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Foreword

In 2015, I published Players and their Pets: Gaming communities from beta to sun-
set, which I co-wrote with Jason Begy. In the book, we recounted our experiences
studying the players of a short-lived casual MMO (massively multiplayer online)
game called Faunasphere. The game was launched in 2009 by Big Fish Games,
known mainly for its single player hidden object games—but they were trying
something new. Players entered the world as “Caretakers” of fauna, where small
creatures could be cross-bred, hatched, raised, and played with by players around
the world, throughout the changing world of Faunasphere. The game didn’t last
long—the core group of players engaged with the game loved it, but the company
decided to shut it down for largely unexplained reasons in 2011. You can read more
about the game itself and the players in our book. But the reason I bring up the game
and its players is because of their uniqueness as well as their very commonness.

Faunasphere’s core player base was composed of women—and in particular
adult women over the age of 40. Older women—and retired women especially—
made up a key element of the game’s audience. When we conducted surveys and
requested interviews of players, it was normal to have the vast majority of respon-
dents be women, and not those who could be considered “young.” Yet in another
way, the players of Faunasphere were not at all unique. Many of them loved play-
ing the game and played the game a lot. Despite it being a free to play game, lots of
the women we surveyed told us they spent money (sometimes hundreds of dollars)
on the game. And they considered it money well spent. When the game was
announced as slated for closure, some of them also suggested doubling subscription
costs for premium accounts—they were ready and willing to pay more to continue
playing the game they enjoyed so much. And after the game did close, some of
them went on to try other games together (a group migrated to Glitch, which flour-
ished and then died a couple of years later) and others gathered on Facebook where
they could swap stories and lament the game’s loss. Some still post there, 5 years
after the game’s closure. Such accounts would not sound out of place in discussing
almost any other game, and any other group of players—some are fiercely commit-
ted, some spend lots of money, and some get very upset if a game they adore ceases
to exist.
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What does this say about players, and older players in particular? To me it says
that we need to think about them as players first, and as “older” second, if at all. The
players I talked with for that research were a varied group—some of them admitted
to playing games for hours at a time, every day of the week. Some had long histories
of gameplay and loved to try lots of different games. For others, Faunasphere was
their first foray into an MMO, but they were excited about the experience and deter-
mined to figure the game out. Some people talked about getting new computers so
they could play the game without lag, and others were much more casual about the
experience and didn’t commit much to it beyond a surface interest.

Experiences like those demonstrate just how important it is to keep in mind older
adults when designing games. Whether for serious games or entertainment-focused
games, older players are a diverse and enthusiastic group of individuals. As the
contributors in this volume demonstrate, they are not interested in a “narrative of
decline” related to their age; instead, they want game experiences that are engaging
and enjoyable and that will differ more than they will be the same. That means
exploring design principles and techniques such as those presented in this volume.
Game-Based Learning Across the Lifespan is useful for both what it does and what
it doesn’t do. It does give us thoughtful and tested techniques and principles for
creating games that will appeal to a wide range of players. And it doesn’t reduce
older players to a stereotype or design for them without talking and testing game
designs with them. In those ways, it is an extremely useful and inspiring volume to
help all of us think about making games for everyone, in well-considered, well-
researched ways.

Mia Consalvo
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Expanding the Game Design Play
and Experience Framework for Game-Based
Lifelong Learning (GD-LLL-PE)

Margarida Romero, Hubert Quellet, and Kimberly Sawchuk

Abstract Digital games open new opportunities for engaging people from differ-
ent ages and backgrounds in ludic activities. Sometimes, digital games are just
played with players as the sole objective. In other cases, the game experience is
combined with some other intentional purposes such as lifelong learning. We desig-
nate the use of digital games for Lifelong Learning (LLL) under the term Digital
Game-Based Lifelong Learning (DGBLLL). In this chapter we introduce the Game
Design for Lifelong Learning Playful Experience (GD-LLL-PE) including four per-
spectives (learning, storytelling, gameplay and user experience) and five phases
(context and learner analysis, game design, pedagogical integration, play and expe-
rience) to study the pedagogical use of digital games across the lifespan.

Keywords Digital games * Game based learning * Lifelong learning * Game
design * Gameplay * Game experience

Introduction

Digital games open new opportunities for engaging people from different ages and
backgrounds in ludic activities. Sometimes, digital games are just played with play-
ers as the sole objective (Brown and De Schutter 2016). In other cases, the game
experience is combined with some other intentional purposes such as lifelong learn-
ing. This book articulates two ideas, exploring their interconnection and their poten-
tial: the idea of lifelong learning (LLL) within the game-based learning (GBL)
studies. For this reason, we designate the use of digital games for this purpose as an
approach that we call Digital Game-Based Lifelong Learning (DGBLLL) (Romero
2015a, b). The goal of this collection of essays is to provide an overview of current
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ideas and experiments in DGBLLL across the lifespan with a focus on older adults
as potential lifelong learners. This includes a consideration of the age-specific game
design requirements and the technological devices that may address the hurdles
faced by children and older adults in the use of digital game technologies. In addi-
tion to a consideration of the current state of the DGBLLL and the methodologies
provided for age-specific game design, development, implementation and assess-
ment, a significant portion of the book focuses on case studies where DGBLLL
experiences were designed and implemented.

To guide the reader through the different chapters of the book, we introduce an
expanded version of Winn’s (2008) Game Design Play and Experience (GDPE)
framework. We name this modification the Game Design for Lifelong Learning
Playful Experience (GD-LLL-PE) and include three new considerations that are not
included in Winn’s original framework. Firstly, the educational context and a
lifelong learners’ needs analysis (Leone 2013) is proposed. The purpose of this
analysis is to identify contextual and learner-specific learning needs to adapt the
game design. Secondly, we include the pedagogical integration of digital games as
an important step between game design and the effective implementation of game
and learning experience (Romero and Barma 2015). Thirdly, we consider the evalu-
ation of the learning experience and its outcomes. These three main changes are
motivated by a specific need for a learning-based perspective in Digital Game-
Based Lifelong Learning (DGBLLL). This approach requires us to analyze the
learning context, the learners’ need, and the pedagogical integration and the evalu-
ation of the game and learning experience with care. The Game Design for Lifelong
Learning Playful Experience (GD-LLL-PE) framework responds to the research
complexity arising from game design, play and learning activity analysis, and the
evaluation of the game and learning experience in DGBLLL. Before introducing
GD-LLL-PE framework, we discuss the lifelong learning challenges at the base of
the GD-LLL-PE framework.

Lifelong Learning as a Twenty-First Century Challenge
for All

From childhood to older adulthood, twenty-first century citizens are invited—and at
times can feel pressured —to engage in lifelong learning in an attempt to adapt to the
rapid changes of in the circulation of information and proliferation of digital tech-
nologies (Romero 2015a, b). Lifelong learning may be perceived as an imposition
of digital information and the processes of mediatization on younger and older
adults, especially for those who have had negative learning experiences in their past
(Hanson et al. 2007; Sawchuk 2013). Game-Based Learning (GBL) aims at engag-
ing the learner in active and playful learning experiences to address the traditional
dichotomy between learning and playing. This book examines the potential of GBL
to enhance learning across the lifespan. Core to this approach is play, which is
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widely accepted within educational studies as a “natural” way for children to learn
(Edwards 2002). However, play in adulthood is often perceived as a mere hobby, a
pastime or a waste of productive time (Okojie 2011). Given these pejorative asso-
ciations, what then, are the potentials and the implications for playing games across
the lifespan? A more profound examination of the perceptions of games and play
across the lifespan is required in order to give an articulate answer to this core ques-
tion. The proliferation of digital games within the current mediascape and the diver-
sity and multitude of games found in game universes, narratives, mechanics, and
devices make digital games potentially appealing to adults of all ages. Digital games
are generally designed around a ludic intention that aims at offering a positive game
and learning experience (Padrds et al. 2011). Game playing can be a compelling
activity that may provide a series of self-administered, level-based challenges that
are self-regulated by players. Through a game interface, players may take a break
from their current realities and exert a level of control in an environment of relative,
risk-free failure (Boyle et al. 2016; Hainey et al. 2014). The authors who have con-
tributed to this volume argue that game design can be repurposed as a means to
implement lifelong learning challenges unique to this moment in our media history.
This book, which comprises a collection of case studies, highlights the opportuni-
ties and challenges for an engagement with digital games across the lifespan. Its
focus is oriented towards the question of whether there are age-related needs, inter-
ests, or desires that can and should be considered for game design, development,
and implementation. To guide the reader through the different chapters of the book,
we introduce the Game Design for Lifelong Learning Playful Experience
(GD-LLL-PE) framework in the next section.

Game Design for Lifelong Learning Playful Experience
(GD-LLL-PE) Framework

Digital game-based lifelong learning (DGBLLL) engages the lifelong learner in
interactions with digital artifacts, such as games, to support play activity. This arti-
fact may be a digital “serious” game, an entertainment game repurposed for educa-
tional usage or even a gamification platform. What is common in the different
digital, game-based learning activities is the joint purpose of providing a playful
learning environment for the learner using digital media technologies, including an
assemblage of software, devices, and networking capabilities. The complexity and
diversity of DGBLLL requires an interdisciplinary analysis from the field of game
studies, computer sciences, and human—computer interaction (HCI) but also from a
diversity of social sciences including psychology, sociology, education, and media
studies (Stenros et al. 2009). The complexity and diversity also requires us to con-
sider the different phases of game designs and play experiences and their different
perspectives in terms of learning, narratives, and gameplay. We consider Winn’s
Game Design Play and Experience framework (2008) as a valuable tool for
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5 STEPS OF «LEARNING-GAME-EXPERIENCE» (LGE} MODEL
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Fig. 1 Game Design for Lifelong Learning Playful Experience (GD-LLL-PE) phases and
perspectives

differentiating three interrelated phases: game design, gameplay, and game experi-
ence. We also take into account Winn’s four different perspectives: learning, story-
telling, gameplay, and user experience. These four perspectives are combined to five
phases of the game design, play, and experience. Combining these four perspective
and five phases have led us to create a matrix for understanding and analyzing dif-
ferent components of digital games.

While Winn’s original explanatory framework offers an initial starting point for
our own reflections, the model has two main shortcomings. It tends to overlook the
learner and does not analyze the context or the integration of the game in a particu-
lar learning situation or context. The GD-LLL-PE takes into consideration two
more elements that are absent from Winn’s discussion: first, an analysis of the
content and learner explores the designing of serious games; second, a consider-
ation of pedagogical integration that is oriented towards understanding how a game
is used in specific pedagogical contexts. We also recommend a change to one of the
terms used in Winns’ fourfold explanatory framework that includes learning, story-
telling, gameplay, and user experience, as mentioned. We recommend changing the
term “storytelling” to the broader concept of “game universe,” which includes sto-
rytelling and other aesthetic components of the game. The table below introduces
the combination of the gameplay phases and perspectives that will be considered in
this book.

Figure 1 shows the expanded release of the Game Design Play and Experience
framework (Winn 2008) named Game Design for Lifelong Learning Playful
Experience (GD-LLL-PE) framework. In Fig. 1, the concepts in italics aim to stress
the structural differences between the original model and the GD-LLL-PE including
two new phases and a broader level consideration of the game universe.

Throughout the book, the GD-LLL-PE framework introduced in Fig. 2 provides
a roadmap to navigate the different chapters of the different authors.
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Fig. 2 Game Design for Lifelong Learning Playful Experience (GD-LLL-PE, Romero 2016)

Introducing the Five Phases of the GD-LLL-PE Framework

In the next sections, we describe each of the five phases of the GD-LLL-PE frame-
work and introduce the chapters that are related to each of the phases or to some of
the components of these phases.

Phase 1. Context and Learner Analysis

When integrating a digital game or creating a new one for educational purposes, we
should take into account the lifelong learner needs. Conducting or engaging in
learner analysis is an essential component of the approach that we are proposing. A
learner analysis is a “systematic effort to identify learner characteristics and indi-
vidual differences that may impact learning such as prior knowledge, personality
variables, aptitude variables, and cognitive styles” (Dabbagh 2003, p. 39). Such an
analysis assists in ensuring that the situation and the game-based learning activity
are adapted to the learner characteristics, needs, and preferences. The learner analy-
sis should be undertaken before deciding the type of game that will be integrated for
educational purposes. This analysis should be taken into account by game designers
(in case of a new game creation), educational professionals, or leisure staff who are
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in charge of deciding the lifelong learning activities to be proposed to the learners.
Before engaging in the creation or integration of games, we could benefit from an
analysis of the lifelong learners needs to better respond to the learning context and
the learners’ needs and preferences.

The decision-making related to the integration of games in education should be
done with the learner in mind. Following Dick and colleagues (2001) and Morrison
etal. (2010), we identify several characteristics of the learner that should be consid-
ered for each of the four perspectives of the GD-LLL-PE framework.

Learning perspective. Lifelong learners’ prior knowledge and experience, the
level of their skills and competences before starting the learning activity.

Game universe perspective. Lifelong learners’ game universe preferences may be
influenced by their prior experience in games, their age, values, aesthetics, or their
technological preferences. Game universe preferences may be related to different play
modalities (individual as opposed to collective modalities; cooperative, competitive)
and to preferences for different forms of interactive engagement, such as a lecture,
discussion, the use of case studies, examples, learning by doing or other pedagogical
strategies. Quickly analyzing and taking into consideration learner preferences may
help the process of decision-making and make the model fit, at a certain level, with the
expectations and preferences of play and learning of lifelong learners.

Gameplay perspective. Here, we consider the lifelong learners’ known techno-
logical competencies and preferences. What is important here is to be attentive to
the ways that digital ageism may operate in a learning context. Most important here
is battle immediate perceptions that equate older adults with lower levels of interest
and competencies in relation to technologies (see Ouellet, Romero, and Sawchuk
chapter). The diversity among the lifelong learners’ preferences and competences
that we have encountered in our own experiences teaching digital game design or
programming workshops is important. As such, we consider both younger users and
older adult users are not homogeneous entities. There is a great deal of diversity
within. From a value-based perspective, allowing for a degree of technological
choice respects the technological preferences of individual users across the lifespan
and helps to mitigate the social or psychological pressures that positions technologi-
cal “adoption” as an external requirement to fit into digital society. Technology
innovation as an external requirement has been described by Thierer (2014) as a
“permissionless innovation.” This external innovation is considered as an imposi-
tion which does not always fit the interest and needs of lifelong learners. Choosing
to live and play without technologies is a choice that should be respected, valued,
and understood. The views and perspectives of digital experts and enthusiasts
should not be taken as an eternal or gospel truth, nor is there a need to become a
digital missionary. We do not advocate turning individuals who prefer analog inter-
actions or non-digital games into digital aficionados, be they young or old age.

User experience perspective. Here, we draw attention to lifelong learner attitudes
and preferences towards the content related to the learning objectives, their intrinsic
and extrinsic motivations, and their age and cultural diversity. Diversity should be
respected both in terms of intra-psychological factors and the social and cultural
dimensions that shape the experience perspective and thus influence the use of games
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Phase 2. Game Design

Game design is the second part of the Game Design for Lifelong Learning Playful
Experience (GD-LLL-PE) framework. Several characteristics should be considered
to show what is taken into account when this stage is reached. As Winn (2008) out-
lines, many intricacies must be taken into account when designing a DGBLLL
game. Different game design factors for each of the four perspectives of the
GD-LLL-PE framework that we have identified include:

Learning perspective. Scaffolding of learning objectives according to the learn-
ing analysis.

Game universe perspective. Game universe (including game narrative elements
like the story, characters, and settings), environment (Inal and Cagiltay 2007), game
space, and game temporalities (Romero and Usart 2013).

Gameplay perspective. Learning mechanics are “building blocks of learner inter-
activity, which may be a single action or a set of interrelated actions that form the
essential learning activity that is repeated throughout a game” (Salen and Zimmerman
2004, p. 316). Game mechanics should be considered both with a ludic intention
and in coherence with the learning objectives and learning mechanics in order to be
synergetic.

User experience perspective. Human—technology interaction potential of the dif-
ferent technologies should be chosen based on the analysis of the context and the
lifelong learners’ preferences.

Phase 3. Pedagogical Integration

Pedagogical integration is the junction point where the game is mediated by the
teacher through a pedagogical activity and where learners are given access to the
game. We identify different pedagogical integration factors that should be consid-
ered for each of the four perspectives of the GD-LLL-PE framework.

Learning perspective. Modification and extension of the learning objectives or
mechanics through the pedagogical integration in a particular learning situation.

Game universe perspective. Customization through the use of a theme during the
learning activity (Desjardins 2015). Some elements of the game universe including
play environment and narrative (story, characters, settings, ...) could be defined at
the learning situation level as a way to extend, restrict, or modify the existing game
environment and narrative.

Gameplay perspective. Game mechanics at the learning situation level. User
experience perspective. User experience “modding” at the learning situation level.
The term “modding” is often used within the computer game community to refer the
act of creating new or altered content. In educational settings, El-Nasr and Smith
(2006) considers game modding as a learning activity.
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Phase 4. Play

The play phase is the moment where the learner is interacting with the game.
Through the play phase, they are confronted to the intricacies of the mechanics and
design of the (serious) game. It is the first part of the learning situation and evalua-
tion of the game. Returning to our fourfold schema, we identify the factors influenc-
ing play that can be considered as a part of the GD-LLL-PE framework as it unfolds
in this phase.

Learning perspective. The learning dynamics is the actual interactions developed
by the learner within the learning mechanics constraints that have been introduced
in the game design phase.

Game universe perspective. Gameplay including play narrative (story, charac-
ters, settings ...), play environment, play space (Nitsche 2008), and play time.

Gameplay perspective. Game dynamics is the actual play activity within the con-
straints and possibilities defined by the game dynamics. For example, a learner can
decide to avoid the point collection despite the game mechanics of point collection
implemented in the phase 2 (game design).

User experience perspective. Actual human—technology interactivity between
the lifelong learner (player) and the game.

Phase 5. Experience

The last phase describes the player’s immediate experience of the serious game that
has been developed or played. It constitutes the last part of the learning situation and
evaluation of the game. Returning to our schema, the four perspectives of the
GD-LLL-PE framework, here are the different game experience and learning expe-
rience and outcome factors to be considered.

Learning perspective. In the experience phase, we evaluate the actual experience
of the lifelong learner (player) within the play activity-event. The learning experi-
ence should also consider the effective learning. In this sense, the game experience
and outcomes could be analyzed through the learning analytics included in the
game or through learning assessments included at the learning situation level (out-
side the game).

Game universe perspective. Game universe experience refers to the subjective
experience of the lifelong learner player within the game and what are the effects of
the game universe perspective.

Gameplay perspective. We should analyze at which point the game experience of
the lifelong learner player has been pleasant and ludic. Player enjoyment in games
could be evaluated through different instruments, such the GameFlow by Sweetser
and Wyeth (2005).

User experience perspective. In this perspective, we should analyze the user
experience perception in terms of flow (Chen 2007; Csikszentmihalyi 1990), immer-
sion (Jennett et al. 2008), and engagement (Brockmyer et al. 2009; Romero 2012).
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The GD-LLL-PE Framework: A Roadmap for the Book
Reader

The expanded game play model that we have articulated above is used as a heuristic
device to organize the book chapters and to stimulate a discussion thread. As the
field of game studies is rife with approaches and opportunities, each author who is
presented within this collection will illuminate different aspects of game-based
learning across the life course in a unique way.

The chapters published within this book are centered on a multitude of themes
including game design for lifelong learners, creating games in intergenerational
context, and the evaluation of games as cultural artifacts that convey age and gender
stereotypes. Serious games are an emerging, vastly complex topic of research and
the authors approach the topic using different epistemologies, sensibilities, and sites
for the investigation of different research topics. Taken together, the collection
should not be considered as a monolith but as a multifaceted ensemble of intercon-
nected works-in-process. The editing team has organized the contributions submit-
ted by the authors around the five steps explicated in the GD-LLL-PE. de Schutter,
Restorick Roberts, and Franks take into account game content in combination with
a learner analysis and thus contribute to the four perspectives of the GD-LLL-PE
that we have outlined, including: learning, game universe, gameplay, and the user
experience (Chap. 2). Sauvé (Chap. 3) provides critical information about adaptive
game design for seniors and older adults through gameplay and learning. Hausknecht,
Neustaedter, and Kaufman (Chap. 4) reflect upon game design and creating serious
games for intergenerational collaborative learning. Barma, Romero, and Deslandes
(Chap. 5) interrogate maker spaces and their potential for intergenerational learning
through game design and play. Ouellet, Romero, and Sawchuk (Chap. 6) highlight
the opportunities and hurdles involved in the creation of intergenerational work-
shops to create playful situations and experiences. Barma and Daniel (Chap. 7)
examine the pedagogical integration and possibilities offered by an innovative
learning and teaching tool through the four perspectives. Ferreira, Sayago, and Blat
(Chap. 8) inform us about the need for playful and effective learning activities that
take into account experiences that are oriented towards older adults. Schuch theo-
rizes and describes the user’s experience and the engagement and the flow of the
game (Schuch, Chap. 9).

The categories, topics, and themes introduced are by no means mutually exclu-
sive. As you will discover by reading this collection, the chapters are intertwined
with one another. This plurality of methods, research topics, and sites for intensive
investigative inquiries constitutes the multifaceted character of the (serious) game
studies community in its present form. It also allows us to consider GBLLL as a
powerful terrain of collaborative and collective experimentation to enhance, pro-
long, and invest in the learning process across the lifespan. With serious games as
its interface and learning at its core, the book presents a portrait of research that
integrates different age groups across the different phases of game design, play, and
experience process to make it more diverse and inclusive.
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The expansion of Winn’s framework (2008) also nuances the categorization of
the different realities of games (and game design), highlighting the dynamics and
complex interactions present when we examine game development and game play
within the serious game field. As a representation, it visualizes some of the phases
of the learning process as well as the scope and range of activities being undertaken
by those who are invested in the subject of serious games and lifelong learning and
play: from the idea, through the design process and its experience by the player, its
potential as both a tool for teaching an analysis is far-reaching. As such, the
GD-LLL-PE acts as a roadmap to navigate the work of the authors who have partici-
pated in the making of this book and as a tool to categorize or situate the different
types of research in the DGBLLL field. In this way, we hope that the collection and
the schema we have described will contribute to ongoing advancements in the
development of common research tools in the interdisciplinary field of Digital
Game-Based Lifelong Learning.
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Miami Six-O: Lessons Learned
From an Intergenerational Game Design
Workshop

Bob De Schutter, Amy Restorick Roberts, and Kelley Franks

Abstract This chapter reports on the Miami Six-O project, a creative intergenera-
tional workshop aimed at developing a meaningful play experience for and with
older adults. During the project, 5 older adults and 4 undergraduate game design
students participated in a 4-step creative process, which resulted in 6 playable paper
prototypes. Their collaboration was observed by a team of 2 professors and 3 gradu-
ate assistants. The resulting notes and audio recordings were analyzed through
open, selective and theoretical coding. The project found that it is possible to suc-
cessfully co-create game designs that are meaningful for both the older adults and
the students, though how these teams worked together influenced the outcomes.
Furthermore, we discovered that shared popular culture references and design
themes such as competition, creativity, diversion, and social connectedness were
helpful in moving the creative process forward and overcoming generational
differences.

Keywords Game design * Intergenerational ¢ Older adults * College students ®
Creative methods

Digital games have become a popular pastime for many older adults (Entertainment
Software Association [ESA] 2015), and this popularity will arguably increase when
the first generation that played digital games during their formative years heads
towards their retirement. Furthermore, digital game technology has been demon-
strated to hold a wide range of benefits for older adults. For example, they have been
used for cognitive training (Anguera et al. 2013), to facilitate intergenerational
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interaction (Khoo et al. 2008), and to support social engagement among Alzheimer’s
patients (Alm et al. 2009).

While the academic study of digital games in later life has been around since the
1980s (Weisman 1983), it has recently taken a significant growth spurt. For exam-
ple, through a quick online search for articles on games, using Medline/PubMed,
Web of Science, Google Scholar, and article reference lists in November 2014,
De Schutter found that 3.6 times more papers were published after 2009 than during
all the years before (De Schutter, in press). While many advances have been made
over the past 35 years with regard to the study of the accessibility constraints and
health outcomes of digital games for older adults, a number of key questions still
remain.

One question is perhaps the extent to which the efforts into studying and design-
ing games for older audiences have been successful. For example, Mosberg Iversen
(2014) suggests that the underlying discourse in the field of games and aging is one
that regularly identifies older adults as a problem to society. With the increasing
longevity of older adults globally, this view of older adults as an inconvenience to
society is troubling. Nevertheless, this perspective of remediating the problems
associated with aging through the potential benefits of digital games does embody
an inherently positive cause (i.e., to improve the cognitive, physical, or social health,
as well as general well-being of older adults). Yet, it also carries the potential to
drive the field into less than optimal waters. More specifically, it is reminiscent of a
debate that has been held before, as the field of serious gaming and digital
game-based learning (DGBL) has a history of tension regarding the balance between
the inherent non-purposeful nature of digital games and the pressure to demonstrate
extrinsic outcomes.

One commonly cited example of work that considers this research question is the
research of Malone and Lepper (1987) that differentiates between endogenous and
exogenous fantasies. The former term is used to denote games whose stories and
themes are closely intertwined with their educational outcomes, while the latter
term refers to games whose thematic aspects are disconnected to the learning goals
of the game. Habgood (2007) and Habgood et al. (2005) provided an extension to
and reframing of the work of Malone and Lepper, by balancing intrinsic and extrin-
sic elements across all aspects of the game, from its fantasy to its game mechanics,
flow, and representations.

As the digital game-based learning and serious gaming community seem to pre-
fer an equally weighted distribution of both the learning outcomes and entertain-
ment goals, it could be argued that the same approach could be transferable to the
games and aging community. For example, in their analysis of the motivational pull
of digital games through a cost-benefit model, McLaughlin et al. (2012) conclude
that it does not suffice to only reduce the cognitive and financial barriers that older
adults have to overcome to play games. In addition to addressing these barriers,
game designers should also increase the perceived benefits that older adults experi-
ence as a result of their gameplay experiences. Even a game that has perfect acces-
sibility, usability, and playability will not appeal to older adults unless it offers a
fun, valued, or meaningful experience.
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In light of these recommendations, De Schutter and Vanden Abeele (2015)
recently expanded on the work of McLaughlin et al. (2012) and provided a mani-
festo for game design aimed at older players. Because later life is a time of personal
growth as well as decline, games for older adults should incorporate good gameplay
qualities as well as appropriate usability. However, the authors also support the idea
that designers and researchers should provide recommendations to effectively cre-
ate a clear division between the two purposes of game play in later life (the inherent
meaningfulness of play versus play for the purpose of a predetermined outcome),
with the potential benefits of digital games for older adults. Furthermore, the mani-
festo argues that game design for older adults should always prioritize the inherent
playfulness of a game first, so that it will not lose its inherent qualities and motiva-
tional pull.

“While serious games ... might be useful for certain afflictions that are associated with
older age, we argue that an exclusive emphasis on the external purpose ... is detrimental to
the very nature of play.” —De Schutter and Vanden Abeele (2015, p. 115).

In the spirit of bringing renewed attention to the interests and motivational pull
of digital games to older adults, this chapter will share on the process and findings
of “Miami Six-O,” a game design research project that was unencumbered by the
restrictions of external funding or intended health outcomes for older adult gamers.
Instead, it challenged a group of older adults to design a “meaningful play” experi-
ence for people between 50 and 70 years of age.

Design of the Workshop and Research Project

Meaningful play is a term that was coined by Salen and Zimmerman (2003) to
describe the manifestation of successful game design, based on the relationship
between the player and the game, and their actions and outcomes. While meaningful
play is an appropriate concept to incorporate the inherent value of play into a design
exercise, it also provided Miami Six-O with an additional goal as achieving mean-
ingful play requires that a game reaches a perfect balance with the characteristics
and intentions of its player:

“Players bring in a great deal of the outside world, their expectations, their likes and dis-
likes, social relationships and so on... In this sense, it is impossible to ignore the fact that
games are open, a reflection of who play them” (Salen and Zimmerman 2003, p. 171).

For the Miami Six-O project, this meant that the project would start with the
recruitment of a group of older adults who were interested in designing their own
digital games and who would serve as the reflection of “the older player.” While it
would be difficult to find local game developers for the project—industry reports
indicate that only 1% of game developers is over the age of 50 (Edwards et al.
2014)—we decided to recruit for older adults who had an interest in digital games.
The resulting group was then augmented with a team of undergraduate game design
students (who had a demonstrable experience in creating digital games).
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Correspondingly, the project set out to explore digital games as a creative medium
for intergenerational collaboration and to address the following four research
questions:

* What differences and commonalities exist between the older adult and college
participants with regards to digital games?

* How do the college students and older adults collaborate and learn from each
other during the creative process of the workshop?

*  What kind of meaningful themes and game designs emerge from the workshop,
and how do they appeal to both age groups?

* What kind of games would an intergenerational design team with no constraints
design?

The project was arranged as a creative workshop in collaboration with the
Institute for Learning in Retirement (ILR) at Miami University. The ILR’s mission
is to promote “opportunities for individuals 50 and older to enrich their lives as they
explore areas within science, the arts, society, technology, literature, languages,
business, economics, and other subjects of interest.” This digital game workshop
was advertised to members of the ILR through their newsletter that described a
diverse array of brief 5-week, continuing education courses. The goal of the work-
shop, as communicated to the older adult participants, was to work together with
college students to create a meaningful digital game design for older adults. The
promotional text read:

Digital Game Design—Explore the world of digital games! In this hands-on course, you
will learn about digital technology and collaborate with game design students from Miami
to conceptualize and design a new game.

The five older adults who participated in this project were Caucasian men who
lived in a small college town in a Midwestern state in the United States. Beyond
these basic descriptors, the older adults were retired, highly educated, valued life-
long learning, and had previously enjoyed successful professional careers. Four
college-age digital game design students were invited to participate in this work-
shop to learn about the interests of older adults. The college students anticipated that
older adults will become a large consumer market for digital games in the near
future, and they agreed in advance to prioritize the wishes and creative ideas of the
older adults during the game design process.

While similar player-centered design projects for older adults (e.g., Romero
et al. 2010; Vanden Abeele and De Schutter 2010) typically have certain educational
or health-oriented deliverables and intended outcomes, Miami Six-O had none of
the constraints. As a result, our participants were able to come up with any design
they liked, without any practical or creative limitations. While the participants were
asked to create an experience that would be meaningful to 50+-year-old players,
they were free to define for themselves what this would actually mean.

The workshop used a 4-step creative process that was spread across five sessions
of 90 min (see Fig. 1). The process was a custom design for the workshop. However,
it followed a setup that was similar to preexisting models. For example, its four
stages are similar to the analysis, generation, evaluation, and implementation phases
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Fig. 1 The creative process of the workshop

that are described in Howard, Culley, and Dekoninck’s (2008, p. 165) literature
review of creative design processes. Throughout the five sessions, the intergenera-
tional teams were guided through a structured process to generate ideas (weeks 1
and 2), develop concepts (week 3 and 4), translate these into game designs (weeks
3 and 4), and finally, create a playable prototype (week 5).

Phase 1: Ideas

The first phase was designed to analyze the problem statement and to come up with
some initial game ideas. It was spread across the first two sessions. During the first
session, the instructor introduced the research team and explained the setup and
overall vision of the workshop to the participants. The participants had a discussion
about the state of the art of digital games, and what digital games for older adults
they already knew about. They were given the opportunity to discuss the role that
games played in their lives, and what their goals for the workshops were. The par-
ticipants were also given the opportunity to play a few indie games, and they were
introduced to web sites that curate contemporary digital games (such as Gamejolt.
com and Kill Screen).

At the start of the second session, the participants were reintroduced to the chal-
lenge of the workshop, i.e., “fo become the author of a game.” The term “author”
was used to introduce the idea that games are a creative medium that can be used for
meaningful self-expression. Next, the participants were given a brief primer on how
creativity works (i.e., there are no “bad” ideas, adopt a playful attitude, fail fast and
fail often, take breaks when you need them). The primer also provided them with a
social contract as it emphasized that the session should be a positive and pleasant
experience for everyone involved. Next, the participants performed a free associa-
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tion exercise aimed at priming their minds for a creative assignment. After going
through a number of free associations, the participants were asked to come up with
a number of meaningful topics, and to write them on blank playing cards. This
assignment was done individually, and after each participant had created some “idea
cards,” the entire group was shown a slide that contained a list of inspirational
words, such as passions, people, places, events, stories, careers, accomplishments,
change, love, perspectives, views, and family. They were also reminded that games
are often characterized by procedures, resources, rules, conflicts, skills, and objec-
tives, and that it would be easier to make games that would relate to these concepts.
Once every participant was satisfied with the amount of idea cards that they had
made, they were collected and shuffled.

Phase 2: Concepts

The next phase aimed to use ideas to come up with a number of game concepts. In
this context, a concept is defined as a brief description for a game. For example, a
concept could be as short as the following: “A trivia game in which grandparents
and grandchildren learn about each other’s culture by asking each other
questions.”

During the third session, intergenerational groups consisting of at least one col-
lege student and one older adult received an array of random idea cards per group.
Each intergenerational team was asked to order the cards in clusters that made sense
and to make personal notes about the ideas that they liked. The participants then
summarized each cluster onto a blank playing card and were asked to reflect on
whether or not there was a game in the ideas in front of them. Next, they moved
around the table to the clusters that were organized by a different group. The partici-
pants were allowed to make a copy of a “summary card” and take it with them to the
next table if they wanted to do so. Next, they were invited to rearrange the concepts
(that originally came from a different team) and/or to combine them with their sum-
mary cards to further expand upon their own digital game design concepts.

Phase 3: Designs

In this phase, the goal was to provide more depth to the concepts by coming up with
a more detailed overview for a game. For the trivia game example above, this could
mean that a participant would start to think about high-level details such as the pre-
sentation of the trivia game, its structure and fantasy, the kind of questions or chal-
lenges it would present to the player, etc.

During the third and fourth session, the teams were tasked with creating an illus-
trative poster that outlined their favorite game concepts using large flipchart post-it
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sheets. Every team had the flexibility to either determine which ideas or concepts
would be carried forward from earlier sessions, or to run with a new idea. Once the
posters were done, the teams finalized and presented their game designs to the

group.

Phase 4: Prototype

The final phase asks the participants to create a paper prototype for their game
design. In other words, they have to try to create a playful experience that delivers
the gameplay that their digital game aims to facilitate, without actually program-
ming it.

During the fourth and final session, the participants moved to this part of the
exercise and created a paper prototype of their concept. Before working on the pro-
totypes, they were provided a brief primer on how to create a paper prototype for a
digital game, and shown paper prototypes of well-known commercial digital games
including as Tony Hawk’s Pro Skater 2 (2000), Asteroids (1979), and Spore (2008).
Finally, the prototypes were shown and discussed, after which a focus group session
was held.

The project was analyzed by a research team consisting of 2 professors and 3
graduate assistants. Data was collected by means of participatory observation
(Delamont 2004) and was subsequently analyzed using open, selective, and finally
theoretical coding (Charmaz 2006). The workshop was led by a moderator (i.e., one
of the professors) who had previous experience with organizing similar workshops.
While the moderator introduced the assignments, answered questions and provided
game design guidelines, he did not engage into any discussions between the mem-
bers of each intergenerational design team.

Findings

In this section, we will share our observations and interpretations regarding the
5-week workshop focused on designing digital games. First, we will discuss some
of the differences and commonalities in gaming experience and expectations for the
workshop between these two age groups. Next, we will consider the interpersonal
aspects of our design workshop and describe the diversity between intergenera-
tional game design teams as they sought to work together through the process to
eventually create a prototype. While strong collaborations were observed, some
groups struggled to manage creative decision-making authority and function as a
team. Lastly, we will present the promising design concepts that emerged from the
workshop.
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Commonalities and Differences Between Older Adults
and College Students

During the first session, we recognized that the older adults and the college students
shared a strong interest in playing games in a variety of forms and expressed joy in
the creative process. The idea of engaging in the process of creating new games or
modifying the rules of existing games added more excitement and entertainment
value to the project. All of the college students expressed that they enjoyed design-
ing and developing digital games. At the beginning of the first session, they were
briefly given the opportunity to share the kind of games that they had made in the
past and what kind of games they liked to make. More specifically, one student
specialized in interactive novels (using the Ren’Py engine), one specialized in criti-
cal games (using the Game Maker Studio engine) and the final two students were
most experienced with making 3D exploration games (using Unity3D).

It is also important to note that two of the older adults had already designed their
own digital games, as well, for themselves and their young grandchildren. In the
large group, particularly among those who did not have the experience of designing
digital games, many of the older adults reminisced about games from their child-
hood and the fun they had as a kid playing a game with a friend or sibling. One of
the older adults shared:

I’ve never been a big gamer, but for some reason it, it reminded me of an incident as a kid.
I was probably 8 or 10 and my brother’s 3 years older than me.... We used to play Clue, but
got bored with the game so we made a second story to it. And we’d build out our own room,
actually a lowered floor, because we had a dungeon and new murder weapons from robots,
and stuff like that. So, it was kind of fun to create a game. I really loved that.

Despite the shared interest that brought older adults and college students together
to participate in this workshop, we also found differences in the level of experience
with digital games and beliefs about computers and gaming. The different genera-
tions had varied interests, and different options about the purpose of digital games
(for entertainment, learning something new about yourself, social interactions, or
improving health). Older adults explained that digital games were fun, but viewed
them (at least partially) as a waste of time. Their enjoyment of digital games
stemmed from gaming as a form of competition that may keep your brain young.
However, they occasionally seemed to struggle with the complexity of the software
or equipment. In contrast, the college students saw games as a creative medium for
self-expression and strived for complex story lines and character development. Over
the course of the workshop, more of the older adults embraced the story-driven,
experiential concepts. In fact, some of the final designs were intricately tied to their
former professional careers.

Finally, the older adults and college students came to the workshop with different
expectations. College students were accustomed to creating digital games in a short
period of time. From their previous experience and familiarity with coding, they
were confident that the workshop should be able to produce a digital game within
the 5-week timeframe. On the other hand, the older adults were concerned that the
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workshop was making too many demands on college students that may interfere
with their classes and other commitments. Still, at least one of the college students
insisted that he would create a digital game within the timeframe. The college stu-
dents approached this co-design process with curiosity, openness, and a desire to
share digital games with others. At the same time, some of the older adults were
concerned about protecting their “intellectual property” if a multi-million dollar
digital game was produced within the workshop. Nonetheless, the older adults were
very eager to participate and brought a lot of questions about games to the work-
shop. In particular, they asked for more information about game addiction, pro-
gramming languages, costs of buying and creating games, and what it actually
means for something to be a game.

Building Collaborative Intergenerational Teams

Among our intergenerational teams comprise at least one older adult and at least one
college student, group dynamics differed. In each team, we analyzed communication
patterns to gain more information about the process of intergenerational game design.
The core category of analysis was how the balance of power was negotiated in every
group to eventually arrive at the final game prototype. We analyzed the interactions
qualitatively and noted when an older adult or student either dominated the group’s
creative process, followed the group, disconnected from the group, or remained
actively engaged in collaboration. We considered collaboration as the ideal scenario,
when both the older adult and the student created a high functioning team, mutually
supporting one another to achieve the group’s outcome of a digital game.

In approximately half of our groups, the conversations were dominated by either
the older adult or the college student. The other half of our groups displayed a col-
laborative approach in which there was no dominant participant. One of the teams
struggled to collaborate (due to creative differences and an uneven understanding of
the medium), and eventually they agreed to pursue each individual’s design inde-
pendently. Over the course of the workshop, there were times when both genera-
tions were involved in dominating the creative process, as well as following the
others in the group. While some of older adults would disconnect if the student’s
input became too large, none of our college students ever disconnected from the
game design process. It is possible that college students were less likely to discon-
nect because they were motivated to participate in the workshop to learn more about
the perspective and interests of older adults. Surprisingly, the college students at
times showed more respect to an older adult they disagreed with creatively than the
older adult showed to the college student.

During the course of the workshop, a creative strategy that seemed to work for both
parties was to “explore the familiar.” By discussing references from well-known popu-
lar culture, both generations seemed to be able to understand each other better. For
example, the participants used Rube Goldberg machines (art installation), Avalon
games (board games), Angry Birds (video game), War Games (movie), Avatar (movie),
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I Am Legend (book), Groundhog Day (movie), MacGuyver (television show), and
Life (board game) to describe and illustrate their ideas to each other. The students also
used YouTube gameplay clips from Limbo, Don’t Shit Your Pants, McPixel, and
Passage to help illustrate their ideas when the older adults were unfamiliar with them.

Meaningful Digital Game Themes

A number of meaningful themes emerged from the workshop. In the transcripts of
the first and second session, we found seven common themes: competition, personal
growth, diversion, nostalgia, creativity, and social connectedness. Among these
themes, nostalgia and creativity were the most consistent. The digital game proto-
types that were created encompassed problem-solving, social interaction, and learn-
ing as core mechanics. In many cases, the meaningfulness of these games for older
adults was closely tied to their family relationships and professional skills and
accomplishments. After reviewing the final prototypes, it is clear that the initial
view of digital games for competitive purposes only changed significantly over the
workshop to tie digital games to more personal experiences and storylines.

In general, the themes that resulted from the workshop appealed to both audi-
ences. Competition, creativity, diversion, and social connectedness have been
common aesthetic outcomes for digital games, regardless of the age of the player. The
nostalgic stories of the older adults seemed to provide a rich source of inspiration to
the college students. Personal growth was typically framed within the context of
money management and career planning, a theme that the older adults were experi-
enced about and the college students were interested in.

The Games

At the end of the workshop, the ideas and concepts were turned into playable but
non-digital paper prototypes. Three categories could be identified among the proto-
types, (i.e., problem-solving games, relationship games, and learning games).

Two of the groups placed the player in the position of decision-making in com-
plex situations. The first game, “Escape the Room,” challenged the player to find
different paths to escape a room filled with booby traps and dangerous contraptions.
Winning the game requires multiple attempts to use different strategies to evacuate
and survive (Fig. 2). In the second game, “Facing Fears,” players enter a world of
fantasy where they are placed in high stress situations. Eventually, the player has to
learn how to trust him or herself in order to adapt and survive.

Two games drew their ideas from social relationships within families or romantic
relationships. As the only prototype developed specifically with an older adult role,
“Dreamtime” is a two-player game that involves a grandparent and a young grand-
child being transported into a fantasy world to play games together while they are
asleep (Fig. 3). In this intergenerational game, the grandparent and the grandchild
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Fig. 2 Prototype for “Escape the Room”

Fig. 3 Working on the Dreamtime prototype

each have their own strengths and abilities but work collaboratively to complete
tasks and advance through the game’s challenges. Elements of dating were also
included in a different group’s prototype, “The Dating Assassin,” where the critical
issue is trust in a dating relationship. In this game, the player’s goal is to attempt to
date the unsuspecting victim and get close enough to him or her to complete the
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assassination. “The Dating Assassin” was one of the two games in which the collabo-
ration between the college student and older adult stopped at some point and each
worked on their own game in a more independent manner. In the case of this game,
it was the college student’s idea and the older adult disconnected.

The last two game prototypes were intended to teach players about the rewards
of strategic choices and apply historical knowledge to solve problems. In “The
Game of Life,” players can make different life decisions (e.g., go to college, select
a major, get married) and the players learn about the consequences of those deci-
sions to try out different options. This game, in particular, has a strong connection
with the older adult’s former profession. While the game is not overtly intergen-
erational, it does communicate the process of imparting wisdom to younger gen-
erations. The group saw the game as a teaching tool to help younger people better
shape their destiny by making better choices early in life that lead to a desirable
outcome. In the last game, “Battlefield Simulator,” the group re-creates historical
battles in wars to teach players what happened and rewards players as they figure
out new and creative approaches to winning battles. “Battlefield Simulator” was
the second game in which the collaboration between the college student and older
adults was not ideal. In this case, the older adult dominated the creative process.
The game idea, derived from the older adult’s interest in military games, clashed
with the college students’ interest. Although the college student was hoping for a
more complex, innovative approach, he did not fully disengage from the process
(Fig. 4).

Fig. 4 Prototype for the Game of Life
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Discussion

In our intergenerational game design workshop, participants embarked on a creative
journey of game design that would ultimately lead to a meaningful play (Salen and
Zimmerman 2003) experience for older adults. However, the largest constraint for
the project was fitting everything within the limited timeframe of five sessions of
90 min each. While we managed to finish everything that we prepared for, it should
be noted that the prototypes were in a very early state.

Going forward, we recommend this game design workshop for a diverse array of
participants to gain a better understanding of the range of meaningfulness in game
design concepts to the individual gamer. The findings reported here are limited by
our voluntary sample of older adults who were exclusively well-educated men and
younger male college students. We speculate that when women participate in this
workshop (either older adults or college students), additional game design ideas will
emerge. While the ILR and the games program at Miami University have an equal
mix of genders, female participants were not motivated to sign up for it, and this has
more than likely added bias to the team dynamics. Future work should attempt to
evaluate to what extent a workshop such as this leads to different outcomes when
the design teams demonstrate greater diversity.

Considering the concepts, it should be noted that only “Dreamtime” was a truly
intergenerational game, in the sense that it included a strong intergenerational collabo-
ration. Furthermore, this concept included meaningful roles for players belonging to
an older and a younger generation. This is consistent with the findings of McLaughlin
and colleagues (2012), which found that video games provide a mechanism for social
interaction between older and young players, by allowing players of varying abilities
to play together through different levels of play and by testing each player according
to their skill level. While “Escape the Room,” “Facing Fears,” and “The Game of
Life” were not intergenerational in the same sense that Dreamtime was, they could be
defined as semi-intergenerational in the sense that their themes and mechanics
appealed to both the older adults and college student. Finally, the “Dating Assassin”
and “Battlefield Simulator” games were created primarily by one team member while
the other sat by and observed or even chatted with other groups while their own part-
ner continued working alone. In this regard, some of the game designs did not emerge
through the intended highly collaborative group effort, and certain games appealed
more to certain age groups, with the dating game specifically being more relevant to
college students.

This project lead to a number of games that were meaningful to their authors.
Correspondingly, the results of the workshop fit well within the current emergence
of “personal” games. As the costs to develop games have decreased, highly personal
games such as the ones on display at the Different Games Conference, Gamejolt.
com, or IndieCade have become more and more prevalent. Thus, we believe that the
games designed in this workshop have more in common with independently pub-
lished games than with mainstream games.
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Finally, it is interesting to note that we found the games from this workshop to be
very different from the typical outcomes of design research projects that aim to
market games for older adults for the goal of improving physique or cognitive
health. Even though the older adults initially indicated that they are interested in
games that would provide certain benefits, the resulting concepts have no ties to
brain training or fitness games. In fact, the only game that would come close to hav-
ing demonstrable benefits (i.e., “The Game of Life”’) deals with smart life choices,
wisdom, and crystallized skills, as opposed to training fluid skills or improving
physical health.

Correspondingly, we would argue that results fit some of the theoretical points
that were made at the beginning of this chapter. All four concepts that were devel-
oped in intergenerational unison could potentially lead to positive intellectual and
health outcomes. For example, “Dreamtime” could foster social interaction, “Escape
the Room” and “The Game of Life” could train crystallized intelligence and problem-
solving skills, and “Facing Fears” could become a form of anxiety training or stress
management. Nonetheless, they all demonstrate a sense of integrated game design
(Habgood 2007), and their content has no direct connections to age-related stereo-
types. In this regard, the project outcomes seem to fit within the design manifesto by
De Schutter and Vanden Abeele (2015) that argues that digital games for older adults
should emphasize personal growth over usefulness or age-related decline.

While this chapter does not attempt to provide empirical evidence for such
claims, as both the challenge to create a meaningful game and the input of the col-
lege students certainly had some influence on the outcomes of the project, it does
demonstrate that older adults can have great fun in designing meaningful games
when provided with a creative setting to do so.
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Online Educational Games: Guidelines
for Intergenerational Use

Louise Sauvé

Abstract Creating effective online educational games for seniors in an intergen-
erational context requires that these games be adapted to the players and educa-
tional goals being pursued. To improve the quality of life for seniors through the use
of digital game, we must develop these games so they are able to be adapted to
players’ cognitive and physical demands. Using a user-centered design process that
relies on an ergonomic approach, we took into account the ergonomic criteria of
utility and usability to build an online educational game. In an intergenerational
context, these criteria must be able to satisfy two types of users: seniors (those aged
55 and over) and secondary (young people 12 to 18 years old). In this chapter, we
describe the ergonomic requirements that were used to adapt an existing game,
Bingo, for these two types of players and we illustrate these through the online
educational game Live Well, Live Healthy!.

Keywords ergonomic criteria ® educational games © online ¢ intergenerational ®
seniors ¢ young people

Introduction

What do we know about ergonomic requirements for creating an effective online
educational game for seniors to play with younger generations? Researchers have
pointed out that the effectiveness of educational games depends on players’ needs
and individual characteristics and that we need to develop systems that can adapt to
their demands (De Schutter 2011; Diaz-Orueta et al. 2012; Marston 2013). Although
digital games can provide physical, cognitive, and social benefits to enhance seniors’
health and quality of life (Whitlock et al. 2011), an ineffective design can discour-
age seniors from playing. But can adapting educational games to seniors’ ergo-
nomic requirements in turn create barriers for young people who play with their
elders in an intergenerational context?
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We consider that an online educational game is effective when it meets two qual-
ity criteria: it must be useful, or adapted to the learning objectives and the prior
knowledge of users, and usable, i.e., easy to learn and to play (Adams and Rollings
2003; Nielsen 2000). Mainstream games are often difficult for seniors to use because
they do not accommodate older adults’ cognitive and physical needs (Connolly
2013; Hwang et al. 2011). To construct an effective educational game interface for
seniors, game developers must take into account ergonomic requirements that
ensure that the game is adapted to the cognitive and physical characteristics of
seniors. Similarly, for the game to be appealing to younger players, it must contain
features that challenge and engage them. This chapter describes an approach to
designing an online educational game, based on a board game model that takes into
account design guidelines for both seniors and younger players.

Although some recent literature addresses ergonomics and ergonomic standards
for video games (Game Accessibility Guidelines 2012-2015; Nogier 2008), it has
little application for online board games for seniors and even less for board games
with explicit learning objectives. We address this gap here by first describing the
methodology we relied on to identify usefulness and usability criteria for an online
board game (hereafter referred to as the “game”). We then discuss the ergonomic
requirements used in adapting the game of Bingo for seniors in an intergenerational
context. Finally, we illustrate how we applied these requirements to the design of
the Bingo-based game Live Well, Live Healthy!.

Ergonomics for Online Educational Games

Ergonomics is a body of science related to humans and their interactions with sys-
tems. It is necessary for designing tools, machines, and devices for use with maxi-
mum comfort, security, and effectiveness (Wisner 1972). For gaming environments,
the ergonomist develops and implements solutions to inform and guide the player
while minimizing cognitive load (effectiveness) and ensuring that the game is easy
to play (comfort), safe (security), and enjoyable. This applies to all external and
internal components of the game. For us, “external” refers to interface elements
such as menus, mechanisms for interacting with the game (menus, choosing a game,
choosing an avatar, viewing scores, viewing game scores, and learning outcomes,
responding to an evaluation questionnaire, etc.) and “internal” refers to all the com-
ponents needed to play the game, including the board, pieces, the dice/abacus/rou-
lette, instructions, tutorial, rules, visual and textual player identification, and the
score.

Our game development approach is rooted in a user-centered design methodol-
ogy. This design approach is derived from computer ergonomics, in which the
needs, expectations, and characteristics of users are taken into account at every
stage of the development process (Nielsen 2000). This differs from other approaches
in seeking to adapt the product (in this case, an online educational game) to the
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needs and preferences of the end user and, if appropriate, to those of a secondary
user, rather than imposing characteristics imagined by the product’s designers.

Ergonomically, this approach is based on utility and usability criteria. Utility
expresses the ability of the game to meet learning objectives defined for a specific user
in a specific context for use. Usability incorporates the ability of the game’s external
and internal environments to be intuitive to use and to adapt to the characteristics of
the target players. Usability is high if (1) a game’s navigation and display makes it
easy to understand and to play, so that player—game interactions are simple and fluid;
and (2) the game is stimulating in its design, maintaining a sufficient level of difficulty
(challenge and competition) to provide a fun and enjoyable gaming experience (Schell
2010).

Our use of this methodology is iterative, allowing us to identify areas for
improvement during the modeling phase (through testing a mockup of the game on
paper), the prototype phase (testing a limited version of the programmed game), and
during implementation of the final version of the game (online testing of the full
game). In our experience over the past 20 years, our online educational games have
normally required two or three iterations to finalize a game’s design; this is consis-
tent with the recommendations of Nogier (2008). In this chapter, we focus on the
ergonomic requirements that achieved a high degree of player satisfaction with the
Bingo-based game Live Well, Live Healthy! (Sauvé et al. 2016).

Usability of the Game

To provide for experimentation in an intergenerational context, the game Live Well,
Live Healthy! targeted adults aged 55 years or more, together with young people
aged 12 to 18. We began by conducting a literature review to synthesize ergonomic
criteria for both of these groups. Concurrently, we surveyed 317 seniors aged 55 and
over in Quebec. Two categories of seniors were identified: those who are currently
65, the threshold that delineates “seniors” according to Statistics Canada, and those
who are considered the next generation of seniors, adults aged between 55 and 64.
Respondents most frequently mentioned the games of Bingo (30.2%) and Solitaire
(30.0%). We chose to adapt Bingo into an online educational game that could be
used in an intergenerational context.

The documented criteria were tested in a game prototype with the help of 27
seniors (Sauvé and Veniere 2014). This was followed by an experiment in an authen-
tic environment with 87 seniors (Sauvé et al. 2016) who were independent or semi-
independent and lived at home or in a seniors’ residence. In this experiment, the
majority of participants (78.2%) considered themselves novices with online games,
and none considered themselves expert players. The game was tested over 1 week
with groups of three to six players who played two to four times. Using a Likert-
scale questionnaire, we found a high degree of satisfaction among seniors with the
game’s design (from 3.05 to 4.25/5) and user-friendliness (4.09 to 4.37/5). This was
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a first step toward ensuring that seniors felt comfortable with the game’s external
and internal environments and had enough fun playing the game that they would
continue to play after the end of the testing.

The remainder of this chapter describes in detail the ergonomic requirements that
we defined for an intergenerational online educational game and the ways in which
we applied them to the Bingo adaptation Live Well, Live Healthy!

Game Design

The design of a game first refers to its essential attributes: competition/challenge,
number of players, rules, and the predetermined goal (Sauvé et al. 2010). It also
encompasses the game’s educational aspects, including how the learning content
and feedback are integrated into the game. We will now examine the ergonomic
requirements for these aspects of the game design.

Competition

Various mechanisms are found in the literature to ensure challenging and healthy
competition in online educational games (Sauvé et al. 2016). To support intergen-
erational competition, the game should include levels of difficulty or challenge
appropriate to the knowledge, age, and physical abilities of the targeted players
(Diaz-Orueta et al. 2012). Concerning knowledge, the learning content must be
graduated from the simple to the complex (De Schutter 2011). We have suggested
that a game should offer at least three levels of difficulty (Sauvé 2010a). It is equally
important that the game mechanics allow players to select increasingly difficult
questions from one game to another in order to maintain a sense of challenge, espe-
cially for youth. In terms of age, the use of short games (5 to 15 min) is recom-
mended for seniors, as is the use of a function to vary the duration of the game
(Ogomori et al. 2011). This condition does not seem to influence the young in their
game preferences (Sauvé 2010a). In terms of physicality, it is necessary to provide
options that allow seniors to adapt the game to their reaction speed, degree of auton-
omy, and physical ability (Sauvé et al. 2016).

To maintain a degree of uncertainty (challenge) throughout the game (De
Schutter 2011; Marston and Smith 2012; Sauvé 2010a), we suggest that random
events be added. For example, unforeseen situations or bonus cards can be gener-
ated by the system in order to reduce the gap between opponents who are sometimes
too strong or too weak. In another example, chance may be nonexistent in one level
of a game while, in a subsequent level, chance intervenes more to make the player’s
task more difficult and maintain their motivation. Chance can thus be a contributing
factor to increasing the level of difficulty within a game.
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Number of Players

To ensure older adults’ active participation in gameplay, we must take into account
their physical and cognitive limitations (Mubin et al. 2008). One possibility is to
include in the game design the option to play as a team. Various strategies can be
implemented, for example (1) playing on the same computer with a family member
(such as a child) who can help to navigate within the game, or (2) participating pas-
sively in a multiplayer game as a spectator or as a teammate of an active player (Al
Mahmud et al. 2012). Because chat requires high concentration from seniors
(Wiemeyer and Kliem 2012), such play scenarios must be facilitated by a real-time
audio communication tool to enable team play and mutual assistance.

It is also necessary to sustain in players a sense of immersion (flow) throughout
the game (Dinet and Bastien 2011). Mechanisms for earning points maintain play-
ers’ motivation, whether they are young or old. The game’s sights and sounds should
meet the expectations of the intended players. For the young, it seems important to
include relevant contextual elements (e.g., advertising Formula 1 races in a motor
sports game). Finally, we must pay special attention to visual elements (balanced
male and female), sounds (both male and female voices), and the values conveyed
by the game so that it is encourages the participation of the elderly of both sexes (Al
Mahmud et al. 2012; Mubin et al. 2008).

Rules

The rules are instructions, simple or complex, which describe the relationship
between the players and the game environment (Sauvé 2010b). Understanding the
rules of the game and mastering them gives players a sense of control in the game
interface (joysticks, buttons, movement in the game, etc.) (Dinet and Bastien 2011).
We must therefore make sure that seniors as well as young players master these
quickly and easily.

A recommended way to engage seniors is to use known games with few and
well-understood rules, since confusion about the rules can discourage seniors from
playing (Gamberini et al. 2006). Al Mahmud et al. (2012) and Mubin et al. (2008)
suggest adding new rules to known games to maintain challenge and manage the
integration of learning content. Finally, we must make the rules accessible at any
time through a single click from any page of the game’s internal environment (Sauvé
2010a).

Predetermined Goal

The predetermined goal of a game refers to how a game ends and to its notions of
reward and victory. A game must have a goal and winners (Marin et al. 2011;
Whitlock et al. 2011). The rules that determine winners and losers can be formu-
lated to engage players’ abilities and knowledge; for example, by giving points to
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young people based on their reaction speed in the game when answering, manipu-
lating, drawing, or writing (Sauvé 2010a) and giving points to seniors for correct
answers and actions (Kickmeier-Rust et al. 2012).

For educational games, it is important to link points gained to positive learning
outcomes and their loss to negative results (Kickmeier-Rust et al. 2012; Ogomori
et al. 2011). However, fewer points must be lost than gained in order to maintain
seniors’ interest, particularly for those who have little knowledge of the game’s
subject matter (Wu et al. 2012). Acquiring points in connection with performance
increases seniors’ self-confidence, while displaying players’ scores and highlighting
the winner motivates seniors to replay the game.

Learning Content

Studies show that a balance between play time and learning time is needed to main-
tain players’ motivation, whether they are young or old. To maintain this balance,
the learning content in the game must be properly measured so that there is a place
for chance and for actions that are only related to the pleasure of playing (Sauvé
2010a; Sauvé et al. 2016).

To integrate learning content into the game without creating cognitive overload
for seniors, information should be broken up into small units (one or two lines) or
simple questions. It seems best to use closed questions (true/false or multiple choice
with one or more answers), sentence completion, or objects to be matched, therefore
facilitating older adults’ participation without highlighting their memory difficulties
(Diaz-Orueta et al. 2012; Sauvé et al. 2016).

For seniors, we recommend repeating questions or information units within a
game. We found useful to limit the number of questions and learning activities,
reusing them several times during the game. Repeating content elements allows
seniors to recognize them and consider them useful for their progress in the game
(Diaz-Orueta et al. 2012). However, repetition of the same content or questions
demotivates young people, especially boys. We suggest gradually reducing repeti-
tion as the degree of difficulty increases in order to maintain competition and young
people’s interest (Sauvé 2010a).

Feedback

In an online educational game, feedback is generally related to navigation and
learning (Sauvé et al. 2016). For learners who perform actions in the game to
achieve learning, on-the-spot feedback is recommended (Callari et al. 2012). The
result of each learning activity (success or failure) should be highlighted by visual
or audible feedback, such as a smiling or sad face, a positive or negative sound tone,
or points added to the player’s score (Lopez-Martinez et al. 2011). For an incorrect
response, the game should provide textual, visual, or auditory feedback about the
content together with additional information about a correct response, in order to
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sustain the player’s interest (Marston and Smith 2012). At the end of a game, it is
important to display the learning outcomes with a general view of players’ results
for the learning activities, and to provide access to learning materials for reviewing
subject matter that was not learned (Sauvé 2010a).

For older adult players, immediate feedback about their actions is also recom-
mended. This feedback often takes the form of a tutorial, guiding each player
throughout the game to enable them to see the results of their actions (Senger et al.
2012; Wu et al. 2012). The tutorial facilitates understanding of the game without
forcing seniors to learn the rules quickly, thus reducing their cognitive load (Marston
and Smith 2012). In an intergenerational context, the tutorial should be available
when needed and accessible at any time by a simple click. The instructions should
be simple and contextualized to facilitate comprehension of the game, helping
seniors to avoid demotivating mistakes (Lopez-Martinez et al. 2011). The tutorial
should give explicit instructions using the imperative forms of verbs and/or offer
reinforcements for the execution of tasks. It should also use visual and auditory ele-
ments to guide seniors in their actions; examples and metaphors from everyday life
facilitate this process. It should be noted that the error messages should be clear and
always displayed in the same place on the screen. Finally, message boxes should be
available when needed and accessible at any time by a simple click.

A demonstration of the game in the form of a short video (2—3 min) can help both
young and older players to understand the game (Callari et al. 2012; Lopez-Martinez
etal. 2011).

User-Friendliness in the game

User-friendliness refers to the qualities of a digital game that make it easy and pleas-
ant to use and understand, even for someone with little computer knowledge. The
role of the game’s external and internal environments is to help the player focus on
what is important.

A visual interface that does not sufficiently highlight the essential elements to be
looked at is problematic (Kellner 2008). Problems in the use of technologies
reported by seniors are predominantly associated with user-friendliness (navigation
and display) and could be resolved by an appropriate design. A simple interface
with short texts, color, large fonts, and icons can greatly reduce confusion and
increase ease of use. For seniors, the game’s user-friendliness also depends on using
appropriate physical equipment to accommodate eyesight and dexterity problems.

Navigation in the Game’s External Environment
To make the game intuitive, the external environment (game interface) should not

require that seniors think hard about what they have to do (Caprani et al. 2012).
First, we must standardize the different pages of the game’s external environment,
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using screen layouts, navigation, and terms that are consistent, simple, and easily
understood (Lopez-Martinez et al. 2011; Sauvé 2010b). Position important infor-
mation on the left and bottom of the screen and/or the middle and bottom of the
screen. Choose the top right of the display to present graphics, texts, or quantifica-
tions. Simplify navigation menus to minimize the amount of information that must
be memorized (Lee and Park 2013). Avoid complex visual displays by using known
visual clues to reduce searching; seniors often forget command names and waste a
lot of time searching for basic information. Reduce the number of steps and controls
needed to accomplish a task (Gamberini et al. 2006; Lee and Park 2013). Older
people prefer a more direct way to access information without deep hierarchies
although this constraint has not been found in younger players. Avoid replacing a
page with another without using a visual alert or sound (Muskens et al. 2014).

Navigation in the Game’s Internal Environment

To make the internal environment of the game intuitive, designers should be careful
to make sure that seniors always have access to all components (board, pawns/tiles/
tokens, navigation buttons, instructions/tutorials, rules, and score) needed for the
game to run smoothly (Barnard et al. 2013; Hwang et al. 2011; Nielsen 2000;
Ogomori et al. 2011; Sauvé et al. 2016; Wu et al. 2012). Providing useful informa-
tion during the course of a game gives players more control over their gameplay. In
an intergenerational context, pay particular attention to elements such as blinking,
animations, new windows, and cascading menus that are not useful for the game but
are intended to maintain interest (Caprani et al. 2012; Muskens et al. 2014). Young
people appreciate graphic cues such as blinking and short animations to highlight
important information (Sauvé 2010b), but age-related attention span deficits might
make these distracting for older players.

We also advise caution in positioning scores and game rules at the bottom of the
page as they might be outside the field of view for users with small screens (Adams
and Rollings 2003; Nielsen 2000). Minimize the use of superimposed windows dur-
ing the course of a game. Because some older users are less likely to notice page
changes and can become confused, a clear notification of a change of screens should
be displayed (e.g., when the player goes from the “game” page to a “Questions/
Information” page) (Shneiderman and Plaisant 2004). Finally, excessive mouse
clicks (more than three) to access game components should be avoided, since this
slows down the pace of the game and undermines players’ motivation (Lopez-
Martinez et al. 2011; Nogier 2008; Whitlock et al. 2011).

Displaying the Game’s Internal Environment
To facilitate players’ movement in the game, it is very important to make sure that

the game and its components display without overflowing the screen and without
blocking some game elements (Lopez-Martinez et al. 2011; Sauvé 2010b). For a
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comfortable gameplay experience, use a predetermined frame or a responsive web
design to maintain a standard display layout across screens. Make sure that the
game board and accessories for playing cover most of the screen, and especially
avoid scroll bars in page displays, since these especially frustrate young people.

To facilitate in-game learning, activity and question content should be limited to
one screen page. This avoids long and tedious scrolling on the screen, which par-
ticularly demotivates youth and seniors with short attention spans (Barnard et al.
2013; Ogomori et al. 2011; Sauvé 2010b; Wu et al. 2012). Similarly, if content is
integrated into questions, all relevant information (e.g., points to win, degree of dif-
ficulty, question, answer, feedback, and access to the material for a review) must be
available to the player through single clicks.

Equipment for Playing

Game equipment, such as a laptop, tablet, keyboard, or joystick, must be used with
some constraints to make them comfortable for seniors (Sauvé et al. 2016).
Complicated physical actions, such as those that require a double-click of the mouse
or that force the player to precisely control a pointer on the screen while having to
correctly press a button, should be avoided (Sauvé 2010b; Lopez-Martinez et al.
2011). Mouse handling should be reduced to essential actions, since it requires
hand-eye coordination and increases cognitive load (Al Mahmud et al. 2012; Marin
et al. 2011). Instead, use the arrow keys of a standard keyboard or a keyboard
adapted to handle the game. For seniors, avoid newer technologies that require high
skills for effective use (Lopez-Martinez et al. 2011). These constraints do not typi-
cally apply to younger players.

If a game controller is used, we recommend using devices that are one-handed,
such as the computer mouse or the Wii Remote. Tablets or smart phones must have
screen sizes that are large enough to clearly display needed information (Al Mahmud
et al. 2012; Marin et al. 2011).

Adapting an Educational Game to the Ergonomic
Requirements

As mentioned above, we chose to create an online educational game for seniors and
youth based on Bingo, which was the most popular game played by the seniors in
our survey.

We will now outline how the structure and content of this popular game was
adapted to create an online educational game for seniors in an intergenerational
context.
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Game Design

Competition: In our Bingo adaptation, it takes at least two participants to establish
competition between seniors and up to a maximum of 12 (Fig. 1C) for intergenera-
tional teams. Players can vary the length of the game by choosing how the game
ends and therefore deciding the game time: completing a vertical row of boxes
requires less time than a full card or the contour of a card (Fig. 1B). Similarly, play-
ers can choose their level of difficulty before the start of the game (Fig. 1A). These
levels (easy, medium, or difficult) are based on the players’ knowledge of the game’s
learning content.

Number of players: In the game, players have access to audio and textual com-
munication tools. A microphone is associated with the avatar of each player
(Fig. 2G) to promote exchanges in real time, and a chat space (Fig. 2H) is provided
for seniors who do not have a sound card available.

Rules of the game: During game development, the rules were validated with
seniors in terms of their understanding (Fig. 2I). Some rules were added in connec-
tion with the learning content and game challenges. Bonus points were incorporated
to reduce the imbalance of a game when some players have significant knowledge
of the material and others have little or none.

Predetermined goal: The different ways in which the game ends were main-
tained (Fig. 2E): a horizontal or vertical line, crossed diagonal lines, card edges, and
the full card. The rules were amended to determine the winners and losers in the
context of an online game without a game master. The first player to click the
“Bingo” button (Fig. 2D) after having correctly placed their tokens on the Bingo
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card wins 50 points. Players who have “Bingo” at the same time but were not fast
enough to click first on the “Bingo” button, receive 25 points instead of 50. Should
a player click the “Bingo” button without having properly placed their tokens, the
game continues and the player loses 25 points. The score for each player is dis-
played at all times in the game’s internal environment (Fig. 2F). Points that reward
or penalize players as they answer the questions correctly or not allow the players to
place a token in one of the boxes on the card. The penalty is 50% less than a gain in
order to maintain the interest of players, especially for those who have little knowl-
edge about the content being learned.

Game’s learning content: The learning content was divided and allocated to
question cards that appear whenever a number of a randomly drawn ball is on the
card of one or more players. If the player answers the question correctly, a token
appears in the box and gains points (20 points for an easy question, 30 points for a
medium question, and 50 points for a difficult question). If the player fails to cor-
rectly answer the question, no token appears in the box and the player loses half the
points allocated to the question. We prepared 100 questions instead of 75 (number
of balls) distributed across three levels of complexity with regard to learning: easy
(75% easy questions and 25% medium questions); medium (75% medium questions
and 25% difficult questions); and difficult (100% difficult questions). To ensure bal-
ance in an intergenerational context, players are invited to choose the Easy level if
they wish for questions to be repeated at least twice. The Difficult level uses repeti-
tion only if players opt for the full card as the endgame.
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Fig. 3 Question card

Feedback: When a player answers a question card, there is immediate feedback
on the result (success or failure) in the form of a smiling or sad face (Fig. 3A) with
a positive or negative sound as well as textual and auditory feedback to explain the
correct answer (Fig. 3B and C).

When the game is over, each player can see his/her learning process in the game’s
external environment. Fig. 4 displays questions that were not correctly answered
and the proposed content for reviewing the subject matter.

A tutorial, accessible if needed, was included in the internal environment of the
game to guide players throughout the game (Fig. 5SA). They can at any time open
and close it with a single click. We have also made available in the external environ-
ment a short video that explains the flow of the game.

At the end of the game, the score of each player is displayed, the winner is identi-
fied by a Bingo button, and the order of the players is given based on their perfor-
mance in answering the learning questions (Fig. 6). On this page, players are
encouraged to review the results of their learning activities by clicking on “My
learning” or to play again by clicking on “Continue.”
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User-Friendliness

Onscreen display of the components of the internal environment: The game board
display format was programmed to respond to the smallest resolution used by our
target clientele (1024 x 768) as well as for display on tablets. For screens with larger
dimensions, we inserted a background of the same color as the background of the
board and programmed the display so that the board is positioned in the center of
the screen. This window is always visible regardless of the other superimposed
windows that appear. A second window may appear superimposed on the game
board. It contains questions, answers and feedback, the tutorial, or the rules of the
game. The size of this window is variable but always smaller than that of the board.
Finally, the onscreen display of the game components requires no waiting time and
no use of scroll bars in the web page.

Navigation in the game: The internal environment of the game was divided into
three zones (Fig. 2): (A) information about the game: Bingo card, rules, and tutorial,
(B) information on the flow of the game: game type, ball drawn at random, the Bingo
button to end the game, and the number of players who have not completed an action
that is in progress; and (C) the information related to player actions: player names
and their scores and controls for the microphone and chat. Each of the player’s
actions is chosen by a single click. Finally, we have limited the number of superim-
posed windows to two. When the second window appears at the center of the screen,
the game board becomes greyed out and inactive, as shown in Fig. 5.

Game controls: Double clicking was not used to perform actions, whether to
answer questions, to place a token in a box, or to interact with other players using
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real-time verbal communication tools. As for the recommended physical equipment
for the game, we opted for lightweight tactile screens that are touch sensitive; these
allow seniors to adjust text size and images and allow the moving of game elements
with a finger. To play on the computer, a player must move or click the mouse to
perform a game action.

Conclusions

Establishing the usability of an online educational game is not to provide help or to
excessively simplify the game, but to allow all targeted players, whether beginners
or experts, to enjoy the game. In an intergenerational context, while adapting the
educational game to the requirements of seniors, some aspects should be taken into
account to maintain young people’s game motivation.

Finally, other ergonomic requirements, related to the use of tablets and the han-
dling of touch screens, must be added to those presented in this chapter; these
requirements will be tested in future studies. Further research will be also conducted
with seniors to consider whether our guidelines for the design of online educational
games are consistent with those for more general online learning and web design
although our research to date suggests that these are similar (e.g., see Arch and
Abou-Zahra 2010). Our immediate next step is to test this educational game in an
intergenerational context to ensure that grandchildren (aged 12 to 18) will have the
same playing pleasure as their grandparents.

Acknowledgments This chapter is the result of a research study funded by an Insight Grant from
the Social Sciences and Humanities Research Council of Canada (2012-2016). We are grateful to
Aurélie Faticati for her contribution to the analysis of related articles, Samuel Veniére for partici-
pating during the testing and experimentation, Curt Ian Wright for the translation, and David
Kaufman and Alice Ireland for editing. We would also like to thank the development team, Louis
Poulette, Elizabeth Parent, and Jean-Frangois Paré, under the direction of Louise Sauvé, for build-
ing the online educational game.

References

Adams E, Rollings A (2003) On game design. New Rider Publishing, Indianapolis

Al Mahmud A, Shahid S, Mubin O (2012) Designing with and for older adults: experience from
game design. In: Zacarias M, de Oliveira JV (eds) Human-computer interaction: the agency
perspective. Springer, Heidelberg, pp 111-129

Arch A, Abou-Zahra S (eds) (2010) Developing websites for older people: How web content
accessibility guidelines (WCAG?2.0) applies. W3C Web Accessibility Initiative, Cambridge,
MA, https://www.w3.org/WAI/older-users/developing.html Accessed 28 Mar 2016

Barnard Y, Bradley MD, Hodgson F, Lloyd AD (2013) Learning to use new technologies by older
adults: perceived difficulties, experimentation behaviour and usability. Comput Hum Behav
29(4):1715-1724


https://www.w3.org/WAI/older-users/developing.html

44 L. Sauvé

Callari TC, Ciairano S, Re A (2012) Elderly-technology interaction: accessibility and acceptability
oftechnologicaldevices promotingmotorandcognitivetraining. Work 41(Supplement):362-369.
doi:10.3233/WOR-2012-0183-362

Caprani N, O’Connor NE, Gurrin C (2012) Touch screens for the older user. In: Cheein FAA (ed)
Assistive technologies. InTech, Rijeka, Croatia, Accessed 28 Mar 2016 from http://www.inte-
chopen.com/books/assistive-technologies/touch-screens-for-the-older-user

Connolly C (2013) Education programs for seniors: aligning accessibility options with needs. In
McBride R, Searson M, (eds) Proceedings of the society for information technology & teacher
education international conference 2013. Association for the Advancement of Computing in
Education (AACE), Chesapeake, VA, pp 4315-4322. https://www.learntechlib.org/p/48803.
Accessed 12 Mar 2015.

De Schutter B (2011) Never too old to play: the appeal of digital games to an older audience.
Games Cult 6(2):155-170

Diaz-Orueta U, Facal D, Nap H, Ranga M-M (2012) What is the key for older people to show
interest in playing digital learning games? Initial qualitative findings from the LEAGE project
on a multicultural European sample. Games Health J 1(2):115-123

Dinet J, Bastien C (2011) L’ergonomie des objets et des environments physiques et numériques
[The ergonomics of objects and of physical and digital environments]. Lavoisier, Hermes, Paris

Gamberini L, Alcaniz M, Barresi G, Fabregat M, Ibanez F, Prontu L (2006) Cognition, technology
and games for the elderly: an introduction to the ELDERGAMES project. PsychNol
J 4(3):285-308

Game accessibility guidelines (2012-2015). Game accessibility guidelines: full list. http://gameac-
cessibilityguidelines.com/full-list. Accessed 19 Oct 2015.

Hwang M-Y, Hong J-C, Hao Y-W, Jong J-T (2011) Elders’ usability, dependability, and flow expe-
riences on embodied interactive video games. Educ Gerontol 37(8):715-731

Kellner C (2008). Utiliser les potentialités du multimédia interactif [Utilizing the potential of inter-
active multimedia]. In Jessel JP, Mpondo-Dicka P (eds), Do it yourself 2.0: Actes du colloque
scientifique Ludovia—2008 [Proceedings of the scientific meeting Ludovia—2008]. Institut de
Recherche en Informatique de Toulouse et Laboratoire de Recherche en Audiovisuel, Ax les
Thermes— Ariege, pp 160—170.

Kickmeier-Rust M, Holzinger A, Albert D (2012) Fighting physical and mental decline of elderly
with adaptive serious games. In: Proceedings of the 6th European conference on games based
learning (ECGBL). Academic Conferences and Publishing International Limited, Sonning
Common, England, pp 631-634.

Lee J, Park S (2013) A study on interface design of serious game for the elderly. Adv Sci Technol
Lett 39:159-163. doi:10.14257/ast1.2013.39.30

Lopez-Martinez A, Santiago-Ramajo S, Caracuel A, Valls-Serrano C, Hornos MJ, Rodriguez-
Fortiz MJ (2011) Game of gifts purchase: computer-based training of executive functions for
the elderly. In 2011 IEEE Ist international conference on serious games and applications for
health (SeGAH), IEEE, New York. doi: 10.1109/SeGAH.2011.6165448

Marin JG, Navarro KF, Lawrence E (2011) Serious games to improve the physical health of the
elderly: a categorization scheme. In: CENTRIC 2011, the fourth international conference on
advances in human-oriented and personalized mechanisms, technologies, and services, IARIA,
Wilmington, DE, pp 64-71. http://www.thinkmind.org/index.php?view=article&articleid=cen
tric_2011_3_20_30056. Accessed 12 Jun 2012.

Marston HR (2013) Design recommendations for digital game design within an ageing society.
Educ Gerontol 39(2):103-108. doi:10.1080/03601277.2012.689936

Marston HR, Smith ST (2012) Interactive videogame technologies to support independence in the
elderly: a narrative review. Games Health J 1(2):139-159. doi:10.1089/g4h.2011.0008

Mubin O, Shahid S, Al Mahmud A (2008) Walk 2 win: towards designing a mobile game for
elderly’s social engagement. In: Proceedings of the 22nd British HCI Group annual conference
on people and computers: culture, creativity, interaction, vol. 2, British Computer Society,
Swinton, UK, pp 11-14. http://dl.acm.org/citationcfm?id=1531826.1531830. Accessed 10 Feb
2009.


http://dx.doi.org/10.3233/WOR-2012-0183-362
http://www.intechopen.com/books/assistive-technologies/touch-screens-for-the-older-user
http://www.intechopen.com/books/assistive-technologies/touch-screens-for-the-older-user
https://www.learntechlib.org/p/48803
http://gameaccessibilityguidelines.com/full-list
http://gameaccessibilityguidelines.com/full-list
http://dx.doi.org/10.14257/astl.2013.39.30
http://dx.doi.org/10.1109/SeGAH.2011.6165448
http://www.thinkmind.org/index.php?view=article&articleid=centric_2011_3_20_30056
http://www.thinkmind.org/index.php?view=article&articleid=centric_2011_3_20_30056
http://dx.doi.org/10.1080/03601277.2012.689936
http://dx.doi.org/10.1089/g4h.2011.0008
http://dl.acm.org/citation

Online Educational Games: Guidelines for Intergenerational Use 45

Muskens L, van Lent R, Vijfvinkel A, van Cann P, Shahid S (2014) Never too old to use a tablet:
designing tablet applications for the cognitively and physically impaired elderly. In:
Miesenberger K, Fels D, Archambault D, Peridz P, Zagler W (eds), Computers helping people
with special needs, Springer, Cham, Switzerland, pp 391-398. http://link.springercom/chapter/.
10.1007/978-3-319-08596-8_60. Accessed 10 Jun 2015.

Nielsen J (2000) Designing web usability: the practice of simplicity. New Riders Publishing,
Indianapolis, IN

Nogier J-F (2008) Ergonomie du logiciel et design web: Le manuel des interfaces utilisateur
[Ergonomics of software and web design: handbook on user interfaces], 4th edn. Dunod, Paris

Ogomori K, Nagamachi M, Ishihara K, Ishihara S, Kohchi M (2011) Requirements for a cognitive
training game for elderly or disabled people. In: International conference on biometrics and
Kansei engineering (ICBAKE), IEEE, New York, pp. 150-154. doi: 10.1109/ICBAKE.2011.30

Sauvé L (2010a) Les jeux éducatifs efficaces [Effective educational games]. In: Sauvé L, Kaufman
D (eds) Jeux et simulations éducatifs: Etudes de cas et lecons apprises [Educational games and
simulations: case studies and lessons learned]. Presses de I’Université du Québec, Saint-Foy,
Québec, pp 43-72

Sauvé L (2010b) Quelques régles médiatiques a respecter lors de la production d’une coquille
générique de jeu éducatif [Rules for the production of a generic educational game shell]. In:
Sauvé L, Kaufman D (eds) Jeux éducatifs et simulations: étude de cas et lecons apprises
[Educational games and simulations: case studies and lessons learned]. Presses de 1’Université
du Québec, Québec, pp 529-544

Sauvé L, Veniere S (2014) Mise a l’essai du jeu “Prévenir et mieux vivre” [Testing the game “Live
Well, Live Healthy!”. Research report, SAVIE, Québec

Sauvé L, Renaud L, Kaufman D (2010) Les jeux, les simulations et les jeux de simulation: pour
I’apprentissage: définitions et distinctions [Games, simulations and simulation games for learn-
ing: definitions and distinctions]. In: Sauvé L, Kaufman D (eds) Jeux et simulations éducatifs:
Etudes de cas et lecons apprises [Educational games and simulations: case studies and lessons
learned]. Presses de 1’Université du Québec, Saint-Foy, Québec, pp 13—42

Sauvé L, Renaud L, Mendoza GAA, Faticati A (2016) Expérimentation du jeu de Bingo “Pour bien
vivre, vivons sainement!” [Experimentation on the Bingo game “Live Well, Live Healthy!”
[Report on SSHRC research]. TELUQ, UQAM and SAVIE, Québec

Schell J (2010) L’art du Game design: 100 objectifs pour mieux concevoir vos jeux [The art of
game design : 100 objectives for creating better games]. Pearson Education France, Paris

Senger J, Walisch T, John M, Wang H, Belbachir A, Kohn B et al (2012) Serious gaming: enhanc-
ing the quality of life among the elderly through play with the multimedia platform SilverGame.
In: Wichert R, Eberhardt B (eds) Ambient assisted living. Springer, Berlin, pp 317-331

Shneiderman B, Plaisant C (2004) Designing the user interface: strategies for effective human-
computer interaction, 4th edn. Addison Wesley, Boston

Whitlock LA, McLaughlin AC, Allaire JC (2011) Video game design for older adults: usability
observations from an intervention study. Proc Hum Factors Ergon Soc Annu Meet 55(1):187—
191. doi:10.1177/1071181311551039

Wiemeyer J, Kliem A (2012) Serious games in prevention and rehabilitation—a new panacea for
elderly people? Eur Rev Aging Phys Act 9(1):41-50. doi:10.1007/S1556-001-0093-X

Wisner A (1972) Textes généraux sur I'ergonomie [General texts on ergonomics]. Laboratoire de
physiologie du travail et d'ergonomie, Paris

Wu Q, Miao C, Tao X, Helander MG (2012) A curious companion for elderly. IEEE, New York.
doi:10.1109/SEANES.2012.6299597


http://link.springer/
http://dx.doi.org/10.1007/978-3-319-08596-8_60
http://dx.doi.org/10.1007/978-3-319-08596-8_60
http://dx.doi.org/10.1109/ICBAKE.2011.30
http://dx.doi.org/10.1177/1071181311551039
http://dx.doi.org/10.1007/S1556-001-0093-X
http://dx.doi.org/10.1109/SEANES.2012.6299597

Blurring the Lines of Age: Intergenerational
Collaboration in Alternate Reality Games

Simone Hausknecht, Carman Neustaedter, and David Kaufman

Abstract Intergenerational play and collaboration can be valuable for various age
cohorts. However, there has been limited research that explores such intergenera-
tional play especially in the context of intergenerational games. In this chapter, we
explore the idea of using alternate reality games (ARGs) for intergenerational col-
laborative learning. ARGs provide an opportunity for pervasive, immersive, game-
play where cooperation and collaboration are often required. First, we describe the
role of serious games for older adults and intergenerational learning. Second, we
describe ARGs as a new genre of game for collaborative learning and articulate a
series of design considerations for creating ARGs for intergenerational learning for
youth and older adults. These focus on ways to promote collaboration, blurring the
boundaries between real life and the game, utilizing collaborative storytelling, and
using demographic-specific mixed media as part of ARGs.

Keywords Alternate reality games ¢ Intergenerational learning ¢ Digital games
* Older adults

Introduction

Intergenerational contact is becoming increasingly limited due to age segregation
through institutions, culture, change in housing situations, and other factors
(Hagestad and Uhlenberg 2005). Such contact is important for the well-being of all
generations. For example, previous studies have found benefits in intergenerational
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relationships such as a higher sense of emotional well-being (Weintraub and Killian
2007) and life satisfaction (Meshel and Mcglynn 2004) in older adults, and a reduc-
tion of ageism and lower depression rates in younger generations (Ruiz and
Silverstein 2007). Relationships between youth and their grandparents have been
found to provide a mutual beneficial exchange of social support (Moffatt et al.
2012). On the other hand, limited intergenerational contact may contribute to age-
ism (prejudice against age) (Hagestad and Uhlenberg 2005). Ageist views are often
more acceptable than other forms of prejudice and this can be seen through societal
facets such as media representation, workplace, and institutions (Nelson 2005).
Increasing intergenerational relationships may help to ease some of these percep-
tions (Hagestad and Uhlenberg 2005; Nelson 2005). One possibility of this is by
having intergenerational groups engage meaningfully in an interactive environment
where collaboration and cooperation occur. Beyond the benefit of simply interact-
ing, they may be able to form new understandings through the coming together of
differing perspectives. Furthermore, this could contribute to personal growth and a
sense of lifelong learning.

Technology may help to enhance intergenerational interaction and create an
environment of reciprocal learning (Kenner et al. 2007). Digital games, for exam-
ple, are increasingly being studied as mediums to help establish and maintain
intergenerational contact (Aarsand 2007; Chua et al. 2013) where they can act as
learning environments (Siyahhan et al. 2010). This is the focus of the current chap-
ter where we explore multiplayer games that allow players to collaborate and prob-
lem-solve in a situated or contextual environment. Alternate reality games (ARG)
represent one genre of game that has this type of environment and potential for
increasing intergenerational interaction and learning, but has had limited research
conducted around such topics. An alternate reality game is a transmedia experi-
ence spanning various types and forms of media that combines collaborative sto-
rytelling with game elements and uses real life as a medium (Bonsignore et al.
2012). It is argued that ARGs may have the potential to promote intergenerational
learning, where players can collaborate and try to solve real-world issues
(Hausknecht 2015).

The remainder of this chapter explores this topic. First, we describe the ways
in which researchers have studied games for older adults and intergenerational
learning. This provides a backdrop for our specific research explorations. Second,
we provide the reader with a definition and background understanding of alter-
nate reality games and their potential for supporting learning. Here we describe
several ARGs in detail as illustrative examples. Third, we step back and assess
ARG s as intergenerational learning tools by articulating a series of design consid-
erations that should be thought about when creating ARGs to connect two distinct
demographic groups, youth and older adults. Our overarching goal is to provide
the reader with a deeper sense of how ARGs may be valuable in the context of
intergenerational learning and what factors will be critical for their successful
design.
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Serious Games and Older Adults

Over the last 10 years, there has been an increase in research on older adults and
serious games. The Entertainment Software Association (2015) report found that
27 % of gamers are 50 years or older. However, this has been a largely ignored
demographic group by the game industry and researchers until recently. This is not
overly surprising as games are often seen as the territory of youth, but are believed
to fade in importance as we age (De Schutter and Abeele 2015). In contrast, play as
a valuable human experience in the later years has been downplayed. Much of the
research on older adults has focused on examining the benefits to quality of life.
Researchers have examined social (Schell et al. 2016), cognitive (Basak et al. 2008),
and physiological aspects (Wiemeyer and Kliem 2012), or they have focused on
accessibility issues (Sauvé et al. 2013). Although this research has value and has
added to our understanding, it tends to emphasize concepts of aging as a declining
state instead of exploring what benefits age might bring (De Schutter and Abeele
2015). When considering age-related changes, it is important to look beyond per-
ceptions of a negative decline and decreased performance, as there are also many
individuals that gain knowledge, wisdom, and an in-depth understanding from life
experiences (Hummert et al. 1994).

De Schutter and Abeele (2015) suggest a gerontoludic manifesto in designing
and researching games for older adults where they put forth a number of adages.
First, they suggest focusing on “playfulness over usefulness.” Here play is seen as a
valuable activity. Older adults should not need an excuse to play, but instead
researchers should honor play as an expression and valuable activity. The next adage
they suggest is “growth over decline.” Aging is a process of both growth and decline;
however, in our society the decline is often focused on more than growth when it
comes to the older population. Personal growth and challenge are important to older
adults and, thus, games for older adults could utilize this instead of focusing on how
to stop decline (De Schutter and Abeele 2015). Finally, they articulate that games
research and design should concentrate on “heterogeneity over stereotyping.” Older
adults who are gamers have a diversity of preferences, experiences, and physiologi-
cal health. As such, there still needs to be consideration for accommodations when
needed. Lynch and Vitols (2015) add to the manifesto by suggesting that gaming for
self-expression and creativity should also be included while a final addition is the
opportunity for community, such as in massively multiplayer online role-playing
games (MMORPGs). Multiplayer games contain players who range in age where
they can form valuable communities. Other social gaming experiences can also con-
tribute to a sense of community as seen in research on a Wii Bowling tournament
(Schell, et al. 2016), which found that game play created increased social connec-
tions. A follow-up study of this experience showed that many of these connections
continued to be valuable additions to people’s lives, and some groups maintained
their cohesiveness long after the tournament was over (Hausknecht et al. 2015).

When it comes to game-based learning for older adults there is often a focus on
cognitive stimulation, or brain training. However, this is aligned more with the
reductionist view versus the adages suggested by De Schutter and Abeele (2015).
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Instead, we are suggesting an approach to game design that, first, integrates the
knowledge and experience of older adults and what they can share with youth and
vice versa. Second, we are considering learning as collaborative. Some serious
games, and those we are interested in, fall under the category of computer-supported
collaborative learning (CSCL). Collaboration is where two or more individuals are
in the act of knowledge construction together (Lipponen 2002). Furthermore, it can
sometimes be discussed as knowledge construction that an individual would not
have been able to create on their own (Stahl 2004). Thus, in designing games for
these types of interactions, the focus is on experiences and challenges that can be
overcome with group efforts.

We suggest that to address the principles of the gerontoludic manifesto proposed
by De Schutter and Abeele (2015) and contribute to this discussion when conducting
research and design on intergenerational learning, it is imperative not to focus on
what the young person can do for the older person, but instead to frame the interac-
tion as finding the best approach to create an environment where reciprocal learning
and collaboration can occur (Koschmann 1996). Thus, how can the positive aspects
of age, such as the possible knowledge gained through time, be used in ways that
can benefit younger learners’ knowledge construction? Mutually, in what ways can
younger learners’ experiences and understandings contribute to the knowledge con-
struction of older adults? The rich variety of perspectives of multiple age groups
could provide a fertile ground for learning. We argue that a style of game, alternate
reality games, may be utilized for these purposes and suggests possible design
approaches to enhance the intergenerational collaborative experience.

Serious Games and Intergenerational Learning
and Interaction

Intergenerational learning can be considered learning that occurs between one or
more generations (e.g., parent/child, grandparent/grandchild, and youth/older
adult). Traditionally, research and theory on intergenerational learning has focused
on unidirectional knowledge acquisition, usually from the older person to the young;
however, these ideas have evolved to view intergenerational learning as a mutual
sharing of the learning experience (Kenner et al. 2007). For example, the European
Network For Intergenerational Learning (2015) describes it as “a learning partner-
ship based on reciprocity and mutuality involving people of different ages where the
generations work together to gain skills, values and knowledge.” Thus, the emphasis
is on the reciprocal relationship of learning. Furthermore, if perceived through a
social constructivist lens, it is the knowledge construction that occurs between two
different age cohorts. The emphasis is on a collaborative exchange, and not a top-
down system. Consequently, intergenerational learning designs should consider the
collaborative space and interactive affordances of the game. Various benefits of
intergenerational learning have been reported specifically from psychologists where
it has been found to have beneficial effects on well-being; however, it has also been
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shown to be useful in creating a reflective environment through the exchange of
differing experiences and perspectives (DeMichelis et al. 2015).

Digital games can serve as interactive environments that facilitate these types of
intergenerational interactions. Several studies (Aarsand 2007; Siyahhan et al. 2010;
Chua et al. 2013) have examined the possibility of increasing and developing inter-
generational relationships using digital games with mixed success in regard to col-
laboration. Aarsand (2007) conducted an ethnographic study of families with
children aged 8 to 10 years old and found that the digital divide was used in various
ways to support intergenerational interaction during gameplay. The children often
dominated the game control when playing with parents and grandparents since they
had increased experience with the technology. However, this did not appear to affect
the relationships negatively, but, instead, resulted in a positive exchange where the
child was the knowledgeable teacher. As pointed out by Aarsand (2007), although
the learning seems mainly asymmetrical, it also allows grandparents and parents to
engage in a shared activity space.

Chua et al. (2013) conducted a longitudinal study on the perceptions of older
adults and youth on playing a digital game. Older adults were recruited from two
seniors’ centers in Singapore where the study took place and were paired with a
youth partner. Participants were randomly assigned to either the videogame group
or a nonvideogame group. The experimental group met once a week for 2 months
and played various Nintendo Wii games for sessions lasting around 30 min. The
control group met for the same amount of time but were asked to simply interact
with each other. The video game experiment group had higher positive increases in
intergroup anxiety and attitudes compared to the control group. Intergroup anxiety
was examined and they found that game group members became more comfortable
around each other compared to the control group. Both groups increased the same
in positive perceptions of the other participant, but the game group was found to
have a spillover effect, so that they had a better attitude toward older adults/youth in
general. The authors suggest that it may be due to the play being a context that
requires a common goal and cooperation. They point out that the games were not
selected for any specific reason and suggest games designed for intergenerational
play may create a further synergistic ability to increase intergenerational relation-
ships. This study showed positive results of reducing ageism through intergenera-
tional play versus simply interacting, since participants who played games together
had an increase in positive attitudes toward their partner’s age cohort and not just the
individual. If this effect remains, it could reduce ageism through a continued change
in perceptions of different age groups.

Digital games focused on intergenerational collaboration have also been studied
in educational settings. Siyahhan et al. (2010) conducted a study on an afterschool
program called Family Quest that used a 3D immersive educational game (Quest
Atlantis) played by 9—13 year olds and their parents. Positive results were found for
parent—child relations in general but the dynamics varied between each pair. One
challenge they encountered was that some dyads had different directions and desires
based on traditional societal roles. For example, a father felt he needed to be the
leader in the game and did not allow the son to negotiate the game’s direction. This
created tension between the players and the game due to family and community
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norms. Siyahhan et al. (2010) propose that intergenerational games need to be
designed to push back on societal norms. One particularly successful pair had simi-
lar intentions within the game and were able to exchange the role of expert at differ-
ent times. Thus, each was contributing and collaborating to achieve a similar goal.
They also found that when content was meaningful to both members, an example
was a bullying scenario, it allowed for meaningful discussions to occur. Siyahhan
et al. (2010) provide design principles for future game developments based on their
results; in particular, they suggest designing games that are meaningful to partici-
pants, creating a space where both players will be motivated by similar intentions,
and promoting a game narrative that challenges traditional norms. These suggestions
may also relate to reducing ageist views. Similarly to the suggestions by Chua et al.
(2013), having a common goal allows for collaboration and working together, as
players interact with a dynamic environment that is influenced by player actions
(Siyahhan et al. 2010). As players work together they may require mixed skill sets
that allow for joint contribution. The addition of meaningful topics can create a
space to communicate about subjects that are valued by both players and may also
allow for consideration of varying perspectives. Furthermore, challenging tradi-
tional roles may require players to look past prejudice that is tied to age.

The above studies outline the possibility of using digital games to bridge genera-
tions and provide opportunities for intergenerational interaction. However, there are
still a limited number of studies aimed at designing for intergenerational collabora-
tion. In the above papers, one important area that emerged was the varying roles and
negotiations of these roles against traditional norms. To enhance collaboration and
allow for a more reciprocal learning experience, specific games designed for inter-
generational collaboration may be valuable. One style of game that has the potential
for being designed as a collaborative space for fostering learning and “pushing
back” on traditional roles is alternate reality games. We describe these next.

Alternate Reality Games

Alternate reality games (ARGs) are a form of game that combines narrative, col-
laborative storytelling, mixed media, and puzzle solving. ARGs are an immersive
form of game in which the narrative and a series of puzzle pieces make up the core
components (Connolly et al. 2011). The game takes place over a mixed media envi-
ronment, which could include websites, phone calls, real-life environments, news-
papers, etc. Additionally, ARGs use media and narrative to blend the player’s real
life and game life creating a pervasive environment. Thus, ARGs attempt to blur the
lines between reality and fiction (Benford et al. 2006).

ARGs start with some form of a “rabbit hole.” This is the first point of contact
between a player and the game and it guides the player to the game. Typical rabbit
holes include a random link on a website, a QR code on a poster, or any clue that is
deliberately left for players to discover the game. The puzzle pieces within the game
are often designed to be solved through group efforts and collaboration between the
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players, for example, clues may be left in various cities or require different skill sets.
A “puppet master” is the person who orchestrates the events and guides players
through the unfolding narrative. The storyline itself has a certain flexibility as play-
ers discover fragments of the narrative throughout their gameplay and share their
interpretations with others in the group, creating a collaborative story (Bonsignore
et al. 2012).

The narrative of ARGs have two layers, the macro or canonical trajectory that
the designer creates, and the micro or participant trajectory that the player creates
(Benford et al. 2006). It is the designers’ decision on how much influence the play-
ers have over the narrative by creating gaps and points of convergence between the
canonical and participant trajectories (Bonsignore et al. 2014). To explore the affor-
dances of ARGs for collaboration and interaction, a more thorough examination is
presented below using several exemplar games to illustrate the key design features
that ARGs include; in particular, these include an immersive environment, collab-
orative storytelling, puzzle pieces, pervasive gameplay by blurring reality and game
play, and counterfactual thinking.

Immersive Environment, Collaborative Storytelling,
and Puzzle Pieces

Arguably, one of the first ARG was The Beast, which was launched in 2001 and ran
for 3 months (Sebastian and Kinzie 2006). The Beast was a viral marketing cam-
paign designed to promote Steven Spielberg’s film, Al. The rabbit hole was found
at the end of a trailer for the movie amidst one of the credit lines. Later, this same
line was found on a poster. It read: Jeanine Salla “Sentient Machine Therapist.”
This was not a typical movie credit and if someone was curious—and there were
people who were—they could do an online search for the person’s name. This
search revealed an entire biography of the person, including facts such as a fake
university, family, and phone number. If a person phoned the number, they discov-
ered that Jeanine’s best friend, Evan Chan, had died on an Al boat. This lead to a
series of clues that slowly revealed that the friend was murdered and the players
needed to figure out who did it, while other narratives also arose as the story pro-
gressed. The game immersed people in the mystery by involving them in the
unfolding story. In addition, people who called the phone number started receiving
strange messages (via prerecorded phone calls and fax) as part of the game plot
(Sebastian and Kinzie 2006). Near the end of the game’s lifespan, Anti-Robot
Militia rallies in New York, Chicago, and Los Angeles saw game players and actors
interacting in real life with the actors passing on clues to those attending the rallies
(Sebastian and Kinzie 2006).

During the game, players self-organized themselves into online forums in an
attempt to solve the puzzles. The developers of The Beast left the game fairly open,
allowing the players’ storylines to be included in the unfolding plot. The story was
being adjusted based on the players’ experiences and pieces of the storyline were
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written in as the game progressed. Thus, in this example, there was collaborative
storytelling between the players and the puppet master. During the 3 months, play-
ers formed their own collaborative groups to solve complex problems within the
ARG. Arguably, the most notable group was called Cloudmaker, which boasted
approximately 7000 group members (Sebastian and Kinzie 2006). Sebastian and
Kinzie (2006) used a combination of analysis from interviews of members of
Cloudmaker and the pivotal points in the archives to explore why the game was
engaging for players. First, the game was seen as being novel because it broke tra-
ditional game rules, particularly by having no clearly defined line between reality
and fiction, which helped create an immersive environment. Second, the narrative
itself was emerging throughout the game. This caused players to feel as if they had
some control over the game’s end. This engaging narrative was essential to contin-
ued gameplay, like reading a good book that the reader cannot put down.

These communities of learners, or possibly better worded, communities of prob-
lem solvers, came together with a set purpose of solving the mystery. Although the
game was an advertising ploy, the possible educational value in regard to collabora-
tion can be noted by the self-formation of groups to solve the puzzle pieces, collect
clues, and contribute to the game together. Sebastian and Kinzie (2006) proposed
that ARGs offer “potential for collaborative, socially-constructed learning during
gameplay (p. 2354).” Puzzle pieces are the main problem artifacts in ARGs and help
to provide an engaging problem-solving environment. Although there are more
active players that may help keep the pace, the puzzle pieces require various types
of knowledge (Sebastian and Kinzie 2006). This illustrates the potential for ARGs
to act as intergenerational learning tools that can foster collaboration between mul-
tiple “topic experts” from varying age groups.

Pervasive Gameplay: Blurring the Lines

Part of the immersive capacity of ARGs is their pervasive nature. Pervasive games
are games that allow play to cross over into the real world (Benford et al. 2005).
Traditional video games often create a “magic circle” where the player knows they
are in the game space and it is clear where the game ends and real life begins (Adams
2013). Yet ARGs sometimes deliberately manipulate this aspect, creating a perva-
sive environment. Part of the immersive ability of ARGs involves this blurring of
the lines between reality and fantasy by interweaving the narrative with the real
world (Whitton et al. 2014). In The Beast, this was seen from the initial rabbit hole
on a movie trailer, to including a live rally in New York. An extreme example of
pervasiveness is seen in the ARG called Uncle Roy All Around You (URAY). URAY
played with the boundaries of reality and fantasy in many ways. Gameplay started
with players having to give up their personal items (including phones, wallets, etc.),
briefing them on the game, and being given a PDA which they could use to guide
themselves through the streets to find a mysterious figure called Uncle Roy (Benford
et al. 2006). Collaboration occurred with an online player who tracked their
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progress using an online map of the city. Players could communicate with each
other and the online players could choose to help or hinder the efforts of the street
player. Here, the lines were blurred by using live actors and the city as a game envi-
ronment. Players did not always know whether people in the streets were actors or
members of the general public and this could be used by the designers to increase
the game’s pervasiveness (Benford et al. 2006).

Benford et al. (2006) studied gameplay in URAY in three different cities. They
gathered feedback from participants, and used ethnographic techniques such as
observations of players, actors, and staff. They found that the game succeeded in
blurring the lines between the real world and the fantasy world and this brought an
exciting and different experience to the game for players (Benford et al. 2006). The
advantage of blurring the lines was in creating a pervasive interactive experience.
However, this same aspect also crossed the comfort levels of some players. A bal-
ance of allowing players to feel safe and yet still immersed may need to be carefully
considered in future ARG designs, particularly for youth and older adults where
safety is sometimes of increased concern.

Collaboration and Counterfactual Thinking

Counterfactual thinking and collaborative problem-solving are two aspects that
have created a growing interest for using ARGs in education. ARGs can support
counterfactual thinking which involve players examining the “what ifs” and weigh-
ing of different options (Bonsignore et al. 2012). The counterfactual opportunities
and required collaboration of ARGs leave room for player input and the imagining
of different scenarios (Bonsignore et al. 2012). One exemplar ARG that did this was
World Without Oil (WWO). WWO took place over the first 32 weeks of a fictitious
global oil crisis. Each day of gameplay represented a week in the narrative. Players
participated in the scenario by posting blogs, videos, etc. where they attempted to
solve the problems that occurred. Thus, differing perspectives came together in this
“what if” scenario to solve problems that might occur if the world had an oil crisis
(JafariNaimi and Meyers 2015). According to Connolly et al. (2011), the value of
WWO was in playing out scenarios in a serious way to resolve real-world
problems.

JafariNaimi and Meyers (2015) conducted a critical analysis of World Without
0Oil, asking questions such as whether it actually promoted problem solving and
what kind of collaboration occurred. The game had 1900 people signed up, 1500
stories, and 60,000 observers. To better understand participation at a granular level,
JafariNaimi and Meyers (2015) created a database of contributions. They captured
86 audio files, 1165 blog entries, 117 images, 114 emails, and 75 videos. They used
quantitative data analysis to identify participation type and conducted a qualitative
analysis on 232 randomly selected entries (15 % of total).

The quantitative analysis found similar results to other online forums: there were
often a core set of contributors and, although many people signed up, not all were
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active players (JafariNaimi and Meyers 2015). They described the players as toe
dippers, lurkers, drop-outs, late-comers, and regulars. They found that the top 10 %
of active players contributed half of the posts, suggesting an uneven distribution.
However, people may have very different ways of being involved with these types
of games. For example, they describe lurkers as people who posted only once at the
end of the game. Yet their posts showed content that suggested they were active
peripheral participants even if they were not actively involved within the unfolding
narrative until the end. This suggests they were doing what has been termed
“e-listening” which is differentiated from lurking as it can serve a valuable learning
approach (Wise et al. 2014). Thus, they are still active players who engaged in other
ways. Based on their combined analysis, JafariNaimi and Meyers (2015) concluded
that World Without Oil allowed for a creative, interactive space for people to discuss
areal social issue even though its design fell short of producing a deeper collabora-
tive learning environment.

Alternate Reality Games for Learning

Several ARGs have been designed for educational purposes. One example is the
Arcane Gallery of Gadgetry (AGOG), an ARG designed for a youth demographic in
an educational setting (Bonsignore et al. 2012). This ARG focuses on the US Patent
Office, which was a hub of innovation between 1836 and 1932. The game required
students to use inquiry-based learning to examine history. The story starts with
cryptic messages and a questioning of history, since history is tainted by the per-
spectives of the people who write about it (Bonsignore et al. 2012). From here stu-
dents play the role of being part of a secret society in which they must examine
historical texts that were recently discovered to see if they are accurate. Bonsignore
et al. (2012) used a variety of design strategies including a pervasive transmedia
interface, integrative participatory narrative, a blended hybrid story world, player
participation and authenticity. Bonsignore and her design team attempted to create
designed experiences, versus using the game to deliver content. Thus, it attempted
to get the students to question history and make their own interpretations by provid-
ing gaps and inaccuracies.

The first iteration included sixty 13—15-year-old students, with 55 playing con-
sistently. It took place over 2 weeks during a history class. Bonsignore et al. (2012)
used a multimethod case study approach to study game play. Study results suggest
that the game was an engaging collaborative experience where students needed to
negotiate meaning. Some students reported enjoying feeling like spies, whereas oth-
ers felt that they were constantly thinking about the different puzzle pieces and how
to solve them, although a couple of students expressed frustration at having to think
beyond “memorizing history.” Even though more studies are needed, the research-
ers came away with a sense that the design allowed history to “come alive” through
the fun interactive environment (Bonsignore et al. 2012). This is one of the few
ARG designs for youth.
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Although WWO may have only touched the surface of the potential for ARGs to
be learning environments, it opened up many ideas and possibilities for using ARGs
in education. Bonsignore et al. (2012) begin to show the true potential of using these
games for a specific learning purpose and demographic. Through the series of chal-
lenges and unfolding narrative of ARGS, they may help create puzzlement and mys-
tery, which in turn stimulate engagement as seen in The Beast. The above cases show
the power of ARGs in terms of being pervasive, collaborative environments. The
rich narrative and immersive quality of the games provide a possible situation where
intergenerational collaboration could occur through an exchange of perspectives and
negotiation with the game. Furthermore, the flexibility and adaptability of designs
can provide a unique opportunity to address the heterogeneity while maintaining
accessibility concerns. As with MMORPGs, these games have the ability to create
rich communities that are engaging as seen in games such as The Beast and WWO.
The focus on narrative in the games often allows for deep problem-solving tech-
niques and the imaginative power of counterfactual thinking (Bonsignore et al.
2012). Such environments could create opportunities for different age groups to be
immersed together. However, to harness the potential of these forms of games for
intergenerational collaboration, an exploration of design considerations is a worth-
while approach.

Design Considerations

There have only been a few alternate reality game designs that have considered
these game spaces for intergenerational collaboration and learning (e.g., Hausknecht
2015; Costa and Veloso 2014). This section examines and discusses possible design
approaches for intergenerational collaboration within the game genre of ARGs. Our
approach also attempts to address the concerns of the gerontoludic manifesto (De
Schutter and Abeele 2015) by focusing on creating a reciprocal learning experience
within play. Thus, the design approach utilizes the perspectives of both age
cohorts—youth and older adults—to challenge their understanding of the world.
This exchange of learning is situated within the rich environment of the game nar-
rative and play mechanisms.

Crossing Game Trajectories for Collaboration

In this chapter, we showed that digital games can create an opportunity to bring
intergenerational players together (Aarsand 2007; Siyahhan et al. 2010; Chua et al.
2013); however, many games are designed such that only one player can take on an
expert role or one player may dominate due to traditional norms (Aarsand 2007;
Siyahhan et al. 2010). This leaves limited room for collaborative gameplay or per-
ceptions of reciprocal learning (Aarsand 2007; Siyahhan et al. 2010). One way to
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design ARGs to overcome this is by creating specific game trajectories that require
collaboration to move the game forward.

Benford et al. (2009) suggest that pervasive games, such as ARGs, can use a
framework of trajectories as a design and research approach. The trajectories in a
game involve the canonical trajectory and participant trajectory. The canonical tra-
jectory is the experience and points in time that the designer intends the player to go
through (Benford et al. 2006). However, within a game the players are able to also
create their own participant trajectory that strays from and adds to the canonical
trajectory depending on how open the game structure and narrative is. For example,
as players figure out what elements are part of the game and which are not, they will
move along their own path or trajectory and intersect with the canonical trajectory
at points when their actions map to the actual game elements. Part of the success of
an ARG is in the management of the tension between canonical and participant
trajectories (Benford et al. 2009). Allowing players to stray too far from the canoni-
cal trajectory may cause play to be confusing, while forcing players to always stay
on the canonical trajectory may make a game boring. The flexibility to move
throughout the game environment and “come and go” from the canonical trajectory
may create excitement for players as they discover the game’s plotline and lead their
own explorations.

We suggest that these ideas can be expanded upon when creating ARGs to sup-
port intergenerational collaboration. For example, when creating an ARG for both
youth and older adults, one design strategy might be to create a single canonical
trajectory through the game, thereby forcing both generations to participate in the
same elements of game play. Yet this could be challenging since the same game
elements may be too difficult or boring to one of the two demographics, or one
player may become the expert throughout. An alternative strategy may, instead,
involve designing multiple canonical paths though the game. There could be, for
example one canonical trajectory for each generation. This path could be designed
to be of specific interest to one of the two demographics, thus increasing interest in
the game. To encourage collaboration and interactions between the generations,
canonical paths through the game could then be designed to converge at various
points. Interaction between players from each demographic could be necessary for
further progression in the game. For example, players may need to come together to
move the game forward, similar to finding different pieces of a puzzle and bringing
them together and figuring out how they fit. Although there is hope that both players
will collaborate when they are along the same trajectories, this divergence and con-
vergence specifically requires both parties to be actively engaged in gameplay.
Another approach may involve designing two different trajectories where players
need the help of another at various points in order to progress along their own trajec-
tory; one person may be considered an expert that can help out the other player at a
certain point. For example, youth players may have to solve puzzles about World
War II where older adults who are potentially subject-matter experts (by experienc-
ing the war period firsthand) can help them progress on their path. Then the role of
expert could change in the next set of puzzles.
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Crossing Game Trajectories with Real-Life Trajectories

Previous intergenerational game studies have suggested the inclusion of “meaning-
ful topics” within games (Siyahhan et al. 2010). Rich learning and discourse can
occur when learners share multiple and varying perspectives (Stahl 2004). One way
to create these experiences is through the incorporation of cohorts’ real-life trajec-
tories and history into the game.

In gerontology, life course theory considers many aspects that affect a person’s
life and how the interplay of different trajectories influence and create the individu-
al’s life course (Elder 1994), something not that dissimilar from game trajectories.
Life course theory comprises of a number of factors including a sociohistorical
perspective, life timing, linked lives, and human agency (Elder 1994). A sociohis-
torical perspective focuses on the importance of the birth year and what is happen-
ing historically for a person at different times of their life due to specific events.
There is a certain cohort effect due to events occurring for these groups at the same
time (Elder 1994). Historical points can affect a person’s life course. For example,
if a person was alive in World War II, their experience and understanding of the
event will be very different depending on the age they were when it occurred. If they
grew up as a child during World War II, it might have meant rationing food and pos-
sibly parents who were very busy or away; whereas, if they were adult men, it may
have meant being a soldier in the war.

With this in mind, puzzle pieces and clues within ARGs could be used to lever-
age differences based on diverse cohort understanding. We are not suggesting ste-
reotyping all people of a cohorts’” experience. To the contrary, a person’s memory
and perspective of historical events could be used to generate meaningful discus-
sions across generations. For example, designing a game narrative that takes players
back to 9/11 and the terrorist attacks on the World Trade Center in the United States
may provide a point in players’ real-life timeline where they have specific experi-
ences and knowledge to share. Thus, in using 9/11 as a narrative focal point, those
born in the 1980s or earlier may remember the difference in security and govern-
mental security measures. However, for those born after this point in time, their
experience is a world that has always been this way. Both generations may be able
to share their differing perspectives as part of the ARG.

Games designed with narrative that incorporate issues relevant to the players’
lives allow for meaningful discussions to occur (Siyahhan et al. 2010). Incorporating
meaningful experiences could be achieved by finding narrative that intertwines with
topics of importance that cross both cohorts’ timelines as suggested above, which
leaves opportunity for sharing perspectives and reconstructing understanding. These
may be very broad such as perspectives on fundamental human rights or issues that
expand across time, such as woman'’s rights. They could also be very specific such
as one’s reactions to the Boston Marathon bombing on April 15, 2013. Furthermore,
incorporating aspects of current topics or “what if”” possible futures as seen in WWO
allows for the pervasive feeling and blurring of the lines as it crosses with the per-
son’s real time in a person’s life trajectory (Bonsignore et al. 2014).
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Another possibility for utilizing the cohort effect is through the types of clues
and codes used in an ARG. A person of a certain generation may be able to recog-
nize Morse code (not necessarily read it), whereas a younger cohort may understand
how Snapchat works and may see a clue embedded there more easily. Thus, a com-
bination of leaving clues in recognizable forms and media for the two generations
may help to keep the momentum of two players requiring each other’s assistance to
complete the game. This aligns two separate canonical trajectories where hopefully
a variety of prior knowledge is required, increasing the likelihood of multiple
experts throughout.

A final point on cohort effects is the differences in understanding of what play is
(Brown and De Schutter 2016). The authors noted that cohort experience with play
and digital games may be different and designs could consider such differences. For
example, different age cohorts may have had certain games that were popular in
their childhood/youth that were enjoyed and easily recognized (Brown and De
Schutter 2016). These may shape their perceptions of play. Each player will be
bringing their own experience of play to the ARG which will require negotiation
during their collaborative interaction. Thus, there may be a reciprocal learning of
what play means. For example, if a player is used to ludic style puzzle games such
as Tetris while another has been involved with immersive Multiplayer narrative
style games, the two may bring different skills and understanding to the game expe-
rience. Within the game, one player’s understanding of play as fitting together of
puzzle pieces and the other’s understanding of an unfolding narrative may leave
opportunity for showing each other the excitement of the different styles. Brown
and De Schutter (2016) suggest that designers could also incorporate these effects
by finding out which games were popular at different points in time.

Collaborative Storytelling

Alternate reality games provide the opportunity for knowledge construction through
collaborative storytelling. As players attempt to make sense of the narrative pieces,
they will also be adding to the narrative with their own understanding of the events
(Bonsignore et al. 2014). ARGs provide the possibility for players to contribute to
the game narrative, or at least feel like they do. Some games may use a thickly plot-
ted narrative where the players neither veer too far off of the designed canonical
trajectory, nor do they actually have much control over the plot. In these designs,
there is often a strong guiding force as players are directed through certain narrative
points (Bonsignore et al. 2014). On the other hand, some ARGs are loosely designed
leaving a lot of room for player input, such as in World Without Oil (Bonsignore
et al. 2014). This allows for counterfactual thinking, but may create a less guided
gameplay (Bonsignore et al. 2014). This balance could be particularly important
within a game designed for players who may not have experience with these styles
of gaming environments. Scaffolding may need to be carefully structured.
Hausknecht (2015) suggested progressing in phases, easing players into the perva-
sive mixed media environment.



Blurring the Lines of Age: Intergenerational Collaboration in Alternate Reality Games 61

Furthermore, in learning environments there is often a need for player guidance
from the start (Romero et al. 2012). Leaving the game too open may not work for
all players, especially those with varying levels of experience and understanding
that could easily occur with intergenerational games. However, guidance should not
influence the narrative, the immersive nature, or the pervasiveness of the game neg-
atively. Opportunities are available for just-in-time guidance from characters that
push the narrative forward. Including guidelines within plot structure or even within
clues may be a useful way to create continuity.

The narrative is a large feature in ARGs and it can guide characters in positive or
negative directions. As noted by JafariNaimi and Meyers (2015) in examining
WWO, the design of the interface and focus on oil prices guided players to continu-
ally focus on transport issues, rather than a broader set of concerns. This may have
limited the possibility of further in-depth discussions amongst players. Thus, when
considering this for a combined interaction of youth and older adults, the guiding
structure of the narrative needs to be targeted to the desired collaboration and
knowledge construction.

Mixed Media

Alternate reality games are mixed media experiences that span different types of
online and offline media. Depending on the media and the skill level of the players,
this may pose difficulties. The experience may require a certain level of scaffolding
and guidance to move the players between media types. Content may also need to
be designed for different types of media, given the differing skill levels (e.g., text
messaging for older adults as it may be a new technology to them, but Vine for
young adults to reflect their interests). Or, one could design for the same media and
suggest that the two demographics collaborate to help guide each other. At times,
the younger person may utilize their skills and teach the older adults how to under-
stand and use the new technology. As mentioned, one would not want this to be the
game’s entire focus as it would create a one directional approach to learning, yet this
could still be a valuable learning and teaching approach at certain points in the
game.

Another important aspect is the design of the rabbit hole and an ARG’s main web
site, if it has one. Intergenerational ARGs would need to be designed cautiously
such that all players would be able to find the rabbit hole and main site and recog-
nize them as such. An example of where the rabbit hole could pose a problem is
given with the ARGs for Orientation, Socialisation and Induction (ARGOSI) proj-
ect that took place in Europe. This included a game called ViolaQuest that provided
students at Manchester Metropolitan University with an alternative process for
induction, getting to know others, and providing information literacy (Whitton et al.
2014). One difficulty they encountered was advertising through a rabbit hole. While
the researchers had a specific rabbit hole that students were meant to engage with,
the students did not realize what it was. Many students said they did not understand



62 S. Hausknecht et al.

the purpose, yet when it was explained to them they said they would have been
really interested in the game (Whitton et al. 2014). Thus, this project points to an
important design flaw for educational settings. Although traditional ARGs use rab-
bit holes for initial discovery, and then word of mouth starts to take hold, with a
specific target audience, this may not be viable. Having an obscure entry point into
the game would likely also not work for a range of diverse players. Thus, a design
with a targeted audience will likely need an overt rabbit hole that explicitly guides
players to the game. For example, after players agree to play, they could receive an
email link that is clearly related to the game and denoted as the starting point. This
may come back to understandings of play. If players have not experienced an ARG
before, they may not immediately understand that “anything” could be part of the
game.

While working with youth, Bonsignore et al. (2012) found that having one main
web site for sharing information (with multiple subpages) was easier in a learning
environment with the cohort they were working with. Initial ARG designs may need
to include plans for increased guidance where needed. For example, Hausknecht
(2015) suggested incorporating characters who play as players and provide extra
guidance where needed, while not ruining the flow of gameplay.

Conclusion

Alternate reality games could provide an opportunity for intergenerational collabo-
ration and learning that can use varying skills and world views to contribute to game
play. Their pervasive nature allows for engagement and a crossing of real-life trajec-
tories with game trajectories. This may allow for points where meaningful discus-
sions can occur.

We believe that we have addressed some of the current concerns of game-based
learning across the lifespan, particularly where older adults are concerned, by
exploring games as a means for contributing to intergenerational learning that is
reciprocal, playful, and meaningful to players. Such games may ease some of the
tensions between experts and novices as seen in previous research on intergenera-
tional play. It is hoped that the interaction within such games will also help to reduce
ageism through playful interaction, shared experience, and negotiating different
perspectives.

We have presented background research that describes ARGs as intergenera-
tional learning environments, along with a series of design considerations that sug-
gest the ways in which ARGs may fulfill this role. While grounded in the related
literature, as well as our expertise in game study and design, these design consider-
ations are certainly preliminary. We suggest that designers of educational systems
and games consider them as a starting point for design explorations such that they
can be verified, critiqued, and built upon as a part of future research.
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Implementing Maker Spaces to Promote
Cross-Generational Sharing and Learning

Sylvie Barma, Margarida Romero, and Rollande Deslandes

Abstract In this chapter, we seek to contribute to a reflection on cross-generational
sharing and learning by presenting a position paper on the potential that the imple-
mentation of maker spaces presents in formal and informal educational settings. We
first discuss the main characteristics of the maker movement and illustrate some
concrete activities that are taking place in Montreal and Quebec City. We then
explore to which extent students build knowledge within maker spaces, acquiring
knowledge, and competencies through a participatory approach with the extended
members of the school community. Our conclusions highlight the great potential
that maker spaces hold for the improvement of cross-generational relationships and
for the foundation of learning across the lifespan.
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Introduction

In this chapter, we seek to contribute to a reflection on cross-generational sharing
and learning by presenting a position paper on the potential that the implementation
of maker spaces presents in formal and informal educational settings. We first dis-
cuss the main characteristics of the maker movement and illustrate some concrete
activities that are taking place in Montreal and Quebec City. We then explore to
which extent students build knowledge within maker spaces, acquiring knowledge,
and competencies through a participatory approach with the extended members of
the school community. Our conclusions highlight the great potential that maker
spaces hold for the improvement of cross-generational relationships and for the
foundation of learning across the lifespan.
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The maker movement aims to interconnect people who want to engage in con-
structing and tinkering with objects, new technologies, and digital tools (Dougherty
2012). According to Dougherty, the community and the maker interconnectedness
are at the basis of the maker movement and an essential trait of the maker spaces
reuniting makers of different ages for learning and creating artifacts together. While
the term “maker space” is widely used in North America, the term “FabLab”
(Fabrication Lab) is sometimes used to describe it. In both cases, the spaces unite
people interested in technological tinkering and in the co-construction of artifacts
(Suire 2016). For Capdevila (2013, p. 2), “Hacker spaces, Maker spaces, Living
Labs, FabLabs or co-working spaces are common denominations of localized
spaces of collaborative innovation (LSCI) where knowledge communities meet to
collectively innovate spaces of collaborative innovation.” For this author, common
features of these spaces include openness to the public and shared norms related to
the way they share information, tools, and knowledge among the different partici-
pants sharing these collaborative spaces of innovation.

From an educational perspective, maker spaces have a great potential for the
fostering of learning in science and technology and other fields. They provide
opportunities for cross-generational projects too. Maker spaces are defined by
Scalfani and Sahib (2013) as “informal learning environments where users are
physically brought together in a highly collaborative setting to create and explore
research as a team” (p. 11). They are also starting to be integrated in formal educa-
tion for age-specific groups. For instance, maker spaces in elementary schools are
considered a children-oriented space where teams explore techno-physical solu-
tions. At the high school level, teenagers find new spaces to connect with each other
and also with their teachers and many parents also get involved in the support of
such initiatives. The allotted time for learning and making is redefined as new
spaces and schedules emerge. Let us now dive into this emerging culture, namely
the maker movement.

Maker Movement: General Considerations

Occidental societies have been organized in increasingly specialized group activi-
ties which tend to concentrate citizens according to their main role in society: tod-
dlers are placed in kindergartens, children in schools and children-oriented
extracurricular or leisure activities, teenagers in high schools, adults in professional
organizations or leisure activities, and older adults in foster care and older adults’
leisure activities. The age segregation in current societies has led to a high level of
isolation, especially among older adults (Hagestad and Uhlenberg 2006; Vanderbeck
2007). Families including grandparents, parents, and children are becoming minori-
ties and there is an increase in average physical distance between different family
members (Hallman and Joseph 1999). Community centers, which are one of the
structures having greater facility for the creation of intergenerational activities,
have also embraced the age-specific leisure orientation, making short time slots of
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age-based group activities where there is very little time for activities that could
help to create a sense of cross-generational community. The opportunities and
spaces for intergeneration activities within community centers are still innovative
programs that are not generalized globally (Kaplan 1997). Considering that differ-
ent family generations live in different households separated geographically, there
is a reduction of informal learning opportunities inside the family because of lim-
ited and, often computer-based, interactions. Outside families, intergenerational
learning opportunities are very limited (Fielding 2011) despite the obvious value of
older adults’ experience-based knowledge and younger generations’ technological
strategies that could be transferred to older generations. Creating maker spaces for
joint projects requiring both experience-based and technological know-how could
be an opportunity not only for different types of intergenerational learning but also
for achieving the goal of inclusive design (Clarkson et al. 2013) when creating new
technological artifacts. Maker spaces are “open to do-it-yourselfers of varied back-
grounds and ages” (Savage 2013, p. 20) which can contribute to the development of
scientific career interest among younger participants and a better relationship to
science and technology in older adults. Diving into the maker culture has inevitable
impact in the formal educational setting. We see why and how it has an impact on
traditional pedagogical practices in the classroom.

Maker Spaces to Challenge Traditional Models of Teaching
and Learning Across Generations

According to the OECD (2001), the knowledge public space is in constant motion
(OECD 2001). The second half of the twentieth century was marked by the produc-
tion and distribution of a large amount of knowledge and the development of com-
munication technologies (ICT). These changes have transformed the social,
industrial, and technological environments in which we live. We are witnessing the
transformation of family structures and the labor market as well as a change in the
learning and school public spaces (Maroy and Cattonar 2002; Tardif 2012).
Individuals are asked to take on new challenges in a world marked by a significant
amount of new information, such as the development and mobilization of new skills
allowing the individual to live and emancipate (Aikenhead 2006; Barma et al. 2015;
Jones and Graham 2015). The most significant consequences of these changes
include trades multiplication and job diversification (Savickas, et al. 2010).
According to some American statistics, young people today will have an average of
11 different jobs between 18 and 42 years (US Bureau of Labor Statistics, 2008).
Prospects for employment are less predictable and the transitions are becoming
more frequent and more difficult (Savickas et al 2010). These changes encourage
the worker to develop skills and competencies related to sophisticated technologies,
thus meeting challenges related to expectations of flexibility rather than stability,
and making it possible to maintain their employability and the creation of their own
job opportunities.
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Countering the Documented Decline of Interest in Science and
Technology

Younger generations in Canada are putting aside science studies accentuating the
deterioration of scientific culture, resulting in irreparable loss of know-how essen-
tial to the functioning of enterprises, economy, and society in general (Robitaille
2010). According to the World Economic Forum (WEF 2014), the competitiveness
of economies is a key issue in the economic growth of a country, but for the past
3 years, the quality of mathematics and science and technology teaching is declin-
ing, positioning Canada in 18th place behind Finland, Switzerland, and France. It is
also declining with respect to the use of the newest technologies (31st place). This
situation is worrying and it justifies the importance of equipping individuals in
order to better understand a social reality increasingly marked by science and tech-
nology (Aikenhead 2006). Science education has been taught in a traditional form
in Quebec universities, with very little innovation in the latest years. The recent
integration of educational robotics and coding has introduced new constructionist
approaches (Papert and Harel 1991) where learners learn by modeling, construct-
ing, and evaluating techno-physical artifacts. This enriches socio-constructionist
approaches and the increasing use of game-based learning both in formal and infor-
mal contexts (Kaszap and Rail 2010). The maker activities engaging learners in
modeling techno-physical artifacts through electronic and robotics components
could help to develop interest in science, technology, and art for learners engaged in
a tangible constructionist process. Younger generations need to have relevant situa-
tions presented to them that could lead to a personal commitment on their part over
a longer period of time and the development of a positive feeling regarding a scien-
tific concept (Barma 2011, Lacasse and Barma 2012). Many researchers suggest
that implementing innovations in and outside of the classroom allows the develop-
ment of a positive feeling about scientific concepts (Eick and Reed 2002).
Originally, most typical “interests enjoyed by the maker culture included engi-
neering-oriented pursuits such as electronics, robotics, 3D printing, and the use of
digital control tools, as well as more traditional activities such as metalworking,
woodworking, and traditional arts and crafts” (retrieved from https://en.wikipedia.
org/wiki/Maker_culture). Maker spaces have the potential to be participatory activ-
ity systems that engage students, their teachers, and the community in a modeling
approach and construction of artifacts both digital (programming and visualization)
and tangible (objects and technological systems). Building prototypes using com-
puter supported software or engaging in analytical retroengineering is also a col-
laborative activity. To this end, research sheds light on the importance of using
educational activities that guide students toward a design approach or a testing of
technical objects (Crismond 2001a, b; Edelson 2001; Lacasse and Barma 2012). It
promotes better critical analysis of technical objects and their integration with sci-
entific concepts. This recalls Vygotsky (1978) who argues that learning is based on
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Fig. 1 A wooden windmill capable of producing up to 40 V

the activity, context, and culture in which it is done (Greeno 1998; Lave and Wenger
1991) and the learning-by-making approach (Papert and Harel 1991). Koballa and
Glynn (2007), as well as Eick and Reed (2002), who report that a majority of stu-
dents want a greater proportion of practical work. Hodson (2006) highlights the
relevance of science teaching in light of practical work. According to these research-
ers, teachers must not only focus on minds on approaches, but also on hands on
approaches.

A concrete example of this trend has been implemented in Quebec high schools
where an applied science curriculum is mainly oriented toward a pedagogical
approach rooted in technical objects, technological systems, and products more or
less familiar to the students, but still part of their environment. In Quebec City, since
2010, Barma has brought together 84 teachers and lab technicians to accompany
more than 500 10th and 11th graders to design and produce technical objects such
as wooden windmills or wooden microscopes they can bring home and use in their
backyards. Figures 1 and 2 provide a concrete representation of the technical objects
produced by students.

The preliminary results of the 6-year study are very encouraging and highlight
the importance of contextual active learning to enhance student’s self esteem and
interest in science, technology, and craft (Lacasse and Barma 2012). One of the
most promising openings for researchers is a shift of perception of the world of
technical production by students: they become makers, not only consumers.
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Fig.2 A wooden microscope in progress. Possible magnification to look at a daphnia around 100x
(depending on students’ precision)

Building on the Maker Culture to Promote Cross-Generational
Dialog

Maker spaces seek the long-term cultural transformation of material consumption to
a culture of knowledge creation (Katterfeldt 2014). There are nine key ideas under-
lying the maker culture: making, sharing, giving, learning, equipping, playing, par-
ticipating, supporting, and promoting change. The importance attributed to the
construction of physical objects (physical artifacts), in addition to promoting the
creation of digital spaces (digital artifacts) is a feature of the maker device that dis-
tinguishes it from previous information technology revolutions. In 2012, Chris
Anderson, then chief editor of Wired magazine, compared the maker to a new
industrial revolution. Maker spaces promote (1) the creation of new digital applica-
tions by programming learning and (2) their intersection with areas traditionally
separated as manual work on machine tools and other working methods in work-
shops. It also encourages the reconciliation of education in formal and informal
environments. For decades, some researchers have seen expertise as an essential
part of learning (Martinez and Stager 2013). The development of skills in action
encourages learners to be aware of the consequences of their actions and of the
influences and positive changes they can create in their school or in their commu-
nity (Gee 2007; Gouvernement du Québec 2011). Playing, experimenting, investi-
gating, and solving problems are actions that progressive educators have put forward
in their classes (Halverson and Sheridan 2014). Concrete examples of creative
maker spaces in schools appear as open public places where machine tools or 3D
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printers are computer driven for the design and construction of objects by and for
the students. Many see it as a major effort of democratization of teaching and learn-
ing science and technology (Gershenfeld 2008). Coffield (2000) argues that “infor-
mal learning is not an inferior form of learning”: it is very important and valuable
too.

For the past 5 years, the maker movement has been growing in North America
not only within communities but also in the field of education in science, technol-
ogy, engineering, and mathematics (STEM) (Halverson and Sheridan 2014). Based
on the data from hackerspaces.org, Capdevila (2013) observes the apparition of the
first Hacker spaces in 1982, but he observes the change from a marginal expression
of the hacker culture to the popularization of these collaborative learning innovation
spaces since 2007. In Quebec, we are witnessing the emergence of different initia-
tives in the form of FabLabs or digital manufacturing citizen workshops. In
Montreal, Communautique is a “non-profit organization dedicated to promoting
information literacy and promoting civic participation via communication technolo-
gies. They aim for a democratic cyberculture that is available for everyone, to com-
bat socioeconomic exclusion and promote resourcefulness and self-reliance”
(communautique.qc.ca). Communautique hosts not only different initiatives of col-
laborative spaces of innovation but also training services. The SAT Urban Hub aims
to provide facilities and support facilities for Montreal and Quebec artists, research-
ers, and business developers. In Quebec, the Espace Lab of Quebec is organized as
a part of the MIT FabLab networks and is hosted in the Bibliotheque Monique
Corriveau in order to facilitate access for a large public. In addition to this public
and non-profit initiatives some private schools are also developing their maker
spaces as a way to transform the traditional library into a co-creation space for inno-
vation and learning through construction (Papert and Harel 1991).

Inspiring Initiatives to Promote Interaction Between Parent—
Adolescent and School-Family—Community

Maker spaces are also a way to promote interaction between parent—adolescent and
school-family—community. In line with Epstein’s (2011) and Hoover—-Dempsey’s
works (Walker et al. 2010), and the “out-of-school learning opportunities” high-
lighted by the Harvard Research Project, we suggest providing informal science and
technology events. By partnering with community organizations, businesses, and
local universities, it becomes possible to have access to resources that are essential
for the success of such an event, that is, space, vendors, content experts, volunteers,
and money. These activities bring together parents and youngsters and even the
whole family to play together, to understand science and technology education, to
learn from each other, and to share new knowledge. As Henderson et al. (2007)
point out some parents are hungry for knowledge. Frequently, children will pair up
with parents or other community members when it comes to more high-tech areas.
These experiences raise awareness among students and their parents that what they
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learn in school matters in their life outside the classroom. By experiencing such
activities, parents and members of the community can encourage youngsters to
develop their creativity, their autonomy, and their critical-thinking skills (McCubbins
etal. 2014). As members of a community of learning, they themselves become more
informed of youth’s experience in traditional schooling.

Moreover, in light of extensive work over the last decades regarding
school-family—community collaboration and interaction between parents and ado-
lescents (Deslandes 1996, 2006, 2009, 2015; Castelli et al. 2003a, b; Epstein 2011;
Henderson et al 2007), this sharing is a means that is likely to foster family and
community involvement with their youth. Indeed, studies have shown that school
practices influence parental involvement in schooling (Dauber and Epstein 1993).
The interactions between parents and adolescents characterized by warmth and
acceptance and through which parents express an interest in the youngsters and
promote their autonomy contribute to the development of their identity, their sense
of responsibility, and their full potential (Deslandes 2005, 2007; Deslandes et al.
2008). The role of the student, participating with his/her parent(s), is also an impor-
tant element of effective family—school collaboration (Deslandes and Bertrand
2005). For its part, the community—school partnership refers to links between
schools, community members, organizations, and mid-community affairs that
directly or indirectly support and encourage growth and social, emotional, physical,
and intellectual youth (Little et al. 2008). This may be neighborhoods, community
organizations, businesses, cultural groups, municipalities, universities, sharing
norms, values, and attitudes that can be targeted to promote learning, success, and
student retention (Deslandes 2011; Epstein 2011; Sanders 2010). In a formal educa-
tion setting such as the school, a system put forward in maker spaces, that seems to
be working with our southern neighbors, might suggest avenues to promote the
appropriation of knowledge by high school students and change their relationship to
the larger community fostering cross-generational interest and dialog.

Maker Spaces and Cultural Activity Theory: Hybrid Spaces
to Promote Cross-Generational Learning

Cultural historical activity theory (CHAT) is now guiding our reflections to foster
collaborative relationships between student’s diverse age groups or between other
members of the community. CHAT focuses on how new forms of learning can be
addressed and how they may enable social innovation (Engestrom 1987; Engestrom
2015). This theory holds that the learning activities are socially situated human
activities (Parks 2000). Reading social innovation in the form of cross-generational
interrelations makes us consider school education a form of human activity that
cannot be reduced to content or pedagogical methods for fostering learning
(Engestrom 1987). In sociocultural theories, activities undertaken by an individual
are closely related to a conscious goal, a motivation that is linked to the actual
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context in which the activity is occurring. Regarding personal motivators, some
teachers believe that working with parents is part and parcel of their professional
responsibilities: that they are expected to do so from both the school and the district
leaders as well as making a difference in actively supporting parental involvement
in students’ learning (Deslandes et al. 2015).

In line with other sociocultural and cultural-historical scholars (Hedegaard 2005;
Monk 2011; Rogoff 2003), we believe that we must move away from unidirectional
and top-down transmission models in investigating intergenerational learning. It is
no more a question of exclusive straightforward linear view. CHAT opens up an
alternative lens to study the processes involved in intergenerational learning with its
concepts of participation, mediation, and motives along with artifacts (e.g., techno-
logical devices) and tools (e.g., communication). It is thus possible to study recipro-
cal influences and transformations that are happening between parents and
adolescents and other members of the community. Maker space situations provide
social opportunities for participation that acts as a mediator of transformation of
knowledge and practice learning within and between generations. Maker spaces can
provide the openness for creativity to take root as well as more content-oriented
subject topics. The educational activities developed in maker spaces are in support
of collaborative product development. The process of problem solving and co-cre-
ativity is part of the constructivist process (learning-by-making) (Papert and Harel
1991) related to computational thinking (Wing 2006) that mobilizes computer pro-
gramming as knowledge modeling. In terms of the activity system, it is now possi-
ble to identify several activity systems that will be involved in the process of putting
into place maker spaces or of sharing events in different settings: classroom, school,
family, or the larger community. This wealth of diverse backgrounds refers to the
concept of hybrid space development. It requires that several activity systems come
into relationship with each other for the establishment of a zone of proximal devel-
opment. This new shared space called hybrid assumes that at each of the boundaries
of the students’, teachers’, or community members’ activity systems, individuals
will take action to pursue the goal of sharing maker experiences across generations
(Fig. 3).

To understand the creative object under construction and expansion (the maker
spaces for maker activities), the border is a key concept. Kerosuo (2006) defines the
boundaries as “established distinctions and differences between and within activity
systems that are created and approved by groups and individual actors during a long
period of time while they are involved in these activities” (p. 4). Gutiérrez et al.
(1999) show how a classroom in itself is a polycontextual environment and is con-
stitutive of multiple connected systems and informal spaces of learning contexts.
Transforming school activities in their expansion through the construction of hybrid
spaces is an idea from the third generation of activity theory (Engestrom 1987). We
find the metaphor of expansion fruitful in the context of our positioning on the
maker movement because it puts primacy on communities whose members learn
“something that is not yet there” (Engestrom 2001). Applying Gutiérrez and
Calabrese Barton’s (2015) notion of building a Third Space or a hybrid space, maker
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Fig. 3 Sharing an object and providing conditions to put in place maker activities

spaces can reveal organizational, pedagogical, and social imaginaries. Yamazumi
(2008) pointed out that the projects in schools should teach the content in reference
to their social development and outside the school context. This is in fact what peda-
gogical practices linked to maker spaces are likely to facilitate and put into place.

Opening Up Toward the Future

Maker spaces will enhance both the “old way” of working in classrooms such as
experimentation, work on machine tools, and the essential digital skills to develop
in the twenty-first century. We strongly believe that encouraging individuals to par-
ticipate in maker activities can be an important advance in terms of knowledge
creation. Little empirical research has been done to document the impact on stu-
dents as well as the influence maker spaces can have on cross-generational dialog.
The sharing of experiences and maker expertise may contribute to the dissemination
and the demystification of knowledge creation among students, parents, and the
general public.

On the occasion of a conference organized by the BBC recently, the British
astrophysicist Stephen Hawking said that one of the greatest threats to humanity is



Implementing Maker Spaces to Promote Cross-Generational Sharing and Learning 75

currently linked to the progress of science and technology. In our opinion, this state-
ment is a strong incentive to put forward learning experiences and provide maker
spaces for the benefit of cross-generational dialog and the empowerment of all citi-
zens to develop twenty-first century skills. These new hybrid spaces may be revealed
as fruitful to address future cutting-edge technological challenges and shared
knowledge built with members of their community. In the United States and in
some Canadian provinces, makers appear as passionate individuals who come
together in associations, schools, institutions, and enterprises. It is imperative that
the policy makers and stakeholders get involved in this process. The impacts go
beyond the school setting and meet the identity dimension so important across life.
Sharing fairs put forward the importance of school-family—community relations. It
bridges intergenerational differences. Canada has entered a period when there are
more baby boomers than teens under 16 years. The maker movement can be an
effective means of combating intergenerational tensions because maker fairs are
meant to be public and participatory. Dialog between adolescents and adults around
issues like industrial robotics, drones, 3D printing, repair, or welding of electronic
circuits may contribute to a demystification of all technological progress. From the
perspective of teaching practices, co-modeling of educational activities between
researchers and practitioners is a unique way to motivate the extended educational
community. In response to a decrease in the interest of scientific careers, in the long-
term, knowledge creation in maker spaces may restore confidence to young people
in their capacity to produce, play, and no longer act only as mere passive consumers
but as creative, critical, and active citizens.
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Promoting Intergenerational Participation
Through Game Creation Activities

Hubert Ouellet, Margarida Romero, and Kimberly Sawchuk

Abstract This chapter analyzes game creation as a way to promote intergenerational
participation, develop new learning opportunities, and help reduce generational seg-
regation through the use of ICT. We start discussing the current societal challenges
including digital ageism, digital access, and interaction (Sawchuk and Lafontaine
2015) among elders and the generation segregation (Thang 2011). We then introduce
the activities developed within the Silver Gaming group in the Ageing + Communica
tion + Technologies partnership project (http://www.actproject.ca) to advance our
understanding of how applied research activities can contribute to the development
of participatory game creation and different types of digital games (Romero and Loos
2015). Within the context of the ACT Silver Gaming activities, this chapter explores
four instances that used game creation as an intergenerational participation activity.
The first activity, held in a secondary school of the Québec City metropolitan area
used making a game to bring together the life narrative of an older adult who had
immigrated to Québec with secondary level students. The second and third occur-
rences were held during the Silver Gaming International Summer School (SGISS) in
August, 2015, reuniting participants starting from secondary level students and adults
from different ages groups. The fourth instance was a workshop held in September,
2015, at an intergenerational activity day at La Maison Léon-Provancher, a Québec
city-based organization that is promoting biology, science, and technology to
grade-school children and the community, including their parents and grandpar-
ents. We end the paper by discussing the limits and opportunities of the game cre-
ation as a way to promote, through creative uses of ICTs, intergenerational
participation, and learning.
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Introduction

In many ways, game creation can be seen as a cross-generational Trojan horse: its
alluring exterior sparks curiosity and is expected to announce unlimited fun to
children and teens—are not games supposed to be fun? (Bourgonjon et al. 2013).
Children see game creation as a way to tinker with computers and express them-
selves (Brennan and Williams 1995; Caperton 2012). As Livingstone and Bovill
has contended, children are generally curious about technologies (2013) and
engage in trial and error, copying and demonstration strategies to develop their
understanding of technologies (Plowman et al. 2008). In contrast, research has
indicated that there are more reflexive uses of technologies amongst older adults
(Hyvonen et al. 2013), who often analyze the potential of technologies before
deciding to use them. This way of thinking technological usage by older adults
tends to be less impulsive than the trial-and-error discoveries of the younger users
of technologies (Boyd 2014). Because of the higher degree of critical thinking
toward the use of technologies among older adults observed within the CoCreat
Lifelong Learning project (Hyvonen et al. 2013; Romero et al. 2012), we cannot
assume that older adults who do not show “unconditional techno enthusiasm” are
ICT illiterates or have difficulties in using “new” technologies; their reflexive
appreciation of technological artifacts leads to different engagements with tech-
nologies, which may be less intensive in terms of ICT frequency and time-on-task
and more oriented toward the accomplishment of predefined communicational
goals, creative activities, or information searching. While this suggests different
intergenerational learning styles, it is difficult to predict or define levels of ICT
literacy or the degree of interest in technologies by younger or older generations
that consider age as the only significant factor. Despite the discussion of the exis-
tence and advantages of the so-called digital natives in terms of ICT skills (Bennett
et al. 2008) and the myth of the homogeneity of older adults in their relation to
technologies (Mitzner et al. 2010), there is a growing corpus of evidence that point
to a high level of diversity within age cohorts and much variability regardless of
the age of the subject (De Schutter 2015; De Schutter and Malliet 2014). In our
experiences with intergenerational game development, we have observed both
highly connected, gizmo-oriented older adults and technophobes and techno-
agnostics among children and teens (Plowman and McPake 2013). The main argu-
ment for the existence of digital natives is that technology creates a gulf between
generations and that these differences become innate because users are born into
different generational cohorts. By staging learning experiences that allow end-
users from different age groups to show their digital diversity and creativity, these
arguments can be addressed and redressed. This chapter contributes to our under-
standing of these critiques through a reflexive self-examination of game creation as
an opportunity for learning-by-doing at different stages of the lifespan and as an
opportunity for intergenerational learning (Romero 2015).
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Stereotyping Digital literacy

A persistent argument in the current literature is that older adults should acquire a
certain digital literacy before engaging in the digital society (De George-Walker and
Tyler 2014) because of their status of “digital immigrants” (Loos 2012). Children,
by contrast, are assumed to be “digital natives” and are supposed to have a certain
degree of digital literacy because they started using technologies younger (Bennett
et al. 2008); age is used as the determining factor in identifying who are digital liter-
ates. But is it really the case? As Boyd (2014) argues:

Teens may make their own media or share content online, but this does not mean that they
inherently have the knowledge or perspective to critically examine what they consume.
Being exposed to information or imagery through the internet and engaging with social
media do not make someone a savvy interpreter of the meaning behind these artifacts.
Technology is constantly reworking social and information systems, but teens will not
become critical contributors to this ecosystem simply because they were born in an age
when these technologies were pervasive. (Boyd 2014, p. 177).

Let us go back to the etymology of the word literate. Linked closely to the Latin
literatus, it means “educated, learned”. It is not specified how we learn or are edu-
cated. We argue that digital literacy is neither linked to age nor is it innate. As with any
skill or competence, “it requires hard work, regardless of age” (Boyd 2014, p. 177).
We also argue that digital literacy is not necessarily acquired in a linear manner.
Digital literacy can be acquired in a variety of ways and in a variety of contexts or
settings across the life course. Our research hypothesis depends on the potential of
game creation activities as an opportunity to foster intergenerational learning.

Game Creation as a Participatory Intergenerational Learning
Activity

Game creation could be used as a participatory activity in the pursuit of strengthen-
ing—or even, in some cases, establishing—the link between generations (Kayali
et al. 2015; Khaled et al. 2014). Each of the four activities developed within the
Silver Gaming group will be described in the following section. The intergenera-
tional game creation activities described in this chapter are based on a participatory
design approach toward digital interactive narratives and knowledge-based games
(Blat et al. 2012; Vanden Abeele and Van Rompaey 2006). Our aim is to engage
both younger and older people in digital creation activities (Hyvonen et al. 2013;
Uzor et al. 2012) that are oriented toward the development of the creative uses of
technologies (Romero and Barbera 2015). The goal of this intergenerational learn-
ing activity is not toward affirming the life narrative as a product, with a defined
teleological end goal that is the same for all, but as a digital life narrative where the
conditions for participatory creation as an intergenerational learning process are set
into motion.
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Intergenerational Game Creation on Immigration

The first activity, created with secondary-level students was held in a school in the
Québec City metropolitan area and centered on the life narrative of an older adult,
who self-identified as an immigrant to Québec. The activity took place in the con-
text of curricular demands that students should develop their critical thinking abili-
ties within the social studies curriculum. Social studies curriculum in Québec
follows “In-World” studies programs, and in this model the learning situation must
enable the students to interpret and take a position on sociohistorical and geographi-
cal issues. This first intergenerational pilot project aimed to analyze the relevancy of
an intergenerational learning activity for developing the students’ critical thinking
on the topic of immigration. The activity brought together high school students and
an older adult (50+) entrepreneur who had immigrated to Quebec City in 1990.
Together, they created an Open Educational Resource (OER), a digital game-based
narrative based on the immigration narrative introduced by the older adult
entrepreneur.

The workshop that was created as a digital learning experience lasted 3 h in
Levis’ Marcelle Mallet high school, a private secondary school in the Greater
Québec area (Canada). The experience was facilitated by the school pedagogical
advisor, who helped recruit eight volunteer—students and placed these students in
three teams. During the focus group discussion held in the last minutes of the work-
shop, we analyzed the experience from the participants’ point of view. We first
describe the activity and the high school students’ account of their subjective expe-
rience followed by a discussion of the perspective and reflections of our older par-
ticipant whose story of immigration fuelled the workshop activity.

Participating high school students (n=8) reported that they had a more engaging
experience than in their traditional, lecture-based classes. They also spontaneously
expressed their interest in combining a traditional macro-social information-based
method of data-gathering with the life narrative technique, which is micro-social, to
develop a richer vision of the migration thematic. The students were greatly inter-
ested in the entrepreneur’s life narrative. They learned, for example, about historical
events that previously were unknown to them were presented in a nuanced manner:
in the communist regimes in Eastern Europe in the 1960s and 1970s instigated a
discussion of the lack of individual freedom at the same time as they learned that
these same regimes had a more progressive view of women’s equality compared to
what was going on in Quebec at the time. The cocreative activity allowed students
to learn beyond the original thematic of immigration and prompted them to estab-
lish links with other social sciences concepts that were being studied throughout
their high school years. Indeed, through this case study of the immigration process,
students were introduced to other concepts included in the curriculum objectives for
history outlined within the Programme de Formation de I’Ecole Québecoise (PFEQ,
Gouvernement du Québec 2011), such as the functioning of political regimes, free-
dom, democracy, citizenship, equality, and delocalization.
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The older adult who participated in the project also reported the experience as
overwhelmingly positive. The sharing of her life narrative with high school stu-
dents, including her experience of immigration, allowed her to articulate a more
nuanced vision of communist regime to the students, for example. She also was
proud to use her story as an example of a women entrepreneur becoming integrated
in the host society contributing to Quebec’s business life and social affairs. One
interesting aspect of the reflections of our older participant included the importance
of having a blueprint, or template, such as a digital game with a set of instructions
to provide a structure to facilitate her story telling. Thanks to her participation, and
her desire to include a testimonial on her first impressions when she arrived in
Quebec, this template was improved.

The learning and human experience of this pilot intergenerational educational
creation of an OER activity was evaluated very positively by all the actors of the
activity (secondary level students, the older adult immigrant, and the school peda-
gogical staff). This initial intergenerational pilot project was successful far beyond
the initial expectations of the researchers and the school pedagogical advisor. The
group discussion between the school staff participating in the pilot and the research
team (one professor and three PhD students) highlighted the importance of sharing
real-life narratives from a first person perspective and the interest in reproducing
this approach in further studies. The scaffolding approach, one where participants
build slowly together, to game narrative creation was considered a key element for
facilitating the intergenerational collaboration. Based on this initial experience, two
workshops were organized within the Silver Gaming Intergenerational Summer
School which are described in the next section.

Intergenerational Game Creation Within the Silver Game
International Summer School (SGISS)

The second and third occurrences of the intergenerational game creation activities
were held during the Silver Gaming International Summer School (SGISS) in
August, 2015, reuniting participants from different groups of ages, starting from
secondary level students (n=2) and adults (n=32) from different age groups (18 to
80 years old). One workshop was held in French and another in English. The main
objective of these workshops was to explore a creative and collaborative approach
of ICTs for learners to create their own digital pedagogical resources.

We first asked the participants to position themselves on an age and gender pyra-
mid (Fig. 1). The purpose of this exercise was to help us put together teams with the
higher intergenerational diversity possible; however, this playful first gesture also
set the mood and tone for the workshop and created a way for participants to break
the ice with each other. Each team then had to determine what topic they would
work on. Because of time constraints, we gave simple instructions to initiate col-
laboration and play: the topic had to be related to the modernization of the province
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Fig. 1 Age pyramid distribution of the workshop participants

of Québec and the researchers gave a list of events that could be explored (i.e., the
electrification of the province, women’s right to vote, Expo 67, the Baby Boom,
etc.). We noticed that the choice of topic often was strongly influenced by the older
member of the teams who suggested topics that connected to the first-hand memo-
ries that were a part of their life narrative. The secondary-level students who partici-
pated supported these choices because they had touched on those subjects in their
prior school year. They positioned themselves as “nonexperts.” Secondary level
students reported being engaged in the co-construction of knowledge during the
game design process. They also reported they did not feel so engaged when they
learnt the different subjects in their prior school year. The students openly chal-
lenged the limits of classroom learning, stating indicating that in having to engage
in research for the game that it opened up a much more nuanced reading of histori-
cal events. We often heard I ““did not know that.” In the Silver Gaming sessions, the
student participants remained fully focused, asking questions and commenting on
the topic or the life experiences of the older adult(s).

As a way to put the teams into an active learning position, we chose to rule out
the transmission approach to communicating information often used to teach his-
tory as a series of events from the past. Instead, we focused on an interactive process
where the objective was to create a short narrative sequence centered on the deci-
sions made by a significant historical figure whose actions helped to shape this
particular event. It is this “character” that was used to communicate directly to the
students by asking them questions on the chosen event. We used question-asking as
a framework to structure the creation of the game. Each question constitutes a scene
in the game, therefore deciding what to ask is an integral part of the writing and
conceptualization process for the creation of new knowledge and new ways to
engage with our knowledge of the past.

The first step in this process was to identify what questions could be asked. We
suggested that each team write what they knew spontaneously about their topic of
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choice. They then identified what could be rephrased as questions and assembled
the information in a chronological order to determine a sequence plan. The second
step was to formulate possible answers (or hypotheses) to the questions that were
chosen, hence rendering explicit their prior knowledge. In some cases, their precon-
ceptions were erroneous; for example, women have been always allowed to vote in
Québec. These false conceptions were used to make explicit the erroneous ideas and
develop a socioconstructivist process of knowledge deconstruction and its
reconstruction.

The third step was to research information regarding the hypotheses formulated
before and find the right answer about the topic. As the erroneous possible answers
and knowledge that were formulated by the team could be shared by other learners,
none of them were to be discarded; instead, they constituted possible wrong answers
for the student to select. To further explain why they were not the desired answer,
we asked the teams to write a short text hinting at the right answer.

Once all these steps were completed, teams were asked to assemble a storyboard
to explain what would constitute their game. They could create it by using either
analog (pen and paper, post-its, blackboards, etc.) or digital tools. Each scene had to
contextualize a key question. Now in possession of a storyboard, teams started digi-
tally recreating their ideas in Scratch. They had 30 min to code a functional, play-
able game. In line with the findings of existing research on ICTs, we observed that
the programming part of the workshop was understood differently by the students
and the older adults. The younger members of the teams tried to program through
“trial and error,” while the adults in the different groups used a more reflexive
approach to implementing this rudimentary game design into the Scratch template.
They understood the goal as the accomplishment of a definite task: some asked for
tutorials and several tried to understand “why” and “how” it worked before starting
the design process.

As we ended the session, we asked participants to demonstrate their work to the
other teams. As a synthesis and a closing comments, participants gave their impres-
sions of the workshop and of coding, its limits, and the opportunities for education.

Intergenerational Activity in a Community Center

The fourth activity was a workshop held in September, 2015, during an intergenera-
tional activity day at La Maison Léon-Provancher, a Québec city-based organiza-
tion that is promoting biology, science, and technology to grade-school children and
the community, including their parents and grandparents. Of all the activities offered
to the kids and their family, only the one we offered used the ICTs; the others con-
sisted in discovering Quebec history through biology and the natural sciences as a
way to kindle and foster curiosity about the sciences, Provancher and his legacy.
Kids were placed in the role of “discoverers,” who would learn to explain the natural
world through their contact with living, breathing creatures, and natural phenom-
ena. In stark contrast to many of the ways that science is taught, our workshop’s aim
was to immerse them in the topic and take on a role of responsibility as “creators”
and digital makers, not only outside observers.
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The children participants (n=10), aged between 3 and 10 years old, were of mixed
gender and origins. One of them came with his grandmother, the others with a parent
(generally the mother). None of them had ever been introduced to coding. As most of
the workshops were held with at least two children and their parents, the adults par-
ticipated in the coding process by helping the youngsters and encouraging them. In
only one instance did we see an adult refusing to take an active role in the workshop.
It should be noted that the diversity of participants that came to the workshop at La
Maison Léon-Provancher were not part of academia; they were neither the children
of colleagues, nor had any links to ACT or any other research groups whatsoever.

The proposed activity was to customize and move a character in Scratch. To
explain what was needed to accomplish this in the program, to make it real and
embodied, we asked the participants to use cardboard on which actions were written
(move, left, right, 90°, etc.) to order one of the researcher around the room.
Specifically, they had to move the researcher (called a “human robot” during the
exercise) around the room to make it walk in a square. This preamble had two aims:
first, to make them “program” without touching the computer, hence demystifying
the process; second, it enabled them to work in concert with the other participants
to abate their initial shyness. Encouraged by their parents and the research team, the
participants completed the task and then repeated the same movement sequence in
Scratch. Researchers acted as guides to help them in the coding to make sure they
did not get discouraged.

Researchers tailored their workshop depending on who was participating. For
example, in one case it was made simple and was oriented around the idea of “coding
as magic” because of the ages of the children (3 and 5 years old). With the older chil-
dren, the idea proposed was “creating instead of consuming.” They were encouraged
to have fun while playing through problem-solving (“how do I get him to make a
square figure?”’) and cooperating. At the end of the process, when asked if they first
thought they could code using a computer, they all said “no.” When asked if they had
fun doing it and if they would like to do it again, we heard nothing but affirmative
answers. As the interface of Scratch encourages exploration and trial and error, par-
ents took great interest in the activity, and felt that they could also come to understand
simple programming. As the software is free and multilingual, it allowed for those
whose first language was other than French or English to engage in the activity.

Discussion

The intergenerational workshops described in this chapter point toward many similar
findings on the use of games as a pedagogical tool, described in prior researches. As
Livingstone and Bovill (2013) pointed out, most children who took part in their activ-
ities were curious about technology. Indeed, they were learning by doing, tinkering
with the interface as soon as possible even if they were not familiar with the software
used. These dynamics confirm the main arguments of Plowman et al. (2008), who
assert that there are adults who are not necessarily more apprehensive of using tech-
nologies than children. Instead, as their research team argues these intergenerational
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experiences in game making reveal that there are parallel way of thinking, neither
better nor worse, that can actually complement each other in a collaborative learning
environment. The workshops also indicated the danger of that making assumptions
about the perceived digital literacy of a person based on age: in fact, many older
adults who participated in the workshops were as comfortable with technology as the
youngest members of their team. Instead of trying to define entire generations as
ensembles of homogeneous like-minded individuals, we opt for a person-to-person
approach that looks beyond the subject’s age and is centered, instead, on the possibili-
ties and potentials for intergenerational learning and dynamics (Romero 2015).

The research team involved within these four intergenerational game creation
workshops have identified, in addition, some factors that may facilitate the future
development of these kinds of intergenerational learning experiences through game
making. First, the planning and prior work with the educational staff at the chosen
location is a key element for success. This allows for a prior elaboration of the mate-
rials that will be used to scaffold the game creation process and for researchers and
teachers to define, in advance, the steps and modalities of the intergenerational
game creation experience that will be staged. These elements play a role in making
such an experience worthwhile for participants and manifold. First, timing is key.
By this we mean paying attention to the given day, duration, and timing of the event
in the curriculum so that there is an integration of the topics for the game creation
that works in tandem with the curriculum. This varied in our three workshops: it
was predefined in the first experience with the pedagogical staff of the school,
somewhat open in the second and third workshops where a historical period was
suggested as a framework, and totally open in the last informal workshop in the
community educational center. For workshops that span one or two days, allowing
participants to have the time to talk and eat together so that they come to know each
other, and build relations of trust “off scene” were notably important—along with
food and drinks to keep the team nourished. Second, creating a climate that is open
to the idea that learning is fun and key. This will be reflected in all aspects of the
event, including how one constitutes intergenerational groups to work together. We
tried several approaches to group constitution. In first experience, it was based on
educational level. It can also have the aim of creating intergenerational diversity
within the team. Even with the creation of spontaneous informal “teams” such as
those the workshop of the fourth experience, were predicated on a playful way of
ensuring diversity within groups. Third, there are different ways that one can create
the opportunity for feedback at the end of this process. One can conduct focus
groups at the end of the game creation intergenerational workshop, from the semis-
tructured focus groups we engaged in the first three experiences and to a more open
discussion, which we engaged in, in the fourth workshop. Fourth, we found that
using a guided approach to scaffold the intergenerational game creation workshop
into a series of discrete tasks that build toward making a prototype, is a key element
for the successful development. We used this approach in all of our workshops.
Along these lines, making explicit all the tasks that were to accomplish was benefi-
cial to the flow of the workshop and ensured to achieve the pedagogical and inter-
generational learning objectives. Fifth, having a set of predetermined topics listed
helped to get the teams to work together, quickly, in the second and third workshops
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as it eliminated the time that would be spent on discussion of the theme, and instead
allowed participants to focus on realizing the theme together in game form.

As for the difficulties and challenges that may occur, we noted that in one work-
shop held at the SGISS, one team had two computers to work on instead of one
shared by the whole team. While the original intent was perhaps to divide the work-
load, the result was that this separated the team into two independent groups who
each produced their own game. This split hindered both teamwork and fun for the
participants. Other challenges, include considering the investment in time required
to prepare the intergenerational game creation workshops in terms of participant
recruitment, the ethical committee approval at the university and the preparation
with the pedagogical staff in the different educational settings (high school and
community center). These are not insignificant and researchers embarking on simi-
lar experiences need to be aware of how much preplanning is involved and be pre-
pared for delays in processes. Finally, given the variability needed to make the
experience successful in different locations, for different configurations between
ages, there is no one recipe for success. Rather, this calls for an interactive approach
to thinking through game creation design that emphasizes collaboration, and finess-
ing at all stages of the process.

Despite the efforts required to deploy an intergenerational game creation work-
shop, the intergenerational learning and cross-age social bonding can be extraordi-
nary for all of the actors engaged including the learners, teachers, pedagogical
experts, game designers, and researchers. These four intergenerational game work-
shop experiences were appreciated enormously by all in terms of education, social
participation, and fun and have encouraged us to continue staging these experiences
in different venues, locations, and with different communities and schools. The
intergenerational game creation activities will be continued over the next months
and years of the ACT project. As this happens we will provide additional evalua-
tions of the intergenerational learning to allow us to reflect on these experiences and
to study further this fun and socially innovative way of learning together through
intergenerational game creation.
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Designing Enhanced Learning Environments
in Physics: An Interdisciplinary Collaborative
Approach Producing an Instrument for School
Success

Sylvie Barma and Sylvie Daniel

Abstract Parallel, an innovative teaching and learning tool, was designed by a
multidisciplinary team gathering together university and college professors, post-
graduate students, teachers, as well as young adults and college students. The cre-
ation of Parallel, made possible fruitful collaboration between students, teachers
and researchers. The collaborative experience was part of an effort to understand
how a serious game on a mobile platform using augmented reality could be exploited
in a formal educational context to overcome the difficulties encountered by physic’s
college students. Up to now, 60 % of these students have been failing the course as
they are being taught the laws of electromagnetism. As Lave, points out, “too often,
school lessons are fraught with difficulty and failure more many students” (Lave,
Anthropol Educ Q 16:171-176, 1985, p. 174). We will discuss how we arrive at the
conclusion that Parallel can act as a potential instrument for student’s mastery of
their own relationships with society and allow them to reinvest their learning with
youth and the elderly. Although the empirical study we are presenting pinpoints a
specific aspect of physic’s learning, it opens new horizons for cross-generational
and age-oriented digital game-based learning from childhood to older adulthood.

Keywords Augmented reality ¢ Mobile learning ¢ Physics * Activity theory e
Longlife learning.

Introduction

Parallel, an innovative teaching and learning tool, was designed by a multidisciplinary
team gathering together university and college professors, post-graduate students,
teachers, as well as young adults and college students. The creation of Parallel made
possible fruitful collaboration between students, teachers, and researchers. The
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collaborative experience was part of an effort to understand how a serious game on a
mobile platform using augmented reality could be exploited in a formal educational
context to overcome the difficulties encountered by physic’s college students. Up to
now, 60 % of these students have been failing the course as they are being taught the
laws of electromagnetism. As Lave, points out, “too often, school lessons are fraught
with difficulty and failure more many students” (Lave 1985, p. 174). We discuss how
we arrive at the conclusion that Parallel can act as a potential instrument for student’s
mastery of their own relationships with society and allow them to reinvest their
learning with youth and the elderly. Although the empirical study we are presenting
pinpoints a specific aspect of physic’s learning, it opens new horizons for cross-
generational and age-oriented digital game-based learning from childhood to older
adulthood.

Augmented Reality and Ageing Population

Brief Introduction to Augmented Reality

Augmented reality (AR) overlays computer-mediated information on the real world
in real time. This ability enriches environments for action and learning and offers the
potential for new kinds of shared experiences. Unlike virtual reality (VR), where the
user is completely immersed in a virtual environment, AR allows the user to interact
with the virtual images using real objects in a seamless way (Zhou et al. 2008).

The first AR interface was developed by Sutherland in the 1960s (Sutherland
1965). This first system involved head-mounted display and movement sensor. The
real development of AR started in the 1990s with Bajura et al. (1992) and State et al.
(1996) work as new interaction and visualization capabilities in the field of medi-
cine. AR applications usually relate to various research areas ranging from com-
puter vision, computer graphics, and human—computer interaction that operate in
conjunction with the aim of presenting an enhanced reality as well as allowing the
user(s) to interact with it in a natural way (Liarokapis 2006).

One common paradigm for AR is the magic lens allowing the user to see-through
to an image of the real world with added AR elements (Cawood 2008). Optical see-
through augmentation is based on semitransparent head-mounted displays (HMD),
superimposing the real environment using semitransparent mirrors while video see-
through displays show a captured video image superimposed with the virtual con-
tent. Recently, handheld devices such as touch tablets and smart phones have
become popular platforms for AR applications. These systems are less bulky than
the head-mounted displays usually worn for see-through augmentation. Handheld
devices are also more widely spread outside the research community today than the
HMDs fostering a better integration of AR in various applications fields (e.g., tour-
ism, automotive industry, and games) and their adoption by the user community.
Similarly to video see-through HMD, visual extension with handheld devices is
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typically done using a video camera. It provides the handheld display with a live
video stream of the real world that can be augmented with synthetic graphics.

Augmented Reality Interface Benefits

Given the 3D visualization intrinsic to augmented reality, AR seems suitable for
science and technology applications, either in industrial or in educational contexts.
It allows for the illustration of intangible concepts, for instance the application of
forces, such as gravity, on objects. The literature includes several studies demon-
strating that augmented reality has actual advantages. Compared to conventional 2D
interfaces, AR solutions support the understanding of complex phenomena by offer-
ing a unique visual and interactive experience. It provides a tangible presentation of
what are often abstract phenomena and demonstrates spatial and temporal concepts
more effectively. Augmented reality also has a positive impact on users and learn-
ers, their connection to the activity, their attention, and information retention.

On the other hand, mobile AR applications (i.e., augmented reality solutions
using mobile platform) change the nature of how we interact with and understand
spatial data and our environment. The advanced AR techniques render the interface
in a far more intuitive way than usual computer-based solutions making it easier for
users to match what they see in the display with their view in the real world. In addi-
tion, tangible interactions with the “real” world can be performed through multimo-
dalities components. A connection is thus formed between the physical and the
virtual worlds in which the users find themselves, and many layers of information
are easily accessible at the same time.

Such possibilities offered by augmented reality interfaces are well adapted to the
ageing population. They allow to escape the confines of typical information systems
for which some technical expertise is required. Mobile AR can be used to add real-
istic visual cues into a user’s surrounding providing natural and explicit interac-
tions. The Nacodeal project (Saracchini et al. 2015) proposes a guidance and
communication service dedicated to elderly people using such solution. Their new
technology, relying on a wearable device with an embedded pico projector, exhibits
content autonomously based on the user location and device orientation.

The use of immersive augmented reality solutions as a rehabilitation tool for
Parkinson Disease (PD) has been investigated (Boucher 2013). AR is seen as an
optimal tool for meeting the rehabilitative criteria for people living with PD. By
making use of virtual features, the major areas of concern (motor, cognitive, and
quality of life) in the PD population may be addressed simultaneously. Mobility
associated with AR solution allows people to ambulate and practice movement
strategies in realistic situations while virtual reality platforms are often constrained
to treadmill. AR interface provides a strong sense of presence (i.e., a sense in being
in the virtual representation provided by the interface) and realism. A system need
to appear to be realistic to the user if any rehabilitative benefit is to be achieved from
the program.
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Museums are increasingly offering new methods of engaging and educating visi-
tors through the use of AR systems associated to mobile guides, interactive exhibits,
downloadable games, and 3D artifacts. A comparative study involving two popula-
tions of respectively young adults (18-21 years) and elderly (65 years and older)
revealed that regardless of age, experiencing artifacts using AR on a tablet was
enjoyable and encouraged emotional responses (Alelis et al. 2015). Seeing the
physical artifacts after the digital ones did not lessen their enjoyment or emotions
felt. These findings underline the effectiveness of augmented reality interfaces in
cross-generational contexts of use.

We now focus our attention on the educational needs of younger generations and
the potential of AR to modify the dynamics in classrooms and in collaboration
between generations. Even if the results of the study we are presenting are drawn
from a specialized area, we hope that the following section will resonate to the
reader as the conclusions open up a fruitful dimension for cross-generational
learning.

Challenging the Way Physics is Taught in the Classrooms

Addressing the Needs Related to the Younger Generations

Today’s youth are the first generation to be immersed from childhood in the World
Wide Web and it has to be taken into account when training tomorrow’s citizens
(Piette et al. 2007). Other authors, such as Prensky (2001), describe young people
born in the 1980s as Digital Natives, and as the Game Generation. Prensky argues
that they are able to assimilate information much more quickly than their parents
because they have always lived in a world of ubiquitous technologies. Kaplan Akili
(2007) also examined the characteristics of these young “digital natives” and argued
that they are more skilled and able to quickly find answers to their questions by
themselves.

However, younger generations in Canada are putting aside science studies and
exacerbate the decline of scientific culture, resulting in irreparable loss of know-
how essential to the functioning of enterprises, economy, and society in general
(Robitaille 2010). Despite the evolving cultural context where adolescents evolve,
most educators have remained sceptical about the relevance of using mobile plat-
forms (PDA and tablet) to facilitate learning (Pachler et al. 2010). At the present
time, the pervasive use of digital technologies as tools of mediation in cultural prac-
tices, both in the West and elsewhere in the world, can no longer be ignored. As the
Canadian Council on Learning’s report on virtual learning stated (2009):

Canada’s younger generation is primed to exploit the potential of learning technologies.
Computers, multimedia programs, chat rooms and other manifestations of the digital age
are now common throughout children’s developmental years—as almost any parent or edu-
cator will attest.
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The current challenge for educators is thus to integrate digital technologies into
their teaching practices (Barma et al. 2010). We believe it is a manifestation of a
generation gap that needs to be addressed. Twenty-first century students are better
off developing competencies in preparation for their future involvement in a society
marked by the rapid production of scientific and technological knowledge and the
proliferation of their applications (Government of Quebec 2006). How it can be
done and what promising new technologies can be exploited for the benefit of sci-
ence students?

The Added Value of Mobile Learning

With increasingly powerful networks, mobile learning is becoming an inescapable
reality. There are multiple advantages in the use of portable computers or tablets in
education. It allows the enhancement of student motivation, their sense of respon-
sibility, their development of organizational skills, individual and group learning,
and improvement monitoring of students’ progress (Savill-Smith and Kent 2003).
These mobile technologies are said to facilitate social interactions and increase the
learning motivation by allowing children to move freely (Zurita and Nussbaum
2007).

A review of the scientific literature provides different definitions of mobile learn-
ing (Pachler et al. 2010). According to Wali et al. (2008), some authors emphasize
the mobility of devices and propose technocentric definitions (Kukulska-Hulme
et al. 2005). Others define mobile learning as a continuation of e-learning (Quinn
2000) or emphasize the importance of the social practices in which learning activi-
ties take place (O’Malley et al. 2003). To illustrate their conceptualization of mobile
learning, Wali et al. (2008) conducted three studies with the goal of determining
how students use portable devices (e.g., laptop computers and cell phones) compar-
ing the use of more conventional media (e.g., classroom note-taking) for the facilita-
tion of learning in formal and informal settings. To these authors, current definitions
of mobile learning are not representative of what actually happens in the learning
context. Their studies demonstrate that students do not only use mobile technolo-
gies, they also employ conventional tools, such as books and other documents, to
facilitate learning. Consequently, more traditional learning should be considered
mobile, since students use conventional tools in the same way as they do mobile
technologies during learning activities, in different contexts. Additionally, certain
uses of portable devices are rather static, meaning the mobility component is not
always the most important.

Wali et al. (2008) come to the conclusion that the definition of mobile learning
should be enriched to take into account several contextual elements, considered as a
combination of the physical location, the environment constraints, the rules, and the
division of duties within the community of learners. For these reasons, they offer the
following definition: “learning that occurs as a result of pursuing learning activities
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Table 1 Convergence Mobile

between technology and technologies Learning methods

learning (Yin 2010, p. 10) Personal Customizes
User-centered Learner-centered
Mobile Located (contextual)
Network Collaborative
connection
Ubiquitous Ubiquitous
Durable Lifelong

that are directed toward achieving the same objective across multiple contexts (both
physical and social)” (Wali et al. 2008)

In physics teaching, two concepts remain promising in a classroom: learning and
mobility when students are apprehending difficult concepts like electromagnetic
fields, electrically charged particles, and the interrelation between forces and
charges (Barma et al. 2015). It requires the students’ capability to abstract their
representation in a three-dimensional way (3D). As presented in the introduction,
the technology used in mobile devices allows for the integration of additional func-
tions (geolocation, Wi-Fi, email, video, discussion blogs, etc.). These rapid changes
motivated our team to create a digital-based teaching tool, test it with a small group
of students to reflect on how giving them a certain degree of freedom of movement
around a virtual 3D interface could allow them to test knowledge transmitted in a
lecture-based class. The problem was complex since it asked students to predict the
movement of electrically charged particles under the effect of magnetic and electri-
cal forces. The relationships between technology and learning proposed by Sharples
et al. (2005) seem to be very interesting in the context of this study, because they
allow for the conceptualization of how the learner’s experience is reflected in the
form of new knowledge.

“The role of technology in these explorations and conversations is to form a distributed
system of meaning making. At a first level of analysis we shall make no distinction between
people and interactive technology, instead examining how the human-technology system
enables knowledge to be created and shared in a continual process of coming to know
through the construction and distribution of shared external representations of knowledge.”
(Sharples et al. 2005, Chap. 14, p. 4).

Several studies on the use of mobile technologies for learning have been carried
out. Among them, that of Waycott et al. (2005) concluded that:

“like other mobile devices, PDAs (Personal Digital Assistants) have not been designed with
learners in mind, yet they offer great potential to support lifelong learning and indeed are
being extensively used by learners. Therefore it is important to investigate how learners
make use of such devices: what benefits the devices enable and what learners encounter
problems.” (pp. 126-127).

The reflexions above open the door to possible convergence between technology
and learning with a vision of durable cross-generational lifelong learning (Table 1).
According to Waycott et al. (2005), the use of mobile devices can support life-
long learning, and devices bring constraints as well as benefits, which may be
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important in certain areas of learning, such as sciences. Hennessy (2000) demon-
strated in his research that “where learners have devices for extended periods, they
develop a strong sense of ownership over both devices and the tasks for which they
use them” (p. 127).

If we now focus on two other aspects of new technologies, that is, the contribu-
tion of serious games and augmented reality to students’ learning, many educators
believe that the use of games confers many benefits in the educational context
(Barma et al. 2010). Serious game is the term used for games whose primary pur-
pose is something other than mere entertainment. They “invite the user to interact
with a computer application designed to combine elements of teaching, learning,
training, communication and information with playful aspects provided by the video
game. Such an association is designed to supplement utilitarian content (serious
content) with a videoludic approach (a game)” [translation added] (Michaud and
Alvarez 2008, p. 11).

Augmented reality (AR) is one of the technological tools recently associated
with serious games. An interesting potential use of serious games, according to
some studies, arises from the fact that they have the ability to make us rediscover
“memory” (Alvarez 2012). In our opinion, this aspect is important. It implies that,
in addition to learning, the game permits the reuse of already acquired knowledge,
which resurfaces during play. When combined with AR, it allows for a fluid, real-
time connection between the digital world and the real world.

Augmented Reality: Enhancing the Learner’s Experience

The literature includes several studies on the use of augmented reality to teach
mathematics (Kaufmann 2003), mechanical physics (Bergig 2009), electromagne-
tism (Billinghurst and Diinser 2012), engineering (Liarokapis et al. 2004) and bio-
molecular sciences (Nickels et al. 2012). Such studies have helped demonstrate that
augmented reality has actual advantages. Compared to conventional 2D interfaces,
AR solutions seem to help students learn more effectively and increase knowledge
retention. Augmented reality supports the understanding of complex phenomena by
offering a unique visual and interactive experience. It also has a positive impact on
learners, their connection to the activity, their attention, and information retention.
It seems to improve understanding in kinesthetic learners. However, while several
studies have demonstrated such key benefits (Dunleavy et al. 2009), they did not
clearly evaluate and quantify the actual gain derived from the use of these technolo-
gies in terms of learning.

It seems relevant to reflect on how students form concepts in learning environ-
ments that use increasingly powerful technological tools. The relationships between
technology and learning proposed by Sharples et al. (2005) seem to be very interest-
ing, because they allow for the conceptualization of how the learner’s experience is
reflected in the form of new knowledge while engaging in a serious game to better
understand electromagnetism. Furthermore, according to Sanchez and Jouneau-Sion
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(2010), games constitute complex and nondeterministic learning situations encourag-
ing involvement, decision making, autonomy, and collaboration. They provide envi-
ronments characterized by reflexivity, generally virtual, within which learners can
develop their own strategies and test their ways of thinking and acting. These prac-
tices are well integrated into the practices of today’s adolescents. Consequently, they
have become a beneficial teaching approach that can be used when students have
access to technological tools. However, in a teaching/learning context using serious
games, it is important to go beyond the technological tool and aim for learning by the
user. The tool alone is insufficient and learning depends on the ways it is used.

Overcoming a Basic Contradiction in Physics Teaching
by Introducing an Instrument of Success

The research team focused on augmented reality imbedded on a mobile platform
(Apple iPad Tablet) as a technological innovation to foster autonomous and durable
lifelong learning. The application setting was a college-level electromagnetic phys-
ics class. Research has revealed the conceptual difficulties students face with con-
cepts taughtin physics class (Cepni et al. 2000; Hestenes et al. 1992). Electromagnetic
forces act on charged particles. These electromagnetic phenomena are introduced in
the preuniversity course,! Electricity and Magnetism. They pose significant diffi-
culty for students when the time comes to represent them in space. The behavior of
charged particles in space may result in counter-intuitive trajectories. Then how
could we provide a realistic, concrete visualization of the interrelations between
these forces on the particles? In order for a particle to be subjected to an electric or
magnetic force, several conditions must be respected. For the electric force, the
particle must first have a positive (+q) or negative (—q) charge, and must be located
near another source of electricity. Every electrically charged object generates an
electric field. An electric force is created when a charged object is found in the elec-
tric field of another charged object. If the charge of the object has the same sign as
the source of the electric field, repulsion will occur. Otherwise, there will be attrac-
tion. The situation becomes more complex when magnets, which generate magnetic
fields, come into play! To generate a magnetic field, a particle must always be
charged, and must also possess a speed and be traveling near a magnetic field
source. The mathematical equations developed from the laws of physics to describe
the trajectories of charged particles rapidly become complex when they include
more than one electromagnetic field component. Most physics students cannot visu-
alize the 3D dimension related to the interrelations between, charges, electric, and
magnetic fields. They just memorize equations and are not able to predict the

'The Electricity and Magnetism course is offered in Cégep. In the Quebec educational system,
students attend cégep between high school and university. The system includes 5 years in high
school, then 2 years in cégep prior to attending university. Cégep is considered part of higher
education.
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trajectories of particles in 3D. Engestrom’s qualifies such memorizing actions as
“conscious memorizing” which is a form of transmission of knowledge and experi-
ence that brings about conscious learning actions (2015, p. 75).

Even if some recent analysis highlights the fact that “none of the reports offered
concrete proof that personalized learning technology delivers a more complete,
robust and nuanced understanding of students than those held by experienced teach-
ers” (Roberts-Mahoney et al. 2016), the research we conducted lead us to believe
that a combination of formal teaching and the use of a digital-based tool improves
students’ comprehension of electromagnetism. It is a challenge to teach difficult
and not apprehensible concepts in physics or in chemistry. A promising avenue is
presented by Kim et al. (2012) as they suggest that teaching methods based on the
discovery (inquiry-based pedagogy) combined with portable digital tools are trans-
forming the children from single passengers into active role-playing scientists who
share their knowledge and solve problems collectively.

In addition, the abilities of children to incorporate technologies into their learn-
ing are often better than those of their teachers, and the speed of such adaptation
may surprise many adults. Nevertheless, most of the time, physics teachers provide
students with experimental step-by-step laboratory protocols that are designed to
test the adequacy of a mathematical formula presented during a lecture-based class
(Larochelle and Désautels 2003). Engestrom (2015) argues that the outcome of
school going activity is, for example, the reproduction of algorithms to solve well-
structured, “closed” problems (p. 80). This form of learning encourages the repro-
duction of texts by students for good grades (Miettienen and Peisa 2002). More
specifically, in education, science teachers can be expected to have a basic contra-
diction between teaching for tests and grades versus teaching for supporting stu-
dents’ mastering their own relationship to a sociotechnical society and become
autonomous thinkers during their life time. The challenge of our interdisciplinary
team was to create a tool not so that it would just to be reproduced (like a closed
mathematical problem to be resolved with a precise algorithm) but that would allow
students to negotiate their own way while integrating many possible electromag-
netic parameters by immersing themselves in a 3D environment to solve an enigma
that would be different every time and being given some degree of liberty when
choosing parameters to play with (Barma 2009).

Redefining the Object of School Going Activity to Promote
Lifelong Learning

Cultural activity theory considers the activity system the key unit of analysis, as the
result of goal-oriented individual and social interactions (Engestrom 1987; Engestrom
and Sannino 2011). In his systemic triangular model, Engestrom (2001, 2015) illus-
trates human collective activity with six interacting poles or components of practice
(see Fig. 1). The subject is the viewpoint from which the activity is analyzed
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Fig. 1 Parallel: a potential instrument to change the object and the outcome of physics teaching

(students), the object or the goal is the resolution of the enigma in order to promote
learning science in context (outcome). Another pole of the model corresponds to the
tools or artifacts used by the students to achieve their goal. The lower part of the tri-
angle puts into evidence the mediation role played by the socioinstitutional dimen-
sion of human activity. The rules pole refers to expectations, school policies, norms,
values, beliefs, and ideologies that regulate actions and interactions within the sys-
tem. The community component consists in our case of the teachers and peer stu-
dents attending the targeted school. At last, the division of labor dimension has to do
with the changes in role, tasks, and responsibilities when realizing the goal.

The concept of contradiction is also central and presupposes a dual existence
between two alternative competing teaching strategies for the production of a new
form of school activity. In Fig. 1, the lightened broken arrow in the circle highlights
a potential contradiction in the object of the activity of the learners: being successful
at reproducing mathematical algorithms or being able to integrate autonomously
notions on electromagnetism. The results are also different in both cases: students
may end up resolving a closed mathematical problem or succeed in decoding an
enigma a way to become autonomous thinkers. Contradictions are considered nec-
essary to induce change and demand qualitatively new instruments of success for
their resolution (Engestrom 1987). If Parallel reveals an instrument of success, it
could change the object and the outcome of the activity. Monk’s recent work also
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suggests that such a dialectical cultural-historical model has a great potential to
promote intergenerational learning and development of individuals (Monk 2011). It
challenges the commonly held view of intergenerational transmission of
knowledge.

Description of Parallel

Organizational Components of the Research Project

The project, funded by the university—college collaborative program of the Ministere
de l’Education, du Loisir et du Sport (MELS), relies on a multidisciplinary team
consisting of three professors and a research assistant professional from Laval
University, three teachers from the Cégep de Sainte-Foy, and a researcher from the
Centre en imagerie numérique et médias interactifs (CIMMI). This collaboration
brings together a variety of skills, covering the fields of computer vision, multime-
dia communication technologies, GIS, physics, and educational sciences. Project
synergy, benefiting from the diversity of expertise, is further strengthened by the
involvement of college-level students who participate as both creators and users of
new learning tools developed within the project. Consequently, skills and knowl-
edge are developed during both phases: creation and use.

During the first phase of the project, a scenario competition was launched among
students of the communication techniques department (multimedia integration and
graphics technology programs) of the College. Based on guidelines established in
conformity with the chosen electromagnetic concepts and the context of mobile
augmented reality use, five proposed scenarios were submitted, including the sce-
nario which was selected for Parallel. Given the small size of the team, the dedi-
cated skills of its members, the limited scope of the game and learning objectives,
an Agile software development approach was selected. Agile Software Development
is a set of software development methods in which requirements and solutions
evolve through collaboration between self-organizing, cross-functional teams. It
promotes adaptive planning, evolutionary development, early delivery, continuous
improvement, and encourages rapid and flexible response to change (Retrieved
from: https://www.agilealliance.org/agile101/what-is-agile/).

Playing Parallel Serious Game and Game Components
Parallel Scenario and Objective
Parallel is based on an exploration in which the player progresses in a mysterious

environment. There is no character to control and the order of progress is not well
defined. When the student starts Parallel, a storyboard briefly explaining the
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Lancer Parallele

Fig. 2 Start screen of Parallel which presents the opening of the storyboard describing the game
context

scenario appears (see Fig. 2). Students discover that a sealed chest inscribed with
Sumerian writings has been recovered from a northern sea. This discovery coin-
cides strangely with the excavation of three tablets with Sumerian inscriptions cor-
responding to those of the chest. Inspections reveal that weak electromagnetic fields
emanate from three separate locations on the sides of the chest. The tablets suggest
that symbols are hidden in corresponding places inside the chest. These symbols
turn out to comprise the secret combination to open a door in a huge stone arch. The
objective of the game is to discover the three symbols that will open the door.

Parallel Mechanics

To uncover the symbols, the player has a digital tablet and three steles, and markers
bearing different inscriptions (see Fig. 3). The three markers represent the three
steles mentioned in the scenario described above. They come into play to trigger the
apparition of the augmented reality elements.

Here is how the notions of physics were presented to students via the simulator.
Through the electromagnetic field control panel (Fig. 4a), students can choose the
type of field to insert in the cube by selecting E (electric field) or B (magnetic field).
They can also choose which cube surfaces will have a positive or a negative charge
(in the case of an electric field), as well as a north or a south pole (in the case of a
magnetic field). Three field components can be defined simultaneously with the
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Fig. 3 The three Parallel game markers trigger the apparition of (a) a glass cube, (b) a mysterious
chest, and (c¢) a door

Fig. 4 The Parallel game is composed of three scenes. (a) The first scene shows a glass cube,
which allows configuration and observation of the particle beam. This is the practice cube; (b) the
second scene shows a chest which contains the three fundamental clues needed to win the game;
(c) the third scene displays a sealed door which can be opened by using the three symbols found in
the chest, in scene (b)

simulator, one for each of the x, y and z axes. For instance, when students select an
electric field on the y axis, the field intensity can be increased (i.e., using a glide
button on the right of the electromagnetic field control panel); consequently, stu-
dents can observe the reaction of the particle beam inside the cube in real time and
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Fig. 5 (a) By manipulating electromagnetic fields, the player can reach all faces of the cube; (b)
some configurations create interesting effects that respect the laws of physics

according to an infinite number of viewing angles. Students can also choose the
type of particle to project.

Hand-holding the tablet allows the camera to capture images from the surround-
ings, which are immediately analyzed by the augmented reality component of the
game. This component searches for the presence of one of three markers (see
Fig. 3). When the camera is pointed at one of the markers, the player can access the
game scene associated with that marker. Three virtual elements can be displayed,
according to the identity of the visible marker, that is, a glass cube (see Fig. 4a), a
chest (Fig. 4b), and a door (Fig. 4c). The display creates the illusion that the virtual
element truly is part of the scene: the element is rendered in a way adapted to the
player’s point of view. Players can move around the marker and observe the cube as
if it was really placed on the marker.

How Parallel is Played

A video describing Parallel and how it is played is available on Youtube:

e English: https://www.youtube.com/watch?v=Q2tBxGKFglg
e French: https://www.youtube.com/watch?v=GHwy9pRxOG0

In the game’s scenario, the player starts with the first scene (see Fig. 4a) showing a
transparent glass cube. The interface allows the player to activate a particle gun, which
projects a particle beam in the cube. By using the interface to adjust the electromag-
netic fields, the player can change the beam trajectory, which will be affected by the
field forces (see Fig. 5). The trajectory is calculated in real time by a simulator that
accurately conveys the real physical phenomenon. This scene allows the player to
practice in order to understand how the different field combinations affect the beam.

Then the player switches to the second scene showing a sealed chest (see Fig. 4b).
Hidden inside the chest are three symbols. The game provides students again with a
particle gun that can scan the chest’s interior and produce an image of the area
struck by particles. They must apply electric and magnetic fields to the sides of the
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a

Fig. 6 (a) Hidden on the interior wall of the chest are three inscriptions which can be visualized
by directing the particle beam to specific locations. Marks on the exterior of the chest, shown in a
white circle here, indicate the position of one of the inscriptions; (b) enlargement of the mark; (c)
one of the inscriptions on the interior of the chest as shown by the camera

chest to direct the particle beam to the identified locations (see Fig. 6). By directing
the beam at the correct locations, players can see the secret symbols. Since the chest
is opaque, the particle beam is not visible; players must mentally visualize the tra-
jectory of the particles to correctly direct the beam.

Once the three symbols have been discovered, players move to the third scene, the
sealed door (see Fig. 4c). To open the door and finish the game, players must select
the three inscriptions that they found in the chest. If the door opens, they succeeded
the challenge and the game. The game was designed for the Apple iOS platform and
runs on the iPad tablet. It combines two key technologies that allow the player to
interact with the scenario in a virtual manner through a user interface (Unity3D tech-
nology), and in a real way via a camera (Qualcomm’s Vuforia technology).

Methodology

The experimentation in the classrooms began just after formal teaching of the sec-
tion covering electric fields and at the beginning of the part of the course devoted to
magnetism. It extended over two classes lasting 1 h each. The investigation was
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carried out with four class groups, that is two control groups (CG1 and CG2) and
two groups using the Parallel solution (PG1 and PG2). As well, two physics profes-
sors (called Teacher A and Teacher M) were involved, as were 160 students regis-
tered in the Electricity and Magnetism course taught in the winter 2012 semester.
Each professor had two groups (one CG group and one PG group). The PG group of
teacher A, which used the Parallel game, is labeled A in the rest of the article,
whereas teacher M’s PG group is identified as M.

A game evaluation questionnaire was administered to the two groups which had
used Parallel (PG1 and PG2); 68 forms in total were filled out and subjected to
qualitative analysis. This chapter is centered on the analysis of evaluation question-
naires. Questions primarily addressed the students’ appreciation of the gaming
experience in class, the utility of the game for visualizing electromagnetic concepts
as well as students’ opinion on the relevance of the use of the simulator in a science
course. The questionnaire also evaluated the students’ initial interest in video games.
As aresult, we were able to collect information regarding the comprehension of the
intuitive functioning of the application, as well as the game’s originality (introduc-
tion, graphics, and augmented reality) and its level of difficulty. Added to this were
the video recordings of classes during which the simulator was used by students.
The videos allowed for real-time observation of students’ reactions. Moreover, a
participant—observer produced a report.

Results

Experimenting Parallel

During the first session, only basic instructions were given to students in order to
identify barriers to the intuitive understanding of the application and their difficul-
ties in appropriation, as well as to identify possible instructions which could be
developed in view of a better use of this tool in a classroom setting. Beyond some
guidance on using the iPad, three pieces of instruction were given to students, work-
ing in teams of two. The first element of instruction defined the limits of the game,
including the fact that it has three markers, of which two were on the counters in
front of the students (i.e., the glass cube marker and the chest marker), whereas the
third, of large format, was hanging on the display board at the front of the class (i.e.,
the door marker), and then identified the one with which students should start. The
second element was designed to suggest a feeling or attitude of exploration, research,
and questioning for this exploratory and appropriation phase, clearly indicating to
students that they should observe closely, approach or move away from the virtual
objects as needed, consider all three markers, go back to previous scenes, ask ques-
tions, discover the goal of the game, etc. Finally, the third element was designed to
reassure students on the context of this session: our observations were not meant to
evaluate them, but to evaluate the usefulness of the game with regard to helping
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them in their learning. Moreover, it was clearly announced to the students that they
themselves were neither being evaluated, nor would they receive a mark.

The appropriation challenge was major in several ways: only a limited number of
students had previously used a touch tablet; very few, from one to four out of groups
of 20 students, had already heard of augmented reality. In addition, in contrast to the
textbooks, which presented 2D illustrations, in this situation students had to place
the concepts in their 3D setting, identify the goal of the game, learn the interface
codes (coordinate system, ways to define fields B and E, and their combination),
find the symbols, and then accomplish the tasks by using the theory presented in
physics class to succeed in the game. Students were given 35—45 min for this explor-
atory phase, depending on the group.

Regarding the students’ behavior, the observer notes indicate an amazement
phase common to all groups, but at times of varying intensity. During the first min-
utes, they did not speak much, or only softly. Then, after a few minutes, when the
reading of the introduction was completed and the first virtual objects appeared, a
new attitude arose in the teams. First they were “surprised,” “impressed,” “inter-
ested,” and sometimes even “excited.” This enthusiasm brought them into an atti-
tude of research, questioning, and exploration of the quest. The students were very
absorbed in the task of appropriation and an exchange dynamic arose within the
teams. They were in a “parallel” world and nothing else existed: neither the profes-
sor, nor the camera, nor the observer. Students moved around the laboratory to con-
sult the third marker.

Several of the teams maintained this attitude from the beginning to the end of this
game session, even though only one to three teams per group were able to complete
the game successfully at this stage. Some randomly explored the different compo-
nents of the game, others systematically devoted time to each detail, trying to make
connections. Some asked for one or two additional pieces of information to proceed.
The generally used strategy was groping, “trial and error.” They had “no idea what
they needed to do”” (A14) and they had to “sort things out to understand” (A19). On
the other hand, some teams seemed “disoriented” and “didn’t know what to do” at
certain times. They tended to give up and remove themselves from the exploratory
process. Some suggestions got them restarted, sometimes only for a brief period.
Some adopted a random trial and error strategy, hoping that “someone would come
tell [them] what to do.” (M58).

How Parallel Changes the Relations
Between Subject—Tool-Rules—Division of Labor and the Object
of the Activity

The primary advantage of augmented reality was that it significant helps students
see and visualize the physical situation and trajectory in 3D (35 answers), for all
field configurations, which facilitates their understanding (11 answers). Augmented
reality also helped students by providing a visual representation (glass cube) of an
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abstract situation that is not otherwise easily accessible. They can “see instead of
imagining” and link the theory to its physical manifestation. Students could think
about what they are seeing instead of starting with their mental representation of the
situation. For some students, it facilitated the adoption of a mental representation of
the situation. We noticed that the glass cube scene became a reference during dis-
cussions between some students. Moreover, when they tried to limit the time spent
with the glass cube (modification of rules) to practice on the fields and direct the
particle beams to a specific site, they used the cube as a reference, and drew it on a
sheet of paper. Some used the cube scene without starting the particle gun, or the
beam (meaning no time countdown) to discuss their field configuration. A benefit of
augmented reality was that it provided an experience, an interaction with a virtual
setting that would not otherwise be accessible. Students could try their field con-
figurations, concretely see in real time the effect on the particle beam and validate
their understanding. There was autoregulation of their learning.

Parallel as a 3D tool provided a certain sensory experience of the situation. In
addition, augmented reality allowed for greater interactivity between the student
and the virtual setting than the real display usually available (electron beam in a
bulb and Helmholtz coils to create a magnetic field) allows. There was devolution
of power to students during the lab: they managed the unfolding of their own actions
to resolve the enigma. This comment also applies to the accessibility of the real
display (i.e., number of display vs. number of students) and to the limited number
of manipulations and configurations possible regarding electromagnetic fields.

Even if the research project was exploratory and very targeted to a specific dis-
ciplinary knowledge, Parallel has a good potential to overcome a basic contradic-
tion in school activity. The solution was appreciated by physics’ students. By being
willing to avoid guiding the students too much in their experimentation with the
Parallel solution in the classroom, professors, although not deprecating a more tra-
ditional teaching/learning method, modified the use of teaching space, the division
of tasks among themselves and between their students, as well as the usual class-
room rules.

Parallel challenges the more traditional way of learning electromagnetism. Some
rules are modified (usage of space, body—hand—eye coordination necessary to move
electric particles in electric of magnetic fields), division of labor between teacher—
students—peers. Interpretation of experimental results regarding augmented reality
is consistent with the suggestions of Dillenbourg and Jermann (2010) regarding the
added value of the technology in terms of the enrichment of knowledge regarding
real-world objects and interactivity. We noted that students appreciated the simplic-
ity of using augmented reality. In their opinion, it promoted contextual learning and
autonomy. They believed that augmented reality, linked to a serious game on a
mobile technology platform (e.g., touch tablet), facilitated the understanding of the
concepts of electromagnetism, since it allows for a direct contact with a tangible
reality. It gave a new meaning to the mobilization of resources (theoretical knowl-
edge) in context, creating an interaction zone and generating an attraction affect
triggered by immersion.
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Results regarding the elements of the serious mobile game and its use as a sup-
port or obstacle to learning electromagnetic concepts lead to the emergence of two
dimensions proposed by Yin (2010) regarding the possible convergence of said
technologies and learning methods: learning in context and learner-centered learn-
ing. The learner can physically appropriate the Parallel solution, and move with it
around the markers in order to become involved in the learning process. These
results are in line with the observations of Alvarez (2012), who stated that serious
games provide a considerable benefit in allowing us to find “memory.”

Another point greatly revealed is the support of real-time self-verification of
learning. Given that this is the first verification of the tool through an exploration
process, at this point we cannot presuppose the representation of electromagnetic
concepts. This is a nonconventional experimental framework, given the multiplicity
of the parameters involved in student learning, including the mobile technology
tool, the serious game, and augmented reality. In the problem-solving context of the
Parallel solution, each student had a degree of freedom regarding the use they could
make of space and the application of the theoretical concepts involved. Consequently,
in a group context, the researcher is faced with a multitude of strategies.

As a research team, we experienced a dilemma regarding our wish to provide
support and to offer space for students to be free. The results corroborate the choice
we made to give information on the use of the tool and game playing. It is important
to underline that this was made possible by the user-friendliness of the tablet’s affor-
dances and the simplicity of use of the augmented reality application.

Even within the context of an exploratory effort, we noted that learning sup-
ported by a mobile platform presented us with a multitude of contexts; the student
is required to take into account the following parameters: movement in space,
appropriation of the virtual interface, active involvement while interacting in a
space provided by the augmented reality, and retention of disciplinary knowledge to
resolve the serious game puzzle. These findings constitute the basis on which the
next iterations will be built and are coherent with the definition of mobile learning
we have adopted.

We also observed a strong convergence of mobile technology and two learning
aspects, that is, learner-based learning and contextual learning (Sharples et al. 2005;
Yin 2010). These conclusions lead toward new possibilities in science teaching and
provide an incentive to become involved in additional work while aiming for a more
collaborative aspect via a network connection. Consequently, we are already explor-
ing a second project phase, during which classroom time allocated to handling the
Parallel solution will be increased. In addition, the evaluation questionnaires will be
revised in order to target the concrete elements which stood out during the first
project iteration. The immersivity of augmented reality and the mobile aspect of the
game will be reinforced by offering a unique, class-scale augmented reality, simul-
taneously shared by several students. This type of configuration could promote
interaction and collaboration among players, and will make observed phenomena
more tangible and reality based.
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Augmented Reality Potential Toward Cross
and Intergenerational Usage

Research results (Billinghurst and Diinser 2012) already underlined the benefits of
augmented reality as a teaching tool for students of all ages. While augmented
books have been focused on young children, mobile AR systems seem particularly
suitable for high school setting. In such context, Parallel could act as the foundation
of an intergenerational collaboration between college and high school students. The
enthusiasm triggered by the solution among the college students yielded to their
participation in several showcasing events dedicated to academic as well as general
audiences. Mentoring of high school students by college students toward the adap-
tation of the serious game could be envisioned. Such an approach will be consistent
with the current maker culture as well as the need for improving student program-
ming skills.

The added value of augmented reality has been demonstrated as well for adults
in continuing education contexts. The technology is able to create realistic and
immersive working experiences to train nurses, surgeon, and mechanical operators
to name a few (Knowles et al. 2011; Ong et al. 2008). Even if attempts to develop
AR applications focusing on ageing population have been limited, an increasing
trend in using AR system among older people has been observed (Malik et al. 2013).
With the growth of elderly mobile users, evidence shows the possible trends using
AR system to support elderly in terms of mobility and independence (Kurz et al.
2014). These examples underline the versatility of this technology across genera-
tions of users, from the youngsters to the elderly. Adaptation is still required from a
thematic standpoint to meet the targeted user interest (e.g., physics-based mystery
solving in the context of Parallel; a techno-cultural visit of Montreal in the context
of Montreal Urban (http://www.musee-mccord.qc.ca/en/mtl-urban-museum/)
Targeting broad audience). Adapting the user experience to the targeted population
experience and requirement is also needed (Liang 2015). Augmented reality is a
powerful enabler. More and more integration of this technology in edutainment
solutions all along the life should be expected in the coming years. At the end,
Parallel, along the pretext of resolving an enigma in a college physic’s class may
hold a great potential to modify rules, division of labor usually followed by students
and make then engage in more sustainable long-life learning.

References

Alelis G, Bobrowicz A, Ang CS (2015) Comparison of engagement and emotional responses of
older and younger adults interacting with 3D cultural heritage artefacts on personal devices.
Behav Inform Technol 34(11):1064—-1078

Alvarez J (2012, May 29) Les clés de la réussite d’un serious game par Julian Alvarez. http://www.
ludovia.com/2012/05/1es-cles-de-la-reussite-dun-serious-game-par-julian-alvarez/.


http://www.musee-mccord.qc.ca/en/mtl-urban-museum/
http://www.ludovia.com/2012/05/les-cles-de-la-reussite-dun-serious-game-par-julian-alvarez/
http://www.ludovia.com/2012/05/les-cles-de-la-reussite-dun-serious-game-par-julian-alvarez/

Designing Enhanced Learning Environments in Physics: An Interdisciplinary... 111

Bajura M, Fuchs H, Ohbuchi R (1992) Merging virtual objects with the real world: seeing ultra-
sound imagery within the patient. ACM SIGGRAPH Comput Graph 26(2):203-210, ACM
Barma S (2009) Apprendre la technologie par 1'éolienne: un theme favorisant I'intégration de la
technologie a 1'éducation aux sciences. In: Charland P, Fournier F, Riopel M, Potvin P (eds)

Apprendre et enseigner la technologie: regards multiples. Multimondes, Québec, pp 15-139

Barma S, Power TM, Daniel S (2010) Réalité augmentée et jeu mobile pour une éducation aux
sciences et a la technologie. Culture numérique. Réseau scientifique pluridisciplinaire dans le
domaine des technologies, applications et pratiques liées au numérique. http://culture.nume-
rique.free.fr/publications/ludo10/barma_power_daniel_ludovia_2010.pdf

Barma S, Daniel S, Bacon N, Gingras M-A, Fortin M (2015) Observation and analysis of a class-
room teaching and learning practice based on augmented reality and serious games on mobile
platforms. Int J Serious Games 2(2):69-88. doi:10.17083/ijsg.v2i2.66

Bergig O, Hagbi N, El-Sana J, Billinghurst M (2009) In-place 3D sketching for authoring and
augmenting mechanical systems. In: Proceedings of the IEEE International Symposium on
Mixed and Augmented Reality. Orlando, Florida, USA, pp 87-94

Billinghurst M, Diinser A (2012) Augmented reality in the classroom. IEEE Comput Soc
45(7):56-63

Boucher DMB (2013) Investigating immersive augmented reality as a rehabilitation tool for
Parkinson disease, Doctoral dissertation, The University of Western Ontario.

Cawood S, Fiala M (2008) Augmented Reality a practical guide. Pragmatic Bookshelf

Cepni S, Ayvaci HS, Keles E (2000) Understanding level of certificate students about physics
concepts. In: The congress of national educational science, Abant Izzet Baysal University,
Bolu, Turkey, pp 1335-1342.

Conseil canadien sur I’ apprentissage (2009) Etat de I’apprentissage virtuel au Canada. Conseil cana-
dien sur I’apprentissage, Ottawa, Canada. http://www.ccl-cca.ca/pdfs/E-learning/E-Learning_
Report_FINAL-F.PDF.

Dillenbourg P, Jermann P (2010) Technology for classroom orchestration. In: Khine MS, Saleh IM
(eds) New science of learning. Springer, New York, pp 525-552

Gouvernement du Québec, Ministére de I’Education du Loisir et du Sport (2006) Programme de
Science et technologie. Enseignement secondaire deuxieéme cycle. Gouvernement du Québec,
Québec

Dunleavy M, Dede C, Mitchell R (2009) Affordances and limitations of immersive participatory
augmented reality simulations for teaching and learning. J Sci Educ Technol 18:7-22

Engestrom Y (1987) Learning by expanding: an activity-theoretical approach to developmental
research [online]. http:/Ichc.ucsd.edu/mca/Paper/Engestrom/expanding/toc.htm.

Engestrom Y (2001) Expansive learning at work: toward an activity-theoretical reconceptualiza-
tion. J Educ Work 14(1):133-156

Engestrom Y (2015) Learning by expanding: an activity-theoretical approach to developmental
research, 2nd edn. Cambridge University Press, New York

Engestrom Y, Sannino A (2011) Discursive manifestations of contradictions in organizational
change efforts. A methodological framework. J Organ Chang Manag 24(3):368-387

Hennessy S (2000) Graphing investigations using portable (palmtop) technology. J] Comput Assist
Learn 16:243-258

Hestenes D, Wells M, Swackhamer G (1992) Force concept inventory. Phys Teach 30:141-158

Kaplan Akili G (2007) Games and simulations: a new approach in education? In: Gibson D,
Aldrich C, Prensky M (eds) Games and simulations in online learning: research and develop-
ment frameworks. Idea Group Inc. (IGI), Hershey, PA, pp 1-18

Kaufmann H, Schmalstieg D (2003) Mathematics and geometry education with collaborative aug-
mented reality. Comput Graph 27(3):339-345. doi:10.1016/S0097-8493(03)00028-1

Kim P, Buckner E, Kim H, Makany T, Taleja N, Parikh V (2012) A comparative analysis of a game-
based mobile learning model in low-socioeconomic communities of India. Int J Educ Dev
32(2):329-340. doi: 10.1016/j.ijjedudev.2011.05.008


http://culture.numerique.free.fr/publications/ludo10/barma_power_daniel_ludovia_2010.pdf
http://culture.numerique.free.fr/publications/ludo10/barma_power_daniel_ludovia_2010.pdf
http://dx.doi.org/10.17083/ijsg.v2i2.66
http://www.ccl-cca.ca/pdfs/E-learning/E-Learning_Report_FINAL-F.PDF
http://www.ccl-cca.ca/pdfs/E-learning/E-Learning_Report_FINAL-F.PDF
http://lchc.ucsd.edu/mca/Paper/Engestrom/expanding/toc.htm
http://dx.doi.org/10.1016/S0097-8493(03)00028-1
http://dx.doi.org/10.1016/j.ijedudev.2011.05.008

112 S. Barma and S. Daniel

Knowles MS, Holton EF III, Swanson RA (2011) The adult learner: the definitive classic in adult
education and human resource development, 7th edn. Butterwort-Heinemann, Kidlington
Oxford

Kukulska-Hulme A, Evans D, Traxler J (2005) Landscape study in wireless and mobile learning in
the post-16 sector. Technical report. Joint Information Systems committee, Bristol.

Kurz D, Fedosov A, Diewald S, Guttier J, Geilhof B, Heuberger M (2014) [Poster] Towards mobile
augmented reality for the elderly. In: Mixed and augmented reality (ISMAR), 2014 IEEE inter-
national symposium on IEEE, pp 275-276.

Larochelle M, Désautels J (2003) Descriptions estudiantines de la nature et de la fabrication des
savoirs scientifiques. In: Lafortune L, Deaudelin C, Martin D (eds) Conceptions, croyances et
représentations en maths, sciences et technos. Presses de 1’Université du Québec, Québec,
pp 149-174

Lave J (1985) Introduction: Situationally specific practice. Anthropol Educ Q 16:171-176

Liang S (2015) Research proposal on reviewing augmented reality applications for supporting
ageing people. In: 6th international conference on applied human factors and ergonomics
(AHFE 2015) and the affiliated conferences, AHFE 2015, vol 3, pp 219-226.

Liarokapis F (2006) An exploration from virtual to augmented reality gaming. Simul Gaming
37(4):507-533

Liarokapis F, Mourkoussis N, White M, Darcy J, Sifniotis M, Petridis P, Basu A, Lister PF (2004)
Web3D and augmented reality to support engineering education. World Trans Eng Technol
Educ 3(1):11-14

Malik SA, Abdullah LM, Mahmud M, Azuddin M (2013) Mobile applications using augmented
reality to support older people. In: Research and innovation in information systems (ICRIIS),
2013 international conference on IEEE, pp 374-379.

Michaud L, Alvarez J (2008) Serious games: advergaming, edugaming, training. IDATE, Paris

Miettienen R, Peisa S (2002) Integrating school-bases learning with the study of change in work-
ing life: the alternative enterprise method. Center for Activity and Developmental Work
Research, University of Helsinki, Finland. Helsinki School of Vocational Teacher Education,
Helsinki, Finland.

Monk H (2011) Learning and development across the generations: a cultural-historical study of
everyday family practices. http://arrow.monash.edu.au/hdl/1959.1/476503

Nickels S, Sminia H, Mueller SC, Kools B, Dehof AK, Lenhof HP, Hildebrandt A (2012).
ProteinScanAR—an augmented reality web application for high school education in biomo-
lecular life sciences. In: Proceedings of the 16th IEEE international conference on information
visualization, Saarbrucken, Germany, pp 578-583.

O’Malley C, Vavoula G, Glew J, Taylor J, Sharples M, Lefrere P (2003) Guidelines for learning/
teaching/tutoring in a mobile environment. Mobilearn Project. http://www.mobilearn.org/
download/results/guidelines.pdf.

Ong SK, Yuan ML, Nee AC (2008) Augmented reality applications in manufacturing: a survey. Int
J Prod Res 46(10):2707-2742. doi:10.1080/00207540601064773

Pachler N, Bachmair B, Cook J (2010) Mobile learning: structures, agency, practices. Springer,
New York

Piette J, Pons C-M, Giroux L (2007) Les jeunes et Internet 2006: Appropriation des nouvelles
technologies. Ministere de la Culture et des communications, Québec

Prensky M (2001) Digital game-based learning. McGrae-Hill, New-York

Quinn C (2000) mLearning: Mobile, wireless, in your pocket learning. Learning in the new econ-
omy e-Magazine. http://www.linezine.com/2.1/features/cqmmwiyp.htm.

Roberts-Mahoney H, Means AJ, Garrison MJ (2016) Netflixing human capital development: per-
sonalized learning technology and the corporatization of K-12 education. J Educ Policy
31(4):405-420. doi:10.1080/02680939.2015.1132774

Robitaille J-P (2010) La releve en sciences et technologies au Québec: un état des lieux.
Observatoire des sciences et des technologies, Montréal


http://arrow.monash.edu.au/hdl/1959.1/476503
http://www.mobilearn.org/download/results/guidelines.pdf
http://www.mobilearn.org/download/results/guidelines.pdf
http://dx.doi.org/10.1080/00207540601064773
http://www.linezine.com/2.1/features/cqmmwiyp.htm
http://dx.doi.org/10.1080/02680939.2015.1132774

Designing Enhanced Learning Environments in Physics: An Interdisciplinary... 113

Sanchez E, Jouneau-Sion C (2010) Les jeux, des espaces de réflexivité permettant la mise en oeu-
vre de démarches d’investigation. In: Sauvé L, Kaufman D (Eds.), Ressources et travail col-
lectif dans la mise en place des démarches d’investigation dans I’enseignement des sciences.
Actes des journées scientifiques, DIES Lyon.

Saracchini R, Catalina C, Bordoni L (2015) A mobile augmented reality assistive technology for
the elderly/tecnologia asistencial mévil, con realidad aumentada, para las personas mayores.
Comunicar 23(45):65

Savill-Smith C, Kent P (2003) The use of palmtop computers for learning: a review of the litera-
ture. Learning and Skills Development Agency, London

Sharples M, Sanchez IA, Milrad M, Vavoula G (2005) Towards a theory of mobile learning. 4th
World conference on learning, Cape Town, South Africa.

State A, Hirota G, Chen DT, Garrett WF, Livingston MA (1996) Superior Augmented-Reality
Registration by Integrating Landmark Tracking and Magnetic Tracking. Proceedings of
SIGGRAPH 96, pp. 429-438. doi: 10.1145/237170.237282

Sutherland IE (1965) The ultimate display. In: Packer R, Jordan K (eds) Multimedia: from Wagner
to virtual reality. Norton, New York, pp 252-256

Wali E, Winters N, Oliver M (2008) Maintaining, changing and crossing contexts: an activity theoretic
reinterpretationofmobilelearning. ResLearnTechnol 16(1):41-57.doi:10.1080/09687760701850190

Waycott J, Jones A, Scanlon E (2005) PDAs as lifelong learning tools: an activity theory based
analysis. Learn Media Technol 30(2):107-130

Yin RK (2015) Qualitative research from start to finish. Guilford Publications, New York

Zhou F, Duh HBL, Billinghurst M (2008). Trends in augmented reality tracking, interaction and
display: a review of ten years of ISMAR. In: Proceedings of the 7th IEEE/ACM international
symposium on mixed and augmented reality, [IEEE Computer Society, pp 193-202.

Zurita G, Nussbaum M (2007) A conceptual framework based on activity theory for mobile
CSCL. Br J Educ Technol 38(2):211-235


http://dx.doi.org/10.1145/237170.237282
http://dx.doi.org/10.1080/09687760701850190

Learning in Later Life While Engaging
in Cross-Generational Digital Content
Creation and Playful Educational Activities

Susan M. Ferreira, Sergio Sayago, and Josep Blat

Abstract Older people (60+) are using digital technologies in growing numbers.
Previous research has pointed out that digital game-based learning has positive
effects on learning. Yet, older adults are often portrayed as passive receivers of digi-
tal information. Moreover, studies of digital games conducted with them have over-
looked learning, focusing almost exclusively on helping older people to cope with
age-related changes in functional abilities and improve intergenerational communi-
cation. This chapter reports on two case studies, which address digital video creation
and digital gameplay in educational activities by older adults with mild-to-moderate
age-related changes in functional abilities and different levels of previous experi-
ence of ICT use. Both case studies show older people learning more about them-
selves (i.e., realizing they have the skills to master computers and express themselves
through digital technologies) and a number of different topics (ranging from con-
temporary digital technologies to literature and arts), while actively creating digital
content and playing online digital games. The results show the potential of playful
learning activities, and the importance of both inter- and intragenerational commu-
nication and taking into account older people’s needs and interests, in order to envi-
sion a richer and diverse ICT-mediated learning in later life.
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Introduction

This chapter addresses Digital Game-Based Learning (DGBL) across the lifespan
within the context of Human—Computer Interaction (HCI) and Digital Games (DG).
While older people (60+) are using digital technologies in growing numbers, they are
often portrayed as passive receivers of digital information or remote observers (Vines
et al. 2015), and previous studies argue that HCI researchers have largely been con-
cerned with the downside of aging, focusing mostly on the design of assistive tech-
nologies (Rogers et al. 2014). Similar claims have been made in the field of
DG. Despite the fact that previous research has pointed out that digital game-based
learning has positive effects on learning (Van Eck 2006), studies of digital games with
older people often focus on helping older players to cope with age-related changes in
functional abilities and improve intergenerational communication (Mosberg Iversen
2014). By drawing upon two case studies, this chapter argues that older people can
make a much more active use of ICTs and shows the potential of playful learning
activities in order to envision a richer and diverse learning in later life.

The first case study focuses on digital video production (i.e., recording, editing,
and sharing), whereas the second deals with digital gameplay and creation in edu-
cational activities. Taken together, both case studies show older people learning
more about themselves (i.e., realizing they have the skills to master computers and
express themselves through digital technologies) and about a number of different
topics, ranging from ICTs to literature, while actively creating digital content and
playing digital games. As our literature review will demonstrate, both learning
behaviors while creating digital content and playing digital games have seldom
been documented by previous research thus far (e.g., Ferreira et al. 2015; Ferreira
2015). Inter- and intragenerational communication aspects stood out in both case
studies too. This result shows the value of collaborative playful learning activities,
and community positive reinforcement, in learning in later life. Finally, the results
suggest that taking into consideration older people’s needs and interests, as well as
age-related declines in functional abilities, when designing tools and ICT courses
for them is key to foster and strengthen their engagement in learning and educa-
tional activities in older adulthood.

Literature Review

Digital Game-Based Learning and Older People

Digital games are becoming more and more popular among older adults (De
Schutter et al. 2014; Marston 2013; Nap et al. 2014). Indeed, and despite the grey
digital divide, much of previous research in HCI, DG, and gerontechnology por-
trays older people as actual or potential players of digital games (e.g., Brown 2012;
De Schutter 2010; De Schutter and Malliet 2014; Ijsselsteijn et al. 2007; Nap et al.
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2009; Pearce 2008). Their motivations for playing digital games range from enter-
tainment (Pearce 2008; Nap et al. 2009) and avoiding social isolation (Kern et al.
2006; Quandt et al. 2009) to improving cognitive abilities (Luckner et al. 2013;
Zelinski and Reyes 2009). A large number of digital games targeted at older people
have also been designed, such as Waterball (Tsai et al. 2013), Cogniplay (Vasconcelos
etal. 2012), iStoppFalls (Gschwind et al. 2014), and Blast from the past (Abeele and
Schutter 2014). Common to these games is that they aim to help older people to
cope with age-related changes in functional abilities, improve/enrich grandchil-
dren—grandparent communication, and encourage cross-generational social interac-
tion (Sayago et al. 2016). Despite this growing body of knowledge, previous
research on digital games with older people has mostly overlooked learning. On the
one hand, this might be surprising, because learning by playing games is well docu-
mented in the literature (especially, with children). On the other hand, however,
failing to address learning might be accounted for the fact that learning in later life
is a challenge, especially if age-related changes in cognition—namely, fluid intelli-
gence (Czaja and Lee 2007) —are considered. By drawing on a 4-year ethnographi-
cal study with 420 older people in two different environments, Sayago et al. (2013)
argue that older people adopt three strategies to become successful ICT learners
(i.e., using ICTs over extended periods of time without the support of instructors/
relatives) over time (a) linking learning to real-life needs, (b) learning collabora-
tively and informally, and (c) adopting appropriate memory aids. These results rein-
force the need of understanding the learning needs of older people, where and how
they learn in older adult education (Kern 2014). Yet, the relationship between learn-
ing, digital games, and older people (e.g., needs satisfied by playing games and
collaboratively learning playful activities) still warrants further research. It is our
conviction that by developing a better understanding of older people digital game-
based learning, we could design technologies that not only compensate for “a lack
of something” but also enrich their lives, thereby strengthening their social and digi-
tal inclusion.

Learning While Creating Digital Contents

Current research concerning the design of interactive technologies for older adults
typically focuses on providing them with access to digital resources: “older adults
are normally characterized as consumers, rather than producers, of digital
content”(Waycott et al. 2013). Seeing this situation from a learning perspective,
there is room for thinking that learning takes place in a rather traditional scenario
(e.g., learning by reading). However, older people can actually become digital con-
tent creators, and this presents different learning opportunities (e.g., learning by
creating digital contents). Karahasanovic conducted three studies that investigated
elderly people’s user requirements related to consumption, sharing, and co-creation
of user-generated content online (Karahasanovi¢ et al. 2009). The results suggest
that given the right circumstances, elderly people are eager to cocreate narratives
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based on a common history or documenting the history of their neighborhood. By
focusing on understanding the factors affecting elderly user’s participation in online
video creation, Ryu et al. (2009) conducted an online survey in which 290 online
Korean people aged 50+ participated. Respondents reported being willing to adopt
video creation services if some conditions, such as ease of participation, usefulness,
and enjoyment, were satisfied. Harley and Fitzpatrick’s studies analyzed 8 videos
generated and uploaded by an older person, Peter, owner of a very popular YouTube
channel and also known as “Geriatric1927” (Harley and Fitzpatrick 2008, 2009).
The authors argued that intergenerational contact, reminiscence, reciprocal learn-
ing, and co-creation of content emerged from how the videos produced by Peter
were used in YouTube. Despite the potential of digital content creation for opening
up alternative and/or richer learning scenarios (e.g., learning by reading, doing and
collaborating with others) than those which can be envisaged within the traditional
digital content consumer perspective, what older people actually learn while creat-
ing digital content, and how they do it, still has not received much research
attention.

Case Studies

We carried out two case studies (CS1 and CS2) in Agora,' a 35-year-old highly
participatory adult learning community in Barcelona, Spain. Since the 1980s, Agora
has been fostering the social inclusion of people who are, or might be, excluded
from the Catalan society, such as immigrants and older people. To this end, Agora
adopts a dialogical learning approach (Aroca 1999), which empowers the students
to decide what they want to learn in free courses.

CS1 focuses on older people’s digital video creation. In CS1, we report on eth-
nographical research activities conducted over a 5-year (2010-2015) period in order
to examine the relationship between active and healthy older people and ICTs. We
participated in 21 computer courses and 18 drop-in sessions in Agora as participant
observers, resulting in a total of 298 h of fieldwork with 217 older people (aged 60
to 85; women: 120; men: 97) with different levels of experience with ICTs. We also
conducted online observation on a daily basis of participants’ use of Facebook,
WhatsApp, and YouTube. Facebook and WhatsApp groups were set up to provide a
closed channel of communication for the most active participants (44 Facebook, 25
WhatsApp), and those who were interested in using these technologies. The field-
worker (first author) was a Facebook friend of 50 participants and followed the
YouTube uploads of three of them throughout the study. Participants reported hav-
ing been using computers and the Internet for 3 months to 8 years. Participants were
original from different Spanish regions and had low levels of educational attainment
(70 % with at most primary school formal education).

'Agora, Escola d"Adults de La Verneda-Sant Marti, Barcelona, Spain (http://www.edaverneda.
org/).
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CS2 focuses on playing and creating digital games. CS2 was conducted within
the context of WorthPlay,? a 2-year project aimed to conceptualize, design, and
evaluate digital games that are sufficiently appealing, meaningful, and playable in
the everyday lives of older people. In CS2, the experiences of digital gameplay of
older people interested and uninterested in digital games were explored. The study
was divided into three phases: conceptualization, Participatory Action Research
(PAR), and evaluation, which are described in full in (Sayago et al. 2016). The con-
ceptualization phase was grounded in a 6-month ethnographical study of the play
experiences of 178 active and healthy older people (75 % women and 25 % men)
with different play interests. The design (and implementation) phase consisted of
three Participatory Action Research (PAR) activities conducted with approximately
100 older people over a 2-month period. The evaluation was conducted in 3
European cities (Barcelona, Madrid, and Dundee) in order to validate/challenge the
results of the ethnographical and PAR activities. Fifteen games were created and
played by 99 older people with different cultural backgrounds. The age of the par-
ticipants ranged from 60 to 85 years old. They reported to have different previous
experience with ICTs, ranging from those who had never used computers and the
Internet (approximately, 12 %), or had been using them for a few months or years
(80 %) to those who had been using computers for more than two decades and
owned smartphones (8 %).

In both case studies, fieldnotes were taken mostly immediately after the sessions,
due to our active participation in most of them. Regarding data analysis, the analysis
of fieldnotes in CS1 follows the interpretation of Nigel Gilbert (Researching Social
Life) (Gilbert 2008) of Strauss and Corbin (Strauss and Corbin 1998) Grounded
Theory’s methodology. The fieldnotes were coded line-by-line (Open Coding),
resulting in several preliminary categories (Axial Coding). The preliminary catego-
ries that emerged from Axial Coding were discussed among the authors until a clear
outcome was agreed. In CS2, we adopted a thematic analysis (Braun and Clarke
2008) approach to analyze the data. All fieldnotes were read to identify common
topics, and findings were discussed amongst the project team, which in turn led to
the development of a corpus of “stories” from the activities. The main results are
presented next.

Results

CS1: Digital Video Creation

While there are older people who are not motivated to use ICTs, there are others
who are interested in learning ICTs by interacting with multimedia content and
digital entertainment (Ferreira et al. 2014, 2016). As our ethnographical study in
Agora progressed, we witnessed how our participants moved from seeking and

2http://worthplay.upf.edu.
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watching YouTube videos to creating and editing their own digital videos and shar-
ing them. They produced approximately 320 digital videos over the course of the
study. We show that by engaging with digital video content technologies, partici-
pants learned more about ICTs and different ways of expressing themselves with
these technologies. We observed, and participants confirmed, that two key results of
this digital video content creation learning were enriched intra- and intergenera-
tional communication and perceived digital social inclusion.

Learning More About Themselves, ICTs, and Digital Self-Expression

Participants’ digital video creation was highly associated with how they appropri-
ated digital video creation technologies. They appropriated these technologies in a
social way, for example, creating videos, which were meaningful to them, and then
sharing these videos with specific members of their community. Regardless of their
previous knowledge of ICT, participants were motivated to operate new digital
devices and applications in order to create videos and express themselves digitally,
as the following two vignettes of representative cases illustrate.

Vignette 1: Learning More About Themselves and ICTs

Maria finds it very difficult to interact with computers. She actually does not like
them very much. Yet, she thinks that nowadays it is important to know how to use
technologies in order not to lag behind. Maria often takes part in courses in order to
learn how to use computers and the Internet. She started taking the video creation
courses. She had numerous difficulties in following the course. However, she was
interested in the topic and took the course many times.

Maria often sits next to a more experienced participant, who creates the videos.
Maria shares her opinions with this expert participant. Motivated by the course and
the videos that the other participants were creating, Maria wanted to create her own
video. Her first idea was to create a video about her birds. One day she used her
camera for recording the birds while they were playing in the water. This was a very
unusual activity for Maria, as she normally does not practice at home what she
learns in the course. On the next video creation class, Maria brought her camera.
She was very proud of her birds and her video. She wanted to show her birds to the
other participants and needed help to transfer the video from the camera to the com-
puter. However, the teacher of the course told her that she made a mistake and that
there was no video in the camera. That was the first time Maria tried to use the
camera to record a video on her own. Despite this shortcoming, a few weeks later
she decided to practice again. She realized that she could do it, and this was an
important change in her life and attitude toward computers. This time she decided
to take pictures of one of her flowers, and then combined these pictures into a video.
She had learned how to do so in the course. She eventually created a video. Maria
was happy and more confident in herself.
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Fig. 1 Participant’s video experiment

Vignette 2: Learning More About Different Ways of Expressing Themselves

Pedro really enjoys interacting with technologies. He knows more about computers
than most of his friends. He teaches MS PowerPoint to other older adults of his
neighborhood. In his free time, Pedro enjoys practicing ICT and learning new things.
Digital video creation has become his favorite activity: “A good thing about creating
videos is that there are so many effects and cool things that we can add to the video
that it doesn’t matter how much I practice, there is always something new to learn.”

Pedro saw in YouTube a tutorial about how to change the background of a video.
He got very interested in carrying out this task in his videos. He bought a plain fab-
ric to make his experiments. One of his first experiments was to record himself
talking and acting as if he was carrying an invisible ball—Pedro is mad about
football and sports. He then looked for a nice background on Internet (he selected a
picture of a beach). Pedro them created his video by combining his videos with the
beach in the background. To make the video funnier, he included an animated pic-
ture of a ball. He had a lot of fun doing it and came up with more ideas to explore
this technique further. Fig. 1 shows one of Pedro’s video experiments.

Key Results of Digital Video Creation Learning: Enriched Cross-
Generational Communication and Perceived Digital Social Inclusion

Participants perceived that sharing their digital videos with people they cared for,
especially their children, grandchildren, and close friends, could strengthen their
ties with them. They appropriated digital videos in a very social manner, and
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sharing their videos was a very important step in their creation process. Sharing the
videos they created was often used as a strategy to:

* Give a present, “My daughter’s birthday is in February and I want to give her a
video as a present. She is a bit sick so I want to do something nice for her.”
[60, F25]

e Say “Hi,” “I liked the video a lot, it nearly gave me goose bumps!” [41, F70e]
“Hi! Show it to your mom please! A special kiss for both of you!” [64, F16]
(Conversation on [64, F16] Facebook’s wall)

e Catch up with friends and relatives, “We’re watching a video on my iPad. 1
recorded a couple of videos of my grandchildren this weekend and I was showing
the videos to them before the session with you was due to begin. We took advan-
tage of this to catch up on things, you know.” [76, F39]

Moving from using analog videos and paper photographs to sharing media online
also facilitated participants’ intergenerational communication: ““(...) this is the video
I recorded from the lunch last weekend (showing the video in a WhatsApp conversa-
tion). I sent it to my partner’s son, who was also there. He told me that he liked it a
lor” [75, M3]. This interaction was promoted by using the same communication
channels as those used by younger generations, such as e-mail, Facebook, YouTube,
or WhatsApp.

Sharing their digital videos also gave rise to follow-up intra- and intergenera-
tional conversations. The topics of most of these face-to-face or online conversa-
tions were about the memories the video brought up, the quality of the video, or the
technologies applied, all of which contributed to their ICT learning. By talking with
friends and relatives, participants received positive reinforcement and exchanged
their knowledge about ICTs (teaching and learning new concepts). These social
interactions increased their engagement in the video creation process and made
them feel —as they told us—more socially and digitally included.

CS2: Creating and Playing Digital Games in Educational
Activities

Previous research has addressed diversity amongst older people’s use of digital
games (De Schutter and Malliet 2014). In WorthPlay (Sayago et al. 2016), we
observed that the relationship between older people with different cultural back-
grounds and digital games is very diverse. While there are older people who do play
games, others refuse point-blank to do so because they do not perceive the useful-
ness of engaging in gameplay. Thus, in an attempt to cater for this diversity, we
decided to create an online platform whereby older people can create (and play)
different types of quiz-based online games. Given the educational setting in which
we conducted our research, we considered that quiz games could be the most
appealing type of games to our participants. In this case study, we argue that (a)
participants reported learning about ICTs and the topics of the games (e.g.,
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mathematics, history, and arts) as a result of creating and playing them in the plat-
form and (b) intragenerational interaction took on an important role in creating and
playing games in collaborative learning scenarios.

Learning About Different Topics as a Result of Both Creating and Playing
Digital Games in Collaborative Learning Scenarios

With respect to creating games, participants worked together in order to seek online
information about the topic of the game. They also discussed how to write appealing
questions. It might be worth noting that writing motivating questions is a cognitive-
demanding task, as it calls for a comprehensive understanding of a topic plus writ-
ing abilities. Thus, creating games encouraged participants to brush up on their
knowledge of a topic and make the most of their social, writing and reading skills.

With respect to playing games, most of the playing activities consisted of read-
ing, discussing, and looking for information using contemporary ICTs in order to
answer the questions of a game. When playing games, participants reinforced their
learning by (a) reassessing aspects of a desired topic, (b) transferring the knowledge
they acquired in the class or in the books to a digital learning scenario, and (c) learn-
ing new content adding up to their previous knowledge about a topic, for example,
“We have learnt several new things... I didn’t know that there was a palace here...
and I've been living here for a long time ago” [Player, playing session in the book
reading club].

Both creating and playing games were developed in collaborative learning sce-
narios, which corresponded to the already existing educational activities in Agora.
A noteworthy example is the geolocated book quiz, which was conducted with older
people who met at a weekly book-reading club in Agora, Fig. 2a and b. Participants
were separated into two groups and were tasked with creating geolocated questions
about the book they were reading by using smartphones or tablet devices and a geo-
located web-based system (Santos et al. 2013). This quiz helped us to understand
key elements of their playful experiences (e.g., learning and socializing) beyond
winning or losing, in which participants had no interest.

Given that the platform was designed to be easy to use for novice ICT users and
to introduce more expert users to popular online technologies, such as YouTube,
Google Images, Wikipedia, or newspapers, creating and playing games in the
WorthPlay platform was seen:

As a motivating way of introducing older people with little or no previous experi-
ence of ICT to these technologies, “It broke the fear for working with the com-
puter... it allows you to see what can be done in the computer and that you can do
it... people enjoyed the activity, had fun with the questions, with the work, with the
group... it is not just avoiding fear. It can be done and I can do it!” [Coordinator of
playing/interview about the experience of general knowledge game].

As a stimulating activity for more expert ones, “If I click here... Is it going to open,
so I can see more things? Look! Here in the side I can also see other news from today!
(...) This is very useful for me! I didn’t know how to see the news in the computer. 1
Jfound this very interesting!” [Player, playing session in the ICT learning course].
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Fig. 2 (a) Geolocated book quiz: creating game session. (b) Geolocated book quiz: playing
session

Design Recommendations

We consider that drawing design implications (or recommendations) from ethno-
graphical research is difficult and controversial for, amongst other reasons, ethnog-
raphy cannot (and should not) be reduced to a finite number of “bullet points”
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(Dourish 2006). Yet, in this section, we aim to highlight key results that emerge
from CS1 and CS2 in an attempt to (a) share with the reader important lessons we
have learned in our case studies and (b) encourage future research studies to take
them forward.

Older People ICT Learning is a Learning Area

Based on a literature review, Thalhammer draws attention to the fact that since older
adults tend to learn in nonformal rather than formal settings, it is important to under-
stand the extent to which ICTs actually influence their daily life and whether this is
in fact perceived as a learning area (Thalhammer 2014). While there are reasons to
believe that older people might not be able to learn to use ICTs because of age-
related changes in fluid intelligence, our results, along with some previous research
(e.g., Sayago et al. 2013), show that this is not the case, and that older people ICT
learning is actually a learning area. ICTs (can) influence multiple facets of older
people’s everyday lives, and how they learn to use these technologies is highly
determined by these activities, as well as other factors, such as social relationships,
personal interests, and life experiences. With respect to the dichotomy nonformal
vs. formal learning alluded in Thalhammer’s statement (Thalhammer 2014), CS1
and CS2 show that there is a lot of nonformal ICT learning in Agora. Perhaps, infor-
mal ICT learning is more suitable for older people than formal learning, given that
most of them (at least, our participants) are more interested in actually learning how
to use the technologies in their everyday lives than in getting official certificates and
passing exams. This is a research issue that can be addressed further in future
studies.

Putting Older People First

The results of CS1 and CS2 suggest that when thinking in terms of designing ICTs
for learning, it is very important to put older people first. This is not to say that
technology is not important. However, instead of coming up with a new technologi-
cal development that can potentially help older people to take their learning forward
and trying to fit that technology in their daily lives in some way or another, we could
(and should) first of all understand the characteristics of the user group, identify
their learning interests and practices, and then think which and how technology
could enrich their actual learning process. While this design philosophy is not new
at all within HCI (e.g., user-centered design), we perceive a risk of putting technol-
ogy first when it comes to older people, especially because of widespread stereo-
types associated with ageing and ICTs (Durick et al. 2013).
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Going Beyond Stereotypes

We (or, at least, a large number of us) tend to have preconceived ideas of old age and
older people. This is due in part to our own experiences of ageing, which include,
for instance, our grandparents, elderly neighbors, and older people in the street
(e.g., shopping, walking, and commuting). These experiences of ageing determine
the way in which we think about older adults. For instance, it might be surprising
for a great many of us to realize that older people can actually learn to create digital
games (CS2) because our grandparents struggle to learn how to operate a digital TV
or a new mobile phone with a different menu. Creativity, which is addressed in CS1,
might also be surprising, since old age tends to be associated with a period of
declines in functional abilities. Both case studies encourage us to go beyond stereo-
types when it comes to ICT learning and older people.

Cross-Generational Communication is Very Important
in Effective Learning in Later Life

As one might expect, communication cuts across CS1 and CS2, wherein it played
different roles. By keeping in touch with younger relatives and members of their
local community by using contemporary digital technologies, our participants
reported feeling more social and digitally included. By sharing their videos with
their friends and discussing about the answers of a question in a game, our partici-
pants learned further aspects of technologies, a book they were reading, etc. These
results indicate that the learning of our participants was both an individual and
social activity, thereby reinforcing the importance of communication in ageing
(Nussbaum et al. 2000). Thus, these findings suggest that designing tools that pro-
mote cross-generational communication is important to foster effective and engag-
ing ICT learning amongst older people.

Conclusion and Future Work

In this chapter, we have presented two case studies that challenge widespread views
of older people within HCI, wherein they are seen as consumers rather than produc-
ers of digital content (Waycott et al. 2013), and take forward previous HCI and DG
research by showing older people learning more about themselves, a wide range of
topics, ICTs, and self-expression by actively producing digital content, and creating
and playing digital games in educational activities. Those older people who partici-
pated in our study were highly motivated to engage in digital content creation activi-
ties. They saw in these activities an opportunity to enrich their intra- and
intergenerational communication. By seeing the value of the digital video creation in
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their daily life, participants engaged in the creation process and were very motivated
to keep learning more about video creating and sharing tools. The WorthPlay plat-
form was successfully integrated into already established collaborative learning sce-
narios. Learning therefore happened by reinforcing part of the content presented in
regular courses and by adding a playful and digital element to them. Overall, both
case studies show the potential of digital playful learning activities to enhance learn-
ing (of ICTs, and other topics) in later life.

These results should be understood by bearing in mind the profile of our partici-
pants and the setting in which we conducted our research. That is, one of the most
important limitations of this chapter is that the results presented herein might not be
easy to generalize to other profiles of older people and settings. Future research can
deepen and widen the results presented in this study.

In terms of future research perspectives, the creativity shown by our participants
is worth noting, especially because current HCI research with the older population
is dominated by removing usability and accessibility barriers due to ageing, “as if
creativity (and outstanding performance) were not significant parts of aging”
(Cohen 2006). Thus, future research studies could explore creativity and its rela-
tionship with DGBL and older people. It might also be important to point out that
participants were able to personalize the activities according to their interests. This
personalization turned out to be essential for engaging them in the learning process
and strengthening their relationship with ICTs. As games are effective not because
of what they are, but because of what they embody and what learners are doing as
they play a game (Van Eck 2006), in our studies, the content of the activities and the
discussions among the participants were crucial in their engagement with the learn-
ing activities. Future studies can also look into different ways of personalizing edu-
cational activities by adding a ludic element to them.
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Digital Games as a Means

of Raising Awareness About Ageism

and Gender Discrimination: Three Principles
for Teachers and Game Developers

Andreas Schuch

Abstract This chapter presents three principles for how digital games could be
used by teachers or designed by game developers to raise awareness about and dis-
cuss discrimination, stereotyping, inequality, and other issues connected to age,
aging, gender identity, and sexual preference. In other words, an intersectional
approach is developed with special focus on age and gender aiming to facilitate
learning and game design processes about harmful social constructions. The three
principles are (1) encourage minimizing hurdles for players to access and play
games, (2) diversify the content within a game or across multiple games, and (3)
encourage intergenerational learning processes. These principles primarily draw on
educational research, but are intended to be used by teachers and game developers
alike. Regarding principle 2, a model is derived from sample games with the goal to
inform lesson plan creation and game selection processes for teachers as well as
design choices for game developers. The independent digital game development
scene served as the primary source for the development of the model. Because
games revolving around age- and aging-related topics appear to be exceedingly rare,
the proposed principles were initially developed with LGBTQ* topics in mind.
However, it is demonstrated that the developed model can also be applied to other
social dimensions such as age.

Introduction

The depiction of old age in Western society is frequently accompanied in popular
culture by negatively connoted biological imagery. Aging is often framed as unde-
sirable; old age as a problem (Gullette 2004, p. 7). Others see old age as a
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disease —something that needs to be “cured” (Vincent 2006, p. 687)—or as a failure
that needs to be controlled through technology; “[aging] is a result of an unneces-
sary failure technically to control a biological process” (Vincent 2006, p. 692).
Woodward (1999, pp. xi—xii) highlights another theme of ageism when she identi-
fies a “pedagogy of mortification [with the goal] to teach an older woman to recede
into invisibility.” While she speaks of ageism against women specifically, it is not
difficult to imagine that similar demands be made on elders of other genders.

These are problematic views of age and aging, but discrimination occurs in many
other aspects of social life as well. People may be discriminated against because of
their gender, race, class, religious belief, disabilities, looks, language abilities, etc.
In the last two decades, more and more scholars have come to approach these
aspects of social life and their relationship to one another from an intersectional
perspective. Intersectionality is a term coined by Crenshaw (1991) which offers “a
way of mediating the tension between assertions of multiple identities and the ongo-
ing necessity of group politics” (Crenshaw 1991, p. 7 italics removed). Or, as
McCall puts it, at the center of intersectionality lies the notion of expanding “the
subject of analysis [...] to include multiple dimensions of social life and categories
of analysis” (McCall 2005, p. 1772).

When compared to approaches which focus on single analytical categories, inter-
sectionality necessarily results in an increase in analytical complexity. However, it
also promises to break up artificially (i.e., socially) constructed boundaries and thus
allows for new approaches to be applied to the study of inequality among various
social dimensions. The paradigm shift introduced by intersectional methodology is
leveraged in this chapter by approaching teaching practices and game design from
an intersectional-technological perspective. More specifically, this chapter proposes
three “anti-ageist” principles for educators and game developers. The goal of these
principles is to help to prevent or counteract—or at least to reduce—budding or
established negative stereotyping and discriminatory (thought) practices or expres-
sions in virtual game worlds, as well as among players and learners.

First, it should be noted that scholars have over time developed different
approaches to intersectionality, some of which reject the concept of social catego-
ries completely. This chapter uses social categories strategically by provisionally
acknowledging the “durable relationships that social categories represent at any
given point in time” (McCall 2005, p. 1774) while also remaining critical toward
processes of simplification and categorization. Analysis and teaching/design prin-
ciples in this chapter follow a lesser known methodological approach to intersec-
tionality termed intercategorical complexity by McCall (2005):

The intercategorical approach [...] begins with the observation that there are relationships
of inequality among already constituted social groups, as imperfect and ever changing as
they are, and takes those relationships as the center of analysis. The main task of the cate-
gorical approach is to explicate those relationships, and doing so requires the provisional
use of categories (McCall 2005, pp. 1784-1785).
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Second, why choose digital games? At the core of digital games lies a powerful
form of interaction, something Zimmerman (2004, p. 158) identifies as “Explicit
interactivity; or Participation with Designed Choices and Procedures,” which is an
umbrella term for “choices, random events, dynamic simulations, and other
procedures programmed into the interactive experience.” Digital games harbor
enormous potential for enabling learning processes because of their interactive
nature. They allow for interactive role reversals and generally provide players with
a high degree of agency, both of which may contribute to diffusing processes of
victimization, vilification, stereotyping, and discrimination.

Specifically regarding the educational benefits of digital games: In the last two
decades, digital game-based learning has come to be seen by a significant number
of scholars as offering powerful learning opportunities (see, e.g., Gee 2007; Prensky
2001). Many schools tend to focus on their weakest learners the most. According to
DiSessa, those schools are “designed around incompetence in the sense that any real
understanding is a sign to move on to the next topic. Pride in accomplishment is
seldom reached” (DiSessa 2001, p. 40). This chapter argues that digital games are
part of a solution to “this problem of dealing with school systems that are not sym-
pathetic to teachers who de-emphasize memorization and competition in favor of
developing new interpretations of reality and continued self-actualization” (Schmeck
1988). Many digital games approach learning and repetition from the opposite
direction, regularly and actively rewarding players for their accomplishments (e.g.,
with high score lists, achievements, and trophies, extra rewards for players who
level up, complete optional objectives, or succeed in difficult-to-perform actions). A
number of games provide fertile learning environments for learners; or as Gee
(2007, p. 67) puts it, “a good video game often operates within, but at the outer edge
of, the learner’s resources, so that at many points the game is felt as challenging but
not ‘undoable’.” As a result, such games encourage player agency and foster curios-
ity. Barab et al. assert that autonomous inquiry is preferable over rote memorization
when they state that “learners learn best when the learning process involves inquiry,
as opposed to the memorization of the facts and principles that were generated from
someone else’s inquiry” (Barab et al. 2005, p. 89). In addition, young players and
learners today grow up as digital natives (Prensky 2001)—digital games arguably
“speak” their language more than more traditional media.

Game developers and teachers can use games to promote a more positive attitude
among players and learners toward diverse and inclusive social environments.
Games open up new possibilities for shifting perspectives. However, probing the
internet for digital games which put aging or ageism at the center of their narrative
or design proved difficult. Only an exceedingly small set of two games which depict
aging in a sensible, nontrivial manner could be identified: Passage (Rohrer 2007)
and To The Moon (Freebird Games 2011). Game developers are encouraged to cre-
ate more aging/ageism-themed games to fill this gaping hole. For the purposes of
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this text, the problem of the seeming lack of games about aging and ageism shall be
sidestepped by drawing on intersectional methods and breaking up the boundaries
of single social categories.

This chapter argues that digital games which revolve around discrimination and
social categories other than aging can still as effectively be utilized to help design
specifically age-/aging-related games or to discuss and teach about age/aging-
related issues. In order to provide a guide for game developers and teachers to help
achieve this goal, three principles were developed with both game development/
design as well as teaching with games in mind. Because of the apparent dearth of
games examining age- and aging-related topics, these principles were initially
developed with games about LGBTQ* issues in mind.! As a second step, these
teaching/design principles were adapted to be applicable to ageism. This is made
especially apparent in the discussion on the second principle and the subchapter
“Modeling Game Diversity,” which both explore the idea of diversification in games
(homosexuality, transgender identity, depression, isolation, overweight, etc.).

Teaching and Game Design Principles on Aging/Ageism

The next pages will elaborate on three teaching/design principles which teachers
and game developers/designers are encouraged to apply to their game development
processes and classroom teachings, respectively. It should be noted that the sug-
gested principles are primarily derived from and grounded in educational research,
and only to a lesser extent in game studies. For this reason, the discussions in the
three subsequent subchapters focus on teachers and learners, rather than players in
general. At the same time, the act of centering games’ narratives around one or more

'The digital games discussed in this paper mostly present an “inside” perspective of (parts of) the
life of LGBTQ* people, which is a perspective most players should be unfamiliar with (similar to
old age-related rhetoric). By playing games about LGBTQ* topics, players can assume and enact
LGBTQ* identities individually —they can get a “glimpse behind the scene.” By enabling players
to experience LGBTQ* life from the perspective of an “insider,” digital games are able to provide
them with a potentially more authentic understanding and emotionally relatable narrative of what
it means to be LGBTQ*. And because age-based discrimination is in many ways similar to
LGBTQ#* discrimination, the argument of this chapter is that the discussed games, approaches, and
principles can just as easily be applied to raise awareness about cultural constructions of aging as
they could be to LGBTQ#*-related issues. In other words, the idea is that intersectional approaches
developed from an LGBTQ* point of view should still be transferable into the realm of teaching
about ageism. The chapter explores to which extent this statement holds true and outlines possible
limitations.
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types of discrimination or incorporating discrimination-related topics in games is
arguably often coupled with a didactic intention (e.g., “sexism is problematic and
here is why”). For this reason, this chapter argues that the principles derived from
educational research can also be applied—in general —to game design. This senti-
ment is reflected in the wording of the summaries of the principles, which can be
found at the beginning of each subchapter. Each summary condenses and at the
same time generalizes the discussion of a given subchapter. The goal was to develop
principles which are equally applicable to a teaching and game design context. In
addition, a number of sample games are discussed which sensibly depict and explore
LGBTQ* topics, and—by extension—also age-/aging-related topics. The three
teaching/design principles can and should be combined if possible, but they can also
be employed separately.

While games revolving around the topic of aging or ageism seem to be still a
rarity, there do exist a handful of games which sensibly incorporate or discuss
LGBTQ* characters or topics. However, the digital games industry seems rather
cautious in this regard. If big budget games do include LGBTQ* people or themes,
in most cases they only appear at the sidelines or are realized in superficial ways.
While notable exceptions do exist, sensible and appropriate representations of
LGBTQ* issues could mostly be traced to the independent digital game scene,
which has seen exponential growth in the past decade. For this reason, independent
games take the center stage in this chapter.

First Principle: Minimize Hurdles for Players

Summary

Games should allow for short play sessions (e.g., between 5 and 30 min), they
should be free or inexpensive, have low hardware requirements, and gaining
access to them should be straightforward.?

2Game developers/designers do not face this same set of difficulties as teachers do because they
can target a specific audience and hardware. However, if the goal is to reach as large an audience
as possible, the above-mentioned suggestions of (short, free, easy to access, and low system
requirements) still hold true. The larger the project, the more difficult these suggestions will prob-
ably be to implement. If not all aspects can be implemented, game developers/designers are
encouraged to consider to design the project at least partially around these suggestions.
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As noted before, there do exist a number of potentially promising triple-A games
(i.e., games with large production budgets targeting mainstream audience) which
sensibly depict LGBTQ* topics and themes. However, for teachers, exploring
triple-A games in a classroom setting is infeasible for a number of reasons. For
one, these games are in general expensive (teachers may not be provided the funds
to purchase them). They also often require sophisticated hardware to run (the per-
formance of PCs at school may not meet the game requirements), and require
potentially lengthy and complicated procedures when setting up the digital games
for lessons (e.g., creating individual user accounts for each PC to log into the
game client).

Games made by independent developers appear more useful and flexible in light
of the constricted situations teachers usually find themselves in. Independent games
can often be accessed via a web browser and many are completely free (or at least
significantly less expensive than triple-A games). They also offer generally shorter,
more focused play sessions. “Short” games will here be defined as games that can
be expected to be completed within 5-30 min of play time. Free and simple access,
easy-to-meet system requirements, and relatively short play sessions minimize
potential hurdles for teachers (when developing and enacting lesson plans) and for
learners (when engaging with games during the lesson). These qualities seem
preferable in a teaching contexts with limited time and resources available to educa-
tors. The games mentioned in this chapter fulfill either most or all of these criteria.

Second Principle: Diversify Content

Summary

Players should be exposed to one or more games covering as diverse a set of
themes, topics, and perspectives on a given topic as possible to account for
players’ different ways of making sense of the world, to expose them to many
unique and mediated experiences, and to encourage transfer of knowledge.

There exists no consensus in educational research about which learning theory and
style describes human learning most authentically. A prominent and widely accepted
conceptual framework was developed by Felder and Silverman (1988), which out-
lines a set of 32 (2%) learning styles “(one, for example, is the sensory/auditory/
deductive/active/sequential style)” (Felder and Silverman 1988, p. 675). Felder
argues convincingly that different people have distinctly different learning style
compositions. One of the conclusions of this model is that in order for teachers to
provide each of their learners with an opportunity to learn effectively, they must
create lesson plans with diversified content which takes into account learners’ dif-
fering learning styles.
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Several scholars also argue that experience plays an integral role in the learning
process. Gee supports in his work the view that “humans learn, think, and solve
problems by reflecting on their previous experiences in the world. That is, humans
have experiences, store these experiences and make connections or associations
among them” (Gee 2007, p. 71). Stephenson further argues that “[e]xperience has
long been considered the best teacher of knowledge. Since we cannot experience
everything, other people's experiences, and, hence, other people, become the sur-
rogate for knowledge” (Stephenson 1998, p. 1). Closely related to these sentiments
is Schmeck’s remark on facilitating learning through encouraging change:

[T]eachers may influence [...] learning [...] by encouraging a change in the scenarios, or
scripts, that are part of the frame of mind that accompanies a perception. [...] Changes in
scenarios or scripts occur through gradual developmental-experiential processes, which
teachers can promote by structuring the educational situation so that the personal growth
motive is engaged more frequently [...] (Schmeck 1988, p. 16f).

According to these views, then, exposing learners to a large number of games
which offer distinct (personal) experiences or perspectives on a given topic seems
preferable over in-depth analyses of only a few experiences.? It should be noted that
the concept of exposing students to many unique experiences is not to be confused
with what literature on educational research sometimes terms the “experiential
learning model.” Strong instructional guidance is of paramount importance.*
Authoritative teacher instructions which encourage meta-level thinking and discus-
sions among students, as well as secondary materials such as newspaper articles and
videos should go hand in hand with engaging students with digital games.

The greater the number of experiences, the more transfer of knowledge can
occur. Transfer is one of the core concepts around which our educational system is
built (Bransford and Schwartz 1999; McKeough et al. 1995). Arguing in support of
transfer, Gee (2007, pp. 38-39) states:

Semiotic domains in society are connected to other semiotic domains in a myriad of com-
plex ways. One of these is that knowledge of a given domain can be a good precursor for
learning another one, because mastering the meaning-making skills in, and taking on the
identity associated with, the precursor domain facilitates learning in the other domain.
Facilitation can also happen because being (or having been) a member of the affinity group
associated with the precursor domain facilitates becoming a member of the affinity group
associated with the other domain, because the values, norms, goals, or practices of the pre-

31t should be noted that the concept of exposing learners to many unique experiences is not to be
confused with what literature on educational research sometimes terms the “experiential learning
model.” Strong instructional guidance is of paramount importance. Authoritative teacher instruc-
tions which encourage meta-level thinking and discussions among learners, as well as secondary
materials such as newspaper articles and videos should go hand in hand with engaging learners
with digital games.

“Recent research questions the efficacy of minimally guided approaches to instructing and teach-
ing, that is, learning theories referred to as experiential learning, discovery learning, constructivist
learning, etc. (Kirschner et al. 2006; Mayer 2004). Evidence “almost uniformly supports direct,
strong instructional guidance rather than constructivist-based minimal guidance during the instruc-
tion of novice to intermediate learners” (Kirschner et al. 2006, p. 83).
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cursor group resemble in some ways the other group's values, norms, goals, or practices
(Gee 2007, pp. 38-39).

Based on this observation, he proposes two learning principles:

Semiotic Domains Principle Learning involves mastering, at some level, semiotic
domains, and being able to participate, at some level, in the affinity group or groups con-
nected to them (Gee 2007, p. 42).

Metalevel Thinking About Semiotic Domains Principle Learning involves active and
critical thinking about the relationships of the semiotic domain being learned to other semi-
otic domains (Gee 2007, p. 42).

The term “active thinking” in the above citation means “experiencing the world
in new ways” (Gee 2007, p. 31); “critical thinking” refers to the requirement that
learners “be able to consciously [...] attend to, reflect on, critique, and manipulate”
(Gee 2007, pp. 31-32) typical or acceptable content and social practices of a par-
ticular semiotic domain (e.g., first-person shooters and social categories such as age
and LGBTQ¥*).

The underlying assumption of this principle is that learners have—to some
degree—“mastered” one or more semiotic domains related to negative experiences
(such as loneliness, being bullied, and ostracism). Teachers can then introduce
learners to games which address one or more of these semiotic domains that they are
familiar with. A small selection of suitable games would be, for example, Lim
(Kopas 2012), Loneliness (Magnuson 2011), and Trauma (Uithoven and Uithoven
2015).

Online platforms such as itch.io or game jams such as Global Game Jam® encour-
age independent game developers to create and then share their games online.
Teachers can in turn make use of the fact that there is a large pool of potentially
useful games available to them. The biggest hurdle for educators is probably identi-
fying the games which fit their purposes the best in the huge pool of available
games. The online platforms mentioned before typically accommodate this need to
a degree because they often allow visitors to apply filters and tags to tailor the
searching process to their needs.

Assuming that teachers have now selected a number of suitable games, how
should they proceed? There exists a virtually limitless number of ways of how to
approach teaching about ageism. One approach that follows Gee’s principles is
detailed here. Teachers could have learners play some of the games they selected
while following certain instructions. The instructions should ideally remain vague
but still trigger critical reflections among players on the subject matter of the game.
For example, instructions could encourage learners who play Dys4ia (Anthropy
2012) to critically reflect on and consider aspects of social ostracism, which is one
of the recurrent themes found in Dys4ia and which they may also have been a victim
of at some point in the past (or currently still are). This (or other games and topics)
will lay the foundation for bridging the gap between the topics covered by the
played games and age- and aging-related topics at a later point. At this early stage

3See, for example, http://globalgamejam.org/2015/games.


http://globalgamejam.org/2015/games

Digital Games as a Means of Raising Awareness About Ageism and Gender... 139

of teaching, however, the actual lesson topics (i.e., age- and aging-related topics) are
not important. Only as a second step, learners should then be asked to apply (i.e.,
transfer) their knowledge of the domains covered by the games to the new domain
related to age- and aging-related issues.

Lim® is an example in which the structure of the game itself encourages transfer
of knowledge. The game does not merely ask players to connect with its protagonist
on issues such as gender identity and sexual orientation—something many players
probably have not much experience with. Lim questions violence and practices of
exclusion enacted upon nonconformist people of any kind. Its abstract aesthetics
could encourage learners to connect with the main character on levels which they
probably do have experience with, for example, the desire to fit into a group,
irritation caused by bullies, and/or feelings of exclusion or infuriation. Players could
then connect their personal, individual experiences on the screen with ones from
their own past.

More specific interpretations and discussions in the classroom regarding trans-
gender identity, ageism, and aversion in society toward these concepts can then
follow as a next step. Once learners are encouraged to transfer their knowledge of
one domain (e.g., ostracism) to a related one (e.g., elderly people), they could poten-
tially be expected to now more easily be able to link their personal interpretations
and their own negative experiences with ones they are not directly familiar with. In
this context, the goal could be to make learners become more empathetic toward the
elderly people who experience social ostracism and rejection.

Summarizing this subchapter then, it appears most desirable for teachers and
game designers to represent people, topics, and issues which are traditionally
assigned to certain social categories (e.g., the elderly) or themes (e.g., ostracism) in
a quantitative and diverse manner (to encourage transfer of knowledge) while exer-
cising strong instructional guidance and control. Fortunately, the independent game
development scene provides teachers with a number of suitable games to achieve
this goal. See chapter Modeling Game Diversity for a nonexhaustive list of LGBTQ*
and aging-related aspects which games should address to make the content of the
lessons as diverse as possible.

¢ Lim (Kopas 2012) is a minimalist game “about fitting in” (Zoya 2012) and the consequences of
challenging established norms. Players control a square, a “multivocal body” (Zoya 2012) which
wildly fluctuates between colors, symbolizing nonconformity. In the game, players meet a number
of single color squares and are constantly confronted with making a decision: either they take on a
single color to blend in with the crowd or they continue flashing in many colors. Either option has
its benefits and drawbacks:

“When the protagonist is spotted not fitting in, it is attacked by the surrounding squares. There’s
no depleting health, no chance of dying, but the attack is loud, uncomfortable [...] and makes it
harder to move around the game space.” (Zoya 2012)

“[C]hange colors by holding down Z, afford yourself some respite, just realize that doing so
leads to an entirely different kind of unpleasantness.” (Porpentine 2012)
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Third Principle: Leverage Intergenerational Learning
Opportunities

Summary

Encourage and guide intergenerational learning processes (e.g., reflection,
discussion, storytelling, and game creation by and among people of
significantly different ages) in the family space and/or in public spaces (e.g.,
classroom guest invitation and communication within online communities).

Auvailable research suggests that intergenerational learning projects prove incredi-
bly instrumental in teaching about preconceptions and stereotypes against certain
age groups. According to Kerka (2003, p. 1), successful intergenerational learning
“fulfills age-appropriate developmental needs of youth and adults, is relational and
reciprocal (drawing on the strengths or assets of each generation), and creates a
community in which learning results through collective engagement in authentic
activities.” Similarly, Kaplan (2001) identifies several benefits of intergenerational
learning for children and youth in fields such as academic skills and performance,
attitude toward aging, emotional development, and social skills and for older adults
in health and activity level, the attitude toward younger people, self-discovery, and
improved life circumstances (see Kaplan 2001, pp. 19-25).

Loewen (1996) suggests that learning should reflect the intergenerational aspects
of the everyday world:

[E]lngagement with the everyday world should not be a world absent of generational variety.
Making learners aware of the reality of the everyday world means involving them with
adults, just as making adults aware of that same world means involving them with adoles-
cents (Loewen 1996, p. 10).

After conducting a meta-analysis of approximately 20 intergenerational learning
programs, he identified five important characteristics and argued that the more of
these characteristics are implemented in a program the more successful it will be
(see Loewen 1996, pp. 25-32):

e Curriculum-based: intergenerational learning should be based within the school’s
curriculum

» Relationship-based: the relationship with the person of a different generation
greatly “impact[s] one’s motivation to learn” (27)

» Reciprocal relations: “both adults and adolescents can offer expertise and the
need to acquire knowledge. The learning process needs to be as dynamic as pos-
sible” (29)

e Community-based: the project needs to be relevant to the real world instead of
being limited to the classroom to take full advantage of the “expertise and new
teaching and learning that could be occurring” (30)
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e Authentic work: the final outcome needs to be “pertinent and worthy of great
mental and physical energy” (32)

Learners’ families constitute a convenient space for game designers and for
teachers for facilitating intergenerational learning opportunities without directly
consuming class time. Recent developments in school-parent relationships may
prove useful in this regard. As (Cairney 2000, p. 172) observes, “there has been a
growing desire to move toward genuine partnership between home and school, and
a search for processes to facilitate the reaching of mutual consensus between par-
ents and teachers.”

Cairney (2000) argues that there lies much untapped potential in treating parents
as partners in education. In the specific context of this study, the family space could
be utilized to encourage conversations and reflections on social categories (e.g.,
age) between different generations (e.g., teenager, parent, and grandparent).
Teachers can from a distance guide discussions in broad strokes, for example, by
constructing deliberately worded (homework) assignments. Game designers can
build in opportunities for discussions. Discussions could revolve around family
members experiencing social injustice in the past, or also on their attitude toward
certain social minorities or social categories. A homework task could be about peo-
ple of different generations playing games together (as selected and suggested by
the teachers) and possibly documenting the process. Such tasks are important not
only because they lead to more productive private discussions among family mem-
bers. Learners could also reproduce some of the arguments in class and could thus
provide to each other a wealth of unique stories, information, perspectives, and
mediated experiences.

Another option for teachers who wish to reap the benefits of intergenerational
learning processes is to invite some guests (e.g., elderly people) to join the class.
However, this would presumably entail significant organizational work and limit the
flexibility of lesson plans (e.g., incorporating 10-min chunks of age- and aging-
related topics in every regular lesson, for example, would probably be out of the
question). But teachers who are not deterred by the additional workload could have
learners and guests play and discuss games in class and thus take on more active and
directing roles than they could with homework assignments. For example, they
could assume the role of the “adversary,” that is, someone who seeks to challenge
overly simplified views expressed by others in class, or they could remain as a more
neutral facilitator.

Collective game creation is another way of harnessing the potential of bringing
together people of different generations in the classroom. There exist a number of
applications with simple yet powerful toolsets and relatively intuitive user inter-
faces—such as the visual programming tool Scratch’ which enables users (even
those with no prior computer science knowledge) to quickly create simple applica-
tions or games (see Resnick et al. 2009). While not much literature could be found
on the benefits of collaborative (and intergenerational) game-creation, Kangas

7See https://scratch.mit.edu/.
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(2010) conducted a study on learning through game cocreation and noted that
this project felt rewarding to all participants and fostered activity, social skills,
and other aspects.

Modeling Game Diversity

This subchapter draws primarily on the second proposed design/teaching principle
and is dedicated to offering game designers a model for developing more LGBTQ*-
friendly and “anti-ageist” games and teachers guidance in procuring a set of suitable
games for teaching. The model was initially developed with LGBTQ* games in
mind, but then adapted for the social category of age.

Developing a Model for an LGBTQ* Context

In order to gain an overview of the breadth of LGBTQ* topics covered by existing
games, it was deemed useful to group them together based on a specific theme or a
set of commonalities they share. The following categories are suggested as a start-
ing off point, but the list could easily be expanded with new entries (examples for
each category are provided in parentheses):

e Sexual orientation (e.g., bisexuality and homosexuality)

* Gender identity (e.g., female identity and transgender identity)

e Stereotypes and themes (e.g., coming out, anxiety, and social ostracism)

» Experiential point of view (e.g., LGBTQ* person, family member, and unrelated
stranger)

e Narratorial focus (e.g., verbal narrative and narrative mechanics)

* Genre (e.g., biography)

Game developers and designers are encouraged to consider the categories listed
above during all stages of the game development process. Greater diversity within a
given game can be achieved by considering and incorporating as many categories
(sexual orientation, etc.) and as many aspects in each category (e.g., heterosexuality,
homosexuality, bisexuality, asexuality, pansexuality, etc.) as possible. Next to focus-
ing on creating more diversity within a given game, game developers and designers
could also increase diversity across various of their games. For example, it may be
that games created thus far explore, for example, sexual orientation in greater depth
from the perspective of the LGBTQ* person. A new game could instead approach
sexual orientation from the perspective of a family member or switch the narratorial
focus away from heavy dependence on verbal delivery and more toward narrative
delivered through its mechanics (see Table 1 for sample games).

Teachers may further diversify the content of their lessons on LGBTQ* topics by
applying this list to the game selection process. It is suggested that teachers select
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Table 1 A nonexhaustive list of games deemed suitable for game design analysis and teaching
about aging, ageism and LGBTQ¥* issues

Narratorial
Game Themes Perspective | focus Comment
Called Out Marginalization Inside Verbal Nonfiction;
pseudodialog
Climb Transgender Mixed Mixed Fiction mixed with
identity nonfiction
Coming Out Homosexuality, Inside Verbal Fiction with
Simulator 2014 coming out autobiographical
elements
Conversations We | Transgender Inside Verbal Fiction; pseudodialog
Have In My Head | identity, memory, of protagonist with
relationships themselves
DiSCOVERY Transgender Inside Mixed Fiction
identity, gender
binaries
Dys4ia Transgender Inside Mixed Autobiography
identity, hormone
replacement
therapy
Fit In Transgender Stranger Mechanics Fiction, abstract
identity, gender
binaries
Gay Sniper Homosexuality, Stranger Mechanics Fiction, subversive
marriage
Gone Home Homosexuality, Sister Mixed Detective fiction,
coming out strong focus on
environmental
exploration
Lim Transgender Inside Mechanics Fiction, abstract
identity, social
ostracism
Loneliness Social ostracism Inside Mechanics Fiction, abstract
Mainichi Transgender Inside Mixed Fiction, JRPG
identity, social aesthetic
ostracism
NAOMI Transgender, Inside Verbal Fiction, protagonist
coming out, anxiety comes out to a friend,
anime aesthetic
One Homosexuality Stranger Mechanics Fiction, abstract
Our Wedding Homosexuality, Inside Mixed Fiction
Plan same-sex marriage
Parable of the System theory, Stranger Mixed Nonfiction, abstract,
Polygons diversity descriptive
Passage Life, aging Inside Mechanics Fiction

(continued)
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Table 1 (continued)
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Narratorial
Game Themes Perspective | focus Comment
Radiator 1-2: Homosexuality, Inside Mixed Fiction, 3d, mod
Handle With same-sex marriage (requires base game
Care half-life 2)
Read Only Crime, science Stranger Verbal Fiction; anime and
Memories fiction cyber punk aesthetic
Reparative Transgender Stranger Verbal Fiction
identity, religion,
psychiatric
counseling
Striptease Transsexuality Stranger Mechanics Fiction, subversive
To put it simply Transgender Stranger Verbal Nonfiction, discusses
identity, history suicide of a
transgender teenager
To The Moon Life stages, trauma, | Stranger Mixed Fiction, JRPG
repressive aesthetic
memories
TransForms Transgender Mixed Mixed Nonfiction
identity
Tranxiety Transgender Inside Verbal Fiction, JRPG
identity, social aesthetic
ostracism
Trauma Failure, hateful Inside Mixed Fiction
behavior, trauma
What’s in a Bisexuality, social Inside Verbal Fiction with
Name? ostracism autobiographical
elements

several games for each category/bullet point. Categories may further be divided into
subsets, which enables teachers to be as flexible and granular in structuring their
lessons as needed (e.g., first discuss a set of games about homosexuality, then exam-
ine a set of games about bisexuality). Teachers should choose how, in which order,
and to which level of detail they facilitate discussions about individual games or sets
of games based on the unique composition of each class.

Many of the LGBTQ* games mentioned below would warrant formal analysis
and could provide enough topics for discussion to fill whole papers. Due to scope
limitations, however, this chapter will refrain from delving too deep into analysis.
Instead, a number of LGBTQ* games which have been deemed suitable for class-
room teaching shall be outlined briefly. See Table 1 for a quick overview. The short
play times of most of the listed games (mostly 2 to 10 min) should give teachers the
flexibility to have learners play and discuss a number of different games within one
teaching unit.
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Games which sensibly discuss homosexuality are, for example, Gone Home
(The Fullbright Company 2013), Our Wedding Plan (Dreamgate Games 2015),
Coming Out Simulator 2014 (Case 2014), and Read Only Memories (MidBoss
2015). What’s in a Name? (Gaming Pixie 2013) presents a narrative in which a
bisexual character is discriminated against. Transgender identity is explored in titles
such as Mainichi (Brice 2012), Dys4ia (Anthropy 2012), Fit In (Axel 2015),
Conversations We Have In My Head (Squinkifer, 2015b), TransForms (PixelSnader
2015), Tranxiety (Jayne 2015), To put it simply, (Mallory 2015) and DiSCOVERY
(Olivia Fel Games 2015). Games such as Lim and Called Out (Squinkifer 2015a)—
due to their abstract and minimalist presentation—can be used to more generally
talk about discrimination based on socially constructed categories and thus may
serve as an ideal entry point.

Existing LGBTQ* games discuss a wide variety of themes. The moment of com-
ing out as LGBTQ* is re-enacted in games such as Coming Out Simulator 2014 and
NAOMI (Paper Star Studios 2015). The theme of hiding one’s (gender) identity
from others is at the center of Tranxiety and Lim. Games which play with and sub-
vert players’ expectations are, for example, Gay Sniper (Anthropy 2009) and
Striptease (increpare games 2009). Same-sex marriage is a core theme in Our
Wedding Plan and Radiator 1-2: Handle With Care (Yang 2009), which is a Half-
Life 2 (Valve Corp 2004) modification. Dys4ia, Tranxiety, and To put it simply,
provide players a glimpse into the transition period of transgender people.
Conversion therapy is taken up as a core theme in Reparative (Saldafia 2015). The
point of this enumeration of themes is to show the wealth of topics which can con-
stitute necessary and productive classroom discussions.

In the majority of games about LGBTQ* topics listed in Table 1, the fictional
world is experienced from the point of view of an LGBTQ* protagonist or an unre-
lated stranger. Games providing an “inside” perspective are, for example, Dys4ia,
Lim, Tranxiety, and What’s in a Name? These games tend to frame the playable
character as victims. There are also a number of games which depict LGBTQ* top-
ics from a more privileged point of view —an “outsider” perspective from a stranger.
Such games are, for example, Called Out, Fit In, Reparative, and Gay Sniper. Here,
the playable character is usually framed as holding power over LGBTQ¥* characters.
Narratives in LGBTQ* games told from the perspective of a friend, family member,
or (arguably) counselor take on a middle ground between “inside” and “outside”
perspective. While these people obviously do not have to go through the same expe-
riences as the LGBTQ* person, they still tend to share a degree of involvement with
them. Games belonging to this category are Reparative and Gone Home. After
extensive research, Gone Home remains the only known LGBTQ* game in which
players assume the role of a family member (sister).

Another aspect contributing to a diverse representation of LGBTQ* topics in
games is what in this chapter shall be referred to as narratorial focus. Digital games
may present their narrative predominantly through language (e.g., verbally through
text, audio, or symbols). This is the case in games such as NAOMI, Reparative,
Tranxiety, Gone Home, and Coming Out Simulator 2014. But narrative can also be
conveyed mainly through the rules of the game and interactions between various
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game elements (i.e., through game mechanics). Such is the case in games like Our
Wedding Plan, Fit In, Lim, Striptease, and One (Lloyd and Douglass 2013). A num-
ber of other LGBTQ* games resort to a mix of both verbal narrative as well as nar-
rative mechanics to tell their stories, for example, Dys4ia, Radiator 1-2: Handle
With Care, TransForms, Mainichi, and Climb (jamforleelah76 2015).

LGBTQ* games often emerge from somebody experiencing social injustice in
life. This becomes especially interesting in a teaching context when a game includes
(auto)biographical elements. Games constructed through an (auto-)biographical
lense may leave players with a more emphatic impression on the issues discussed.
Games which include obvious (auto)biographical elements are, for example,
Dys4ia, Mainichi, and Coming Out Simulator 2014.

Adapting the Model to an Aging and Ageism Context

Games that sensibly depict aging and related topics are rare. Passage and To The
Moon seem to be, by my search, the only two games which put age and aging at the
core to their narratives. The seemingly few games that do exist also only depict
some aspects of aging while other aspects are ignored when tested against the aging/
ageism model listed below. In addition, these games are sometimes also not free of
problematic and stereotypical views of aging themselves (e.g., aging solely as a
degradation metaphor).

If games discussing aging and ageism are so rare, it proves difficult to use exist-
ing games to develop a meaningful model —especially with regard to the second
design/teaching principle which requires per definition a large and diverse set of
topical games. This subchapter sidesteps this problem by arguing that the developed
game-based teaching model on LGBTQ* issues can be adapted for teaching about
discrimination based on age. Principles 1 and 3 do not require alteration as they are
derived from general teaching and learning principles, and should thus hold true for
both designing games and teaching about topics such as gender and sexual identity
discrimination as well as ageism (or many other social domains, for that matter). An
adaptation of principle 2, on the other hand, requires minor adjustments. While its
core principle remains the same (i.e., diversify content), the categories as estab-
lished in the LGBTQ* model need some adjustments. The following updated list is
suggested for games incorporating age- and aging-related topics:

* Sexual orientation and gender identity (e.g., LGBTQ¥* elders)

e Stereotypes and themes (e.g., decline narrative, loss of identity, and loss of
sexuality)

* Genre (e.g., biography)

» Experiential point of view (e.g., elderly person, young person, and medical staff)

* Narratorial focus (e.g., verbal narrative and narrative mechanics)

While most changes should be self-explanatory, two aspects may require a fur-
ther description.
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Sexual orientation and gender identity remain important concerns when teaching
about ageism because stereotypical views with regard to LGBTQ* elderly pervade
society and discriminatory laws are still in existence. For example, Ory et al. (2003,
p. 165) find one of the most commonly held stereotypes against LGBTQ* elders is
their apparently nonexistent sexual drive: “[w]hile interest and engagement in sex-
ual activities do decline with age, the majority of older people with partners and
without major health problems are sexually active, although the nature and fre-
quency of their activities may change over time.” Knauer (2008) identifies a number
of additional problems such as invisibility: “[...] our LGBTQ* elders are aging—
and dying—alone and invisible, and are often denied the basic dignity of being able
to share their memories of a life well lived without fear of rejection and reprisal.”

Some academics identify popular beliefs in society such as the decline narrative
calling it “a dominant cultural assumption: that the body declines as if with no cul-
tural intervention” (Gullette 2004, p. 4). Others fight popular stereotypes by high-
lighting ageism in relation to elderly women and their loss of identity (Maierhofer
2004, p. 319; Woodward 1999, p. xi). They, instead, ask that aging be depicted as its
own stage in life free from negative associations made by society today: “aging—in
contrast to stereotypical notions—does not bring a loss of identity, but emphasizes
difference instead of communality, and expresses individualism more prominently
than in youth” (Maierhofer 2004, p. 319).

Conclusions

According to Gee (2007, p. 45), “[a]ll learning in all semiotic domains requires tak-
ing on a new identity and forming bridges from one's old identities to the new one.”
Digital games are extremely well suited for this task. Players are constantly encour-
aged to take on different identities (even impossible ones!) to explore topics from
new perspectives. And while digital games provide a virtual space to explore these
identities in a safe environment, this does not necessarily lessen the emotional
impact digital games have on the players. The opposite may even be true because of
digital games’ interactive nature (or the subversive taking away of any interactivity).
Games have also quickly achieved popular culture status (Entertainment Software
Association 2015). If games are ubiquitous in Western society and if they are espe-
cially suited to facilitate learning, it may only make sense then to integrate them in
lesson plans more. However, games are not the “one size fits all” solution; rather,
they should support and inform conversations on discrimination based on age, gen-
der, etc. and be employed in addition or as a starting off point to other modes of
discussion.

The majority of games discussed in this chapter depict (or can be interpreted to
depict) topics related and relevant to members of the LGBTQ* community. They
also mostly approach their main subjects from a semifictional, autobiographical
perspective and especially emphasize a social environment which is often framed as
hostile, oppressive, and normative. Nonetheless, they also often frame their narratives
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as universal experiences, that is, narratives which every human being can relate to
(see, e.g., the theme of innocent teenage love in Gone Home or the narrative about
hiding part of one’s identity for fear of rejection in Coming Out Simulator 2014).
Teachers and learners could greatly benefit from more game developers aiming to
create games which at their core are about positivity and solidarity instead of nega-
tivity and fragmentation. This is not to say that games highlighting discriminatory
practices are less important, but rather acknowledging the second design/teaching
principle and its call for diversity.

In the independent digital game sector, games which depict LGBTQ* issues sen-
sibly—for example, by refusing or questioning prevailing stereotypes—are still
relatively rare to come by. Aside from a small number of targeted game jams and a
few games produced by individuals such as Anna Anthropy and Merritt Kopas, the
selection of potentially interesting titles is rather limited. Especially games which
specifically target bisexuality as their core theme are still exceedingly scarce. In
addition, LGBTQ* games mostly narrate stories from the affected person’s point of
view. Other perspectives (e.g., family member, friend, and unrelated stranger) would
further contribute to a more diverse representation of LGBTQ* concerns. Similarly,
most games strongly empathize a verbal narrative delivery —narrative mechanics
(or a mix between the two) were identified far less frequently in digital games about
LGBTQ* issues. Nevertheless, the current independent LGBTQ* game scene has
still started to gain momentum in recent years, which is an encouraging sign for the
future. This does not seem to be the case for a game development scene specializing
in age- and aging-related topics, however. Games which overtly discuss, problema-
tize, or center on age topics still seem exceedingly rare, which ultimately under-
mines the usefulness of the proposed game selection model about age- and
aging-related topics for teachers until more games with a focus on age become
available. Game developers and designers, on the other hand, can create more inclu-
sive and diverse digital games with the help of the proposed model.

As a next step, the proposed principles and the model on game diversity need to
be field tested, the results reported, and adjusted, amended and/or removed. Scholars
are encouraged to contribute their own theoretical models or collect empirical
data first-hand in the field of teaching and raising awareness about harmful social
constructs. Only little literature exists on this topic and the field would greatly ben-
efit from more contributions. More (independent or mainstream or other) games
need to be identified and formally studied as to their positive effect as an artifact for
facilitating learning processes. Especially game modifications prove an interesting
field worthy of further study in the sense that they offer players the opportunity to
subvert, criticize, critique, amend, reinforce, or make other changes to ageist notions
in the original game. This may prove especially effective with the most popular
games or the favorite games of learners. There is also a need for more work to be
done on the benefits of intergenerational game creation (or game modification!) as
studies related to this topic are scarce.
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