing Pixie

A few participants also tried journaling, including writing what they are
grateful for, however, some of them did not think it worked for them.
Another participant also likes keeping a planner to keep track of their day.

I like to journal which | haven't been getting into, because | feel like,
when | was back at home, | had a lot of free time. And | would also
journal and those help me like journaling really, really helped me and
I don’t journal about | just like, you know how you art journal, you just
stick random scraps of paper together, put stickers together, not like
writing about my day, just like creating something, thinking about it.
Writing random words on paper, decorating it with stickers all around
it, or scrap paper. That really helps (Natalie).

Some participants found reading books quite helpful for their mental
health, while other participants wish they could read more. They read self-
help and motivational books. While another participant was inspired to join
the game jam, after reading a series of books, who featured characters with
mental illnesses. He finds the characters relatable, and it showed him that
even if you suffer from mental illnesses, you can still be successful. During
the game jam workshops, the participants also recommended books to
each other.

Two participants also talked about how they watch Korean dramas as a
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coping mechanism. One participant also mentioned how she would find
role models from movies or TV shows and aspire to be like them:

When | used to watch like movies or TV shows, | used to like, have a
character that | really liked and | thought she was and then | used to
look up to a strong character in like movies like TV shows. Also in real
life. Oprah Winfrey was like a role model for a while. | used to watch her
videos. wanted to be like her just basically having a goal and no need
to reach that goal or reach. become this person that | want to become.
And towards that focusing on that helped me not look at my past. So
that really helped because | was looking into the future | was focusing
forwards (Natalie).

Journaling is also one of the coping mechanisms that Raille tries in the
game. She also talks about how she likes to keep track of her tasks in a To-
Do list and how it helps her focus. Raille also has a bookshelf in her room,
and she talks about she likes to read motivational books and fantasy books.
Raille also watches Korean dramas and she talks about how she aspires to
be like one of the characters from /t's Okay Not to Be Okay.

During the game jam workshop, the participants also shared other coping
mechanisms, such as decluttering the photos of their ex-boyfriend, positive
affirmations and skincare as self-care. Raille also has a wire grid on her
wall, with polaroid photos of her ex-boyfriend, as well as a heart-shaped
pillow that her ex-boyfriend gifted her. Pixie would give the Raille the
option to remove the photos, if the player selected ‘Yes', the photos and
heart-shaped pillow will be removed from the room (compare Figure 7
and Figure 9). As Raille learns to love herself, she also unlocks affirmation
stickers and posters that would appear in her room (see Figure 9). Pixie
would also give Raille the option to put on a sheet mask as a form of
skincare and self-care.

When asked what recovery is, while participants say that there might not
be “completely cured (Sarah)”, it's equipping themselves with tools that they
learned, while one participant also said that being able to enjoy the present
moment.

| think, for me, as of right now, being able to enjoy the moments that
I'm experiencing. Because anxiety has made it really hard to do what
I want comfortably, because there would always be a second thought
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around me, there will always be I'll always be constantly worrying about
something. By being able to talk through my counsellor being able to
have my friends, | wanted to, to take things as it is, and just get to a
point where I'm able to enjoy these moments (Abigail).

At the end of the game, Raille leaves her room and goes outside to see
fireworks light up the sky, representing how she is enjoying her present
moment (see Figure 10). In this scene, the theme song that Rachel sang, is
also being played.

anw |_|;i_|_r; will be heard

Figure 10: Screenshot from Amour de Soi, showing ending scene

CONCLUSION

Mental Jam provides a venue for people with lived experiences of
depression and anxiety to share their stories, learn new skills and work
together to develop video games. It also aims to contribute to the field
of arts-based knowledge translation, as well as expand game design
perspectives for empathy games.

It was the first time for both participants to join a game jam, while Rachel
have made games before while she was doing her Computer Science
degree. For Rachel, she felt that this game jam experience allowed her
to be more creative, such as she was able to suggest the art style for
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the game, and she also got to sing the theme song. While Natalie had
an impression that game development would be hard and unachievable
for her. But through the game jam workshops, she realized that working
with the group, where everyone contributed different skills and expertise
to develop the game, was very rewarding for her and gave her a lot of
confidence.

Natalie also felt that the game jam workshops were a safe space for her
to share her stories. Both participants expanded more on their lived
experiences during the game jam workshops compared to their interviews.
Especially when we were working on the script of the game together,
participants were able to incorporate their lived experiences into the
composite character, Raille. Natalie felt that the game represented her
story well. Rachel also found the experience very personal because she
was able to share her experiences with anxiety and depression, and for
the game to potentially help other people going through the same thing.
Natalie felt very proud seeing the final game output because it was
something tangible, she also let her family play the game.

The positive and promising feedback from the participants of the game jam
showed the game jam workshop as a viable method for developing video
games about the lived experiences of depression and anxiety. The benefit
of the game jam workshop and working in teams is that participants do not
need to have all the skills required to develop a game. The participants also
found a venue to reflect and share their lived experiences of depression
and anxiety.
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A qualitative interview study of
stakeholder use of Vaxcards in
schools

DANIEL STEWART EPSTEIN, MELIS SELAMOGLU & CHRISTOPHER
BARTON

ABSTRACT
Background

There are few age-appropriate tools to address vaccine hesitancy among
young people. Therefore, we conducted a pragmatic, randomised
controlled trial of Vaxcards, a collectable card game, to incentivise the
return of consent forms for vaccination and educate young people about
vaccination. This paper describes stakeholder experiences and reflections
using Vaxcards within the trial as part of a routine school vaccination
program for year seven students in 2019.

Methods

Descriptive, qualitative interviews were undertaken with stakeholders from
six schools participating in the intervention arm of the trial. Interviews were
audio-recorded, transcribed verbatim and analysed for emerging themes.
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Results

Stakeholders described positive experiences using Vaxcards as a tool to
support vaccine consent procedures and deliver vaccine education,
although some perceived it as being more useful for younger adolescents
and those attending mainstream schools. Stakeholders reported that
Vaxcards generated conversations around vaccine importance and safety
and could be further incorporated into the health curriculum. The
intervention was not perceived as burdensome although, some schools
faced challenges adhering to the study protocol and competing demands
challenged completion of all study elements.

Discussion

A pragmatic understanding of how Vaxcards were used and perceived
within schools during the trial provides critical insights to support future
studies and scale-up of the intervention. Stakeholders supported the use
of Vaxcards in schools, believed it to be a viable tool to support education
about vaccines in conjunction with the vaccination program. In addition,
alignment with government vaccine materials and incorporation into
school curriculum could further enhance Vaxcards to support the
vaccination of adolescents in school settings.

BACKGROUND

Adolescents, who receive vaccinations in Australian secondary schools, are
considerably vaccine-hesitant (Epstein et al., 2021). Earlier work from our
group found that 67% of students considered vaccines adequate, 70%
considered vaccines safe, while just 79% considered them
important(Epstein et al., 2021).

Vaccine confidence is a barrier to vaccination in Australia (Salmon et al.,
2006; Telebriefing, 2013) but the challenge of seeking and gaining consent
from caregivers is another primary concern in school-based vaccination
programs. For example, vaccination of eligible children within schools in
Australia requires the distribution and return of a consent form from
caregivers in order for children to participate in vaccination programmes at
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their schools. Therefore, the return of consent cards is a limiting factor in
the timely delivery of vaccines in this age group (Rockliffe et al., 2018).

Games as a tool

Games - activities that one engages in for amusement or fun - have an
inherent ability to elicit our interest, engagement and motivation more
so than static educational material without implicit rules, objectives and
pursuits (Deater-Deckard et al., 2013). Games can leverage the underlying
psychology of rewards, social norms, mastery, autonomy, and the pursuit
of meaning to achieve desired choices and behaviours (Boyle et al., 2011;
Gobet et al.,, 2004). Gamification describes the purposeful design and
application of game-like elements into non-game environments. Although
a broad term, the core principle is taking design elements from games
or play to influence choices and behaviour (King et al., 2013). For a game
to capture one's attention and change behaviour, it must be carefully
designed with a clear goal and consider numerous approaches through
multiple lenses (Schell, 2008). Without a thoughtful design process,
gamifying something can render it ineffective or annoying, potentially
deterring the desired behaviour or promoting undesired outcomes such as
cheating or stealing, and in extreme cases being dangerous or unethical
(Takahashi, 2004; Zagal et al., 2013). Collectables and gamification are
essential educational tools to help children engage with learning, generate
discussion, and provide an incentive to engage with the content being
delivered (Kiryakova et al., 2014). This medium of education increases
motivation and engagement (Kiryakova et al., 2014). Theoretically, when
applied to the delivery of vaccine education, one might expect this to
impact confidence towards vaccination.

Tabletop, card and physical games.

In modern times, physical, card and tabletop games may be considered
unsophisticated or outdated and are often overlooked when gamification
interventions are considered in favour of contemporary alternatives such
as digital or video-based products. However, since tabletop games are
cheaper to produce and arguably easier to design whilst promoting an
inclusive and social aspect to the gaming experience, they remain a viable
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alternative for gamification for health behaviour change interventions (Xu
etal, 2011).

To address these two issues, we conducted a trial to test the use of
Vaxcards as an ethical, non-monetary incentive to support school
vaccination programmes for secondary school students.

Image 1: Example of Vaxcards game cards

The trial's objective was to determine if the return of consent form for
vaccination improved when the card game was offered as an incentive.
Seven schools within a single local government area in Victoria were
randomised to receive the gaming cards to distribute to students upon
returning their vaccine consent form.

The staff member responsible for the vaccination program coordination at
each school coordinated the intervention within the school. This role varied
by school and included staff whose primary roles included school nurse,
year level coordinator, Vice Principal, Principal, student wellbeing officer
or health subject teacher. It is well known that local champions within
organisations provide momentum for interventions in schools. (Bartlett
et al., 2017; Epstein et al., 2021b). Therefore, these staff members were
considered critical stakeholders for using the tool and justify their selection
for an interview as a stakeholder.

After the trial was completed, we invited school representatives to
participate in a brief qualitative interview to describe their experience using
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Vaxcards in their school and viability for use in future immunisation
activities. In addition, we wanted to understand the overall sentiment
towards Vaxcards and ways the cards could be utilised in future studies to
support vaccination in school settings.

METHODS

Stakeholders in schools participating in the experimental arm of the trial
were recruited to participate in a short, descriptive qualitative interview
study. We took a pragmatic approach (Teddlie & Tashakkori, 2009) to the
study's design and conduct, which aimed to collect reflections from
stakeholders on the intervention, barriers and opportunities on the use of
Vaxcards in school settings for future trials. The rationale for selecting a
qualitative descriptive design is the importance of gaining insights into a
poorly understood or exploratory phenomenon (Kim et al., 2017). Short,
qualitative interviews were held with participants and ranged in length
from 3-6 minutes. The interviews were conducted by MS, a research
assistant, under the supervision of lead author DE and experienced
qualitative researcher CB. This author was not involved in the initial trial
but had experience conducting qualitative interviews with key stakeholders
in health promotion and policy settings.

Recruitment and Data Collection

All schools that participated in the experimental arm of the trial received
an invitation to participate in interviews. Eight responses were received,
and six participants were available for interview during the data collection
period.

A semi-structured interview schedule was used to guide the interviews.
Interviews were conducted by phone in February 2020, before the
introduction of COVID-19 health measures. The interview sought insights
into stakeholders' overall expectations, understandings of the
practicalities, feasibility and barriers of implementing Vaxcards during the
trial, any challenges encountered, and how the cards might be used in
future vaccination programs. In addition, during the trial, the lead author
kept a reflective research journal that included detailed field notes and
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reflections on interactions with stakeholders and issues that arose during
the pragmatic trial, including deviations from the study protocol. This was
documented in the field notes of DE. For example, when collecting the trial
survey responses, one school had used the Vaxcards, not as a reward for
returning the consent cards but handed out all of them at the start.

All interviews were digitally recorded and transcribed verbatim shortly
after completion of the interview by the interviewer and reviewed by the
authors. Participants were provided with the opportunity to make
corrections or expand upon discussion within the transcripts, but the study
team received no corrections or further information.

The audio was listened to, and transcripts were read and re-read by all
study authors. The lead author used QSR NVivo for data management and
to support the coding of the transcripts. First, inductive, descriptive analysis
of the transcripts was undertaken following the approach described by
Minichello (2008). First, transcripts were read and re-read, developing a list
of codes, and then condensed into themes. Next, coding was developed by
the lead author and discussed critically between the study team until a final
coding structure, and a description of themes was finalised.

The trial was registered with the Australian Clinical Trials Register
(ACTRN12618001753246) and granted ethics approval from Monash
University Human Research Ethics Committee and Victoria's Department of
Education.

RESULTS

All stakeholders interviewed were designated as their school vaccine
program coordinator or directly involved in distributing and collecting
vaccination consent forms and organising school vaccination logistics.
Regarding the characteristics of the participants interviewed, most were
women (60%). All worked in schools in the regional Local Government Area
of Casey on the outskirts of metropolitan Melbourne, in a fast-growing
local government area with a high level of sociocultural heterogeneity and
a large migrant community. Details of the schools involved and outcomes
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of the pragmatic trial have been published previously (Epstein et al., 2021;
Epstein et al., 2021b).
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Name

Description

Positive sentiment as a

tool

Collection mechanic at

work

Use of Vaxcards as an incentive at work for vaccine

consent form collection

Positive sentiment as a

learning tool

Vaxcards are used effectively in the classroom to discuss

the topic of vaccination

Student active

engagement

Classroom or playground engagement in-game

Timing and familiarity

recommendations

Local processes issues

Requests to receive cards alongside other council forms

Timing difference

Request to receive cards earlier

Unfamiliarity

Request to receive more information with cards

Viable and non-

burdensome

The low burden on

school

Mostly seen as a low burden for stakeholders

Curriculum fit

Seen as a positive addition to health and science learning

Future viability positive

sentiment

Stakeholders overwhelmingly felt Vaxcards a viable tool

Table 1: Description of nodes and emerging themes
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Overall, Vaxcards in this setting was seen as a positive tool that could
encourage student participation in vaccination discussions with teachers
and each other. In addition, the introduction of the cards could provide
a trigger for teachers to talk about vaccination and the importance of
returning the consent form for future vaccinations.

“It was cool to see them [students] playing with them or using them
[Vaxcards]. After they received their vaccination, they had to sit for 15
minutes, and because we got an extra Vaxcard, | think it was the HPV one we
were giving them [Vaxcards] out after they had their vaccination. It was cool
to see the kids sitting there, and they would carry the other ones on them
and be like discussing them and playing with them [Vaxcards]. Cool stuff.” -
P3

“The teachers (and) | had a really positive response ... they [students]
thought it was really fantastic, and they [students] were able to start the
conversation in their health classes.”-P3

In the context of this trial, the cards were intended to be used as an
incentive to encourage children to return the consent form for vaccination.
However, there were mixed expectations about this, which was driven
by the characteristics of families attending the school. For example, one
school that had a high proportion of families with intellectual disabilities
did not expect the cards would be as helpful in this context, while others
had populations with high vaccine hesitancy for whom teachers felt the
students would “get more of an idea of those vaccinations from the cards
which would help them”. -P4

“l think it is a good idea, but | think by year 7's, there will be kids that
probably are not immunised, and that is parents’ choices. Not much we can
do with that. | think they are a good learning tool [Vaxcards] if they are used
correctly.” =P1

“Well, | knew that probably parents would not participate in this study. | was
not expecting great replies from it.... they probably would have been [better]
for a mainstream school but probably not for ours"=P5

Some schools had a sense that there was a quicker return of consent
forms, although the cards were perceived as probably being at the upper
end of the age range for this type of intervention. They described that
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several students were interested in card swap games. However, others had
no interest in this type of game.

“l did not have a lot of expectations, but | suppose | hoped that they would
encourage our students to return their immunisation cards.”-P3

“We found that we did get a quicker return rate of the cards [consent
forms] because the students knew they were getting something when they
returned them [Vaxcards], even if they were not getting their immunisation.
Whereas quite often, if they were not getting their immunisation, we would
not get the cards [consent forms] back.”-P3

Viability for use in school settings

Stakeholders felt that the provision of Vaxcards did not add undue burden
to the processes for vaccination within each school, and overall, this was a
viable tool that could continue to be used to support consent card returns
and vaccine discussions. However, it was not suited to all school settings.

There were requests to have the cards given to the school earlier in the
school year and vaccine materials from the council for distribution to
students and use in classroom activities. It was suggested that
incorporating Vaxcards into Health, PE, or Science curriculum could add
value to these areas.

“We received them [Vaxcards] too late. They should have gone out with
our [consent form] cards, but our immunisation [consent form] cards had
already gone out. | think if we had the Vaxcards earlier and the information
for the parents, it might have been a bit better."-P6

“...it would be great to be able to have that as part of their curriculum [PE/
Health] that they offer the students. And because they tend to design the
curriculum the year beforehand, it is something that needs to be out early.
Even | suppose, in the science department as well because it sort of aligns in
with that.” -P3

DISCUSSION

Testing a complex intervention in a pragmatic, real-world setting requires
investigation and understanding of insights from stakeholders. With
inquiry, it can be more fully understood, improved and identify key flexion
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points in successful delivery and implementation of the intervention. In
this pragmatic trial of Vaxcards, stakeholders showed interest in the tool,
ease of use and positive sentiment from the school stakeholders and, more
importantly, interactions with the children who received Vaxcards. The
utility of this intervention as both an incentive (reward) and educational
tool that can be incorporated into vaccination processes within schools
with little additional burden provides an initial indicator of the viability
of Vaxcards for use in the school setting. However, additional research is
needed to maximise the usefulness and effectiveness of this intervention.

Some schools entered the study with low expectations, based on the
characteristics of students at the school, such as special needs students
and those high perceived vaccine hesitancy amongst families. However, the
complexity of gameplay can be adjusted based on literacy and numeracy
skills or the age of the participants. In addition, it could be argued from
an ethical point of view that students with learning difficulties should be
exposed to these concepts as part of their learning about health, and
Vaxcards may assist this.

The statistical analysis of trial data did not identify quantitative
improvements between the control and experimental groups in return for
consent forms (Epstein et al., 2021; Epstein et al., 2021b). However, the
qualitative experience from the stakeholders interviewed provides clues as
to how the future use of Vaxcards can be modified to increase the efficacy
of this intervention.

The intervention study had two components; the collection mechanic to
incentivise return of vaccine consent cards and the educational component
of the cards and gameplay to stimulate discussion about vaccine-
preventable diseases and how immunisation protects against them. The
timing and intensity of the intervention had limitations. Further trials of
Vaxcards might be multimodal in their approach, integrating with health
curriculum and aligning better with the timing of council and school
programs. The timing of the intervention was in part constrained by council
timelines and differences between schools in processes and timelines.
Competing demands within schools was a further challenge to the
completion of the study by protocol.
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The qualitative interviews provide critical insights into the use of Vaxcards
in a school setting within the context of a trial, albeit a pragmatic trial.
Interviews and data collected were brief so as not to burden busy
stakeholders and risk withdrawal from the trial. The interviews were
conducted several months after completion of the trial, and stakeholders
had differing degrees of involvement in vaccination programs within the
school and, indeed, in their interactions with the study team throughout
the trial. Furthermore, the interviews were conducted at a challenging
time of the school year, which impacted the availability of stakeholders
to participate in these interviews. Finally, interviews were conducted by
a research assistant not involved in the initial trial, which may have led
to some loss of context. However, this provided advantages in achieving
a more independent appraisal of the challenges encountered during the
trial.

CONCLUSION

Overall, stakeholders perceived the Vaxcards trial positively, although they
concede that it may not be suitable in all school settings. The findings
do not tell us a great deal about Vaxcards as an incentive. However, we
are encouraged about the ability of Vaxcards to support conversations
about vaccine-preventable disease and immunisation in the classroom.
The distribution of Vaxcards in this context was not seen as a burden.
However, earlier provision of the cards and integration into other
curriculum areas are strategies that should be explored in future trials.
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About the ETC Press

The ETC Press was founded in 2005 under the direction of Dr. Drew
Davidson, the Director of Carnegie Mellon University's Entertainment
Technology Center (ETC), as an open access, digital-first publishing house.

What does all that mean?

The ETC Press publishes three types of work:peer-reviewed work (research-
based books, textbooks, academic journals, conference proceedings),
general audience work (trade nonfiction, singles, Well Played singles), and
research and white papers

The common tie for all of these is a focus on issues related to
entertainment technologies as they are applied across a variety of fields.

Our authors come from a range of backgrounds. Some are traditional
academics. Some are practitioners. And some work in between. What ties
them all together is their ability to write about the impact of emerging
technologies and its significance in society.

To distinguish our books, the ETC Press has five imprints:

+ ETC Press: our traditional academic and peer-reviewed
publications;

+ ETC Press: Single: our short “why it matters” books that are
roughly 8,000-25,000 words;

« ETC Press: Signature: our special projects, trade books, and
other curated works that exemplify the best work being done;
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+ ETC Press: Report: our white papers and reports produced by
practitioners or academic researchers working in conjunction
with partners; and

+ ETC Press: Student: our work with undergraduate and graduate
students

In keeping with that mission, the ETC Press uses emerging technologies to
design all of our books and Lulu, an on-demand publisher, to distribute
our e-books and print books through all the major retail chains, such as
Amazon, Barnes & Noble, Kobo, and Apple, and we work with The Game
Crafter to produce tabletop games.

We don't carry an inventory ourselves. Instead, each print book is created
when somebody buys a copy.

Since the ETC Press is an open-access publisher, every book, journal, and
proceeding is available as a free download. We're most interested in the
sharing and spreading of ideas. We also have an agreement with the
Association for Computing Machinery (ACM) to list ETC Press publications
in the ACM Digital Library.

Authors retain ownership of their intellectual property. We release all of
our books, journals, and proceedings under one of two Creative Commons
licenses:

+ Attribution-NoDerivativeWorks-NonCommercial: This license
allows for published works to remain intact, but versions can be
created; or

« Attribution-NonCommercial-ShareAlike: This license allows for
authors to retain editorial control of their creations while also
encouraging readers to collaboratively rewrite content.

This is definitely an experiment in the notion of publishing, and we invite
people to participate. We are exploring what it means to “publish” across
multiple media and multiple versions. We believe this is the future of
publication, bridging virtual and physical media with fluid versions of
publications as well as enabling the creative blurring of what constitutes
reading and writing.
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