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Abstract
Context: Empathy, as the ability to feel for others and take their perspective, is shown
to be an important skill for good daily functioning. Simultaneously, multidisciplinary
professions are working together in the game industry to create serious games with the
purpose of teaching a lesson or skill. Storytelling has always been a natural way for
humans to learn about the experience of others. However, very few of the serious
games being made today look at the potential of storytelling as a means of fostering
empathy, and in consequence, this is a topic that deserves further exploration.
Objective: In this project, storytelling is used in a digital game for fostering empathy.
This vision inspired the following research questions:
● RQ1: How can digital games be used to foster empathy in children?
● RQ2: What elements are needed in a serious game to sustain the interest of the
players?
● RQ3: What methods are available to measure the impact of a digital game on
players’ empathy?
● RQ4: What elements of a serious game using storytelling appear to be the most
effective in increasing children’s empathic abilities?
Method: A classification of available research methods to be used in the master’s
thesis is presented in this report.

Results: A design prototype of a digital game that uses collaborative storytelling to
foster empathy has been created. The target audience is set to 10-14 years and the

gameplay is designed to give the players ownership of a character and their goal, before
asking them to collectively tell the story of their struggles and triumphs. Furthermore,
this report’s literature review contributes to answering RQ1 and RQ2.
Conclusion: This specialization project has presented a literature review in the related
areas, which resulted in a set of revised research questions. A design prototype for a

new game concept has been presented, with prioritised functional and non-functional
requirements. Additionally, a discussion of the methodology is given, along with a
detailed evaluation plan.
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Chapter 1: Introduction
1.1 Motivation
Empathy, as the ability to feel for others and take their perspective, is an important
social-emotional skill in daily functioning. High empathic abilities are shown to be
linked to better problem-solving skills and more satisfactory romantic relationships (De
Wied, Branje, & Meeus, 2006; Cramer, 2003). Simultaneously, the digital game industry
is fostering an arena of enjoyment and connection for children and adults alike, and
multidisciplinary professions are now working together to create games that provide
more than just a source of entertainment. As a result, more games are made with the
purpose of teaching a lesson or a skill, so-called serious games (Bachen,
Hernández-Ramos, Raphael, & Waldron, 2016). Even though many of these are aimed
at teaching theoretical skills like mathematics and science, some are also focused on
fostering prosocial behaviour. Of these, many empathy-related games tend to be aimed
at children with special needs like autism (Bratitsis, 2016), or have the specific goal of
eliminating bullying (Raminhos et al., 2015). Although these are great objectives, there
is a lack of focus on digital games seeking to foster empathy in children with no
apparent challenges.
Storytelling has been a way for humans to pass on knowledge and learn about the
experience of other people, thus also exercising the ability to empathise with them, for
as long as language has been around. Even though storytelling has been used to foster
empathy in this way for a long time, there has been little research done on how
storytelling can be used as a means of fostering empathy with digital games. This gap in
research provides the contextual basis and motivation for this project report, and later
master’s thesis. This project report presents research questions related to the
development of a serious digital game that uses storytelling to foster empathy in
5

children, with the aim of promoting pro-social behaviour and all the benefits it is
shown to have on society.

1.2 Project context
This project is a preliminary study of relevant literature, methodology and concept
ideation to prepare for a master’s thesis in the spring semester of 2019. The author got
in touch with supervisor Letizia Jaccheri after seeing her project on using digital games
and storytelling to foster empathy, and the two decided to work together to realise the
project’s vision over the next year.
This project is largely inspired by the master’s thesis conducted by Skaraas (2018). The
project description also builds on previous work by Skaraas et al. (2018) and his
supervisors, who have continued to support and supervise this ongoing project. The
solution and results from last year’s project has been demonstrated to the author and
used as inspiration for the new version of a similar game.
This project is also part of the IPIT (Jin, Cico, & Jaccheri, 2018) project at IDI, which is a
cooperative initiative with Tsinghua University, Nanjing University, The University of
Michigan and The Norwegian University of Science and Technology. The author will be
doing part of her master’s thesis in the U.S. with the supervision of Gabriela Marcu at
the University of Michigan.

1.3 Project description and research questions
The initial task description was as follows: “Tappetina’s empathy mobile game provides
a framework to study the relation between empathy levels and storytelling gameplay.
In this project, the idea is to study how different variables affect the game outcome, for
example:
6

● Variations on the story by changing the emotions provided by the game as
cues
● User engagement and story quality related to the number of turns and their
emotion (positive, neutral, negative)
● Fixed personalities (use the three personalities as an independent variable)
● Different team size
In terms of HCI research this could contribute to an intermediate level knowledge
(guidelines, strong concept, or design patterns)”.

After researching some of the relevant literature in the areas of empathy, digital games
and storytelling, the author came up with a set of research questions, which were then
revised as a joint effort together with the supervisors. The research questions are stated
as follows:
RQ1: How can digital games be used to foster empathy in children?
RQ2: What elements are needed in a serious game to sustain the interest of the
players?
RQ3: What methods are available to measure the impact of a digital game on players’
empathy?
RQ4: What elements of a serious game using storytelling appear to be the most
effective in increasing children’s empathic abilities?
The first research question will be tackled by first doing a study of the literature in the
areas of empathy development to settle on a target group, and serious games to see
what elements in serious games are likely to be effective for fostering empathy. After
having established a thorough theoretical foundation, a design prototype will be
created this semester, to be developed and tested further during the master’s thesis.
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The second research question will be answered with theory from existing literature.
These findings will be incorporated into the game design, in order to facilitate for the
final product to be be an enjoyable and interesting experience for the players.
The third and fourth research questions are deemed to be outside the scope of this
project report, and will be tackled in the master’s thesis next semester, when further
literature studies and experiments are carried out.

1.4 Contribution of knowledge
The contribution of knowledge to the field of computer science will for this year-long
project be the digital game prototype itself, along with the produced data from a cohort
longitudinal study, and the analysis of which elements are most (and least) effective in
fostering empathy in the players. Additionally, the literature review, which combines
literature from the fields of psychology, game design, storytelling and learning, will
produce guidelines for the intended type of game, which can also serve future
researchers interested in making a game with a similar purpose. A review of available
methods to measure the impact on users of such a game will also be carried out, in
order to provide new insights into how to best evaluate their effectiveness. These new
products, theories and analysis will all be presented in the master’s thesis, which is in
itself a contribution to research.

1.5 Report outline
The second chapter presents the literature review, starting with the approach used to
find relevant papers. Next, literature on empathy is presented, including its
development, effects and how it is taught in schools today. Storytelling is also reviewed
as a means of fostering empathy. Later, theories that deal with sustaining player’s
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interest in serious games are presented, as well as an overview of existing games with
the intention of fostering empathy.
Chapter three deals with research methodology and presents method triangulation,
different research strategies, data collection methods and data analysis methods. Then,
the strategies and methods chosen for this project are described in greater detail.
Potential threats to validity are discussed, as well as ways to minimise the presence and
impact of these. Lastly, an evaluation plan for next semester is presented.
In the fourth chapter, the proposed game concept and design is presented. This part
includes a description of the game, a discussion on the decisions made in relation to
the concept, content and design, as well as screenshots from the prototype. Later, the
content of the game is looked at in greater detail, and functional as well as
non-functional requirements are presented.
The fifth and final chapter discusses the contributions to the research questions as of
this semester and proposes the next steps to be taken in the master’s thesis.
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Chapter 2: Literature review
2.1 Approach to studying literature
Conducting the literature review was a process of deciding on a set of relevant
keywords. These keywords, as shown in table 1, were used in different combinations
and search fields in various databases. The databases were chosen based on their
academic recognition, relevance to the topic at hand, as well as their admission process
of papers, favouring those that were peer-reviewed. More specific searched were carried
out first, to ensure that these papers were considered, before broadening the scope and
reading tens, if not hundreds, of abstracts. If the titles and abstracts were deemed
relevant, the introduction and conclusions were examined further. The year of
publication was also considered, knowing the fast development in the field of computer
science. Lastly, the relevant research papers were put into an excel document,
summarising their findings and relevance to this project, along with basic information.
When coming across referenced articles that seemed highly relevant, these were
located and read in their entirety, if available. By using NTNU’s network, several
databases allowed for download of full-version research papers, which was very
convenient during this phase. After an extensive research period, the most relevant
theories were combined to compose the literature review that is this chapter.
The databases used include ACM Digital Library, ScienceDirect, EBSCO ERIC, IEEE
Xplore, APA PsycNET, PubMed and Google Scholar. Where the search results came out
overwhelming in numbers, the publication year range was set from 2013 to 2018.
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Research question

Keywords

RQ1: How can digital games be used to

Empathy, storytelling, development,

foster empathy in children?

teaching, children, game, technology

RQ2: What elements are needed in a

Serious, game, player, interest,

serious game to sustain the interest of

interesting, excitement, fun, engage,

the players?

engagement, immersion, flow, framework

Table 1: Research questions and associated keywords used in database search

2.2 Empathy - its development and effects
When looking into how to best utilise technology to foster empathy, one must first dive
into the existing literature on the relevant topics. A natural place to start would be in
the field of psychology, in order to understand the concept of empathy, as well as how
and when it is developed, in order to focus the project to a target audience.
The human species would not have survived if every man only cared about himself
(Hoffman, 2000). Making sacrifices and helping one another is a topic that has
preoccupied philosophers since Aristotle, not oddly, since it is what makes social
existence possible (Hoffman, 2000). Empathy has no one universally agreed definition.
However, common understandings of empathy are “the ability to feel or imagine
another person’s emotional experience” (McDonald & Messinger, 2011) and that
empathy is “the spark of human concern for others, the glue that makes social life
possible” (Hoffman, 2000). McDonald and Messinger (2011) goes on to identify four
main outcomes of empathy; internalization of rules, prosocial behaviour, social
competence, and relationship quality. These are important qualities that we use every
day in our interaction with others. It is therefore obvious that empathy is a skill that is
worth putting effort into learning.
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It is broadly agreed by psychologists and educators that empathy has two different
components; the emotional/affective, and the cognitive (Cotton, n.d.). Emotional
empathy is the ability to vicariously experience the emotional state of another person,
whereas cognitive empathy is being able to imagine what others are going through and
see it from their perspective (McDonald & Messinger, 2011). Cognitive empathy is
often related to the theory of mind, which looks at the ability to comprehend the fact
that others may have different emotional states and knowledge from oneself
(McDonald & Messinger, 2011). False belief tasks are often used test this ability, where
a child will typically witness an item being moved without another person knowing it
(Wellman, Cross, & Watson, 2001). The child is then asked where the other person
thinks the item is. If the child has developed theory of mind, or perspective-taking, at
this point, they will say that the person still thinks the item is in the original location.
This ability is usually developed by the age of 4-5 years (Wellman et al., 2001). It is this
cognitive empathy that actually allows for constructive measures to a situation, as the
child is able to put themselves in the shoes of another and figure out what their needs
are (McDonald & Messinger, 2011). The alternative would be to just feel sorry for
another person, but not knowing what to do about it, as is the case when only
emotional empathy is present.
Whereas early theorists Freud (1958) and Piaget (1965) argued that empathy was not
yet developed in young children, later studies have shown otherwise. To measure
empathy in children yet unable to verbally express themselves, calm newborn’s
responses to other infants crying were examined in three different studies (Martin &
Clark, 1982; Sagi & Hoffman, 1976; Simner, 1971). The studies found that newborns
demonstrated distress by reflexive crying when hearing other infants cry (Martin &
Clark, 1982; Sagi & Hoffman, 1976; Simner, 1971). This points to emotional empathy
being present from birth, and having a predisposed biological component (McDonald &
Messinger, 2011). However, infants still struggle with regulating their emotions and
have not yet developed the ability to differentiate themselves from others, and thus are
12

unable to take the perspectives of others and inhabit cognitive empathy (McDonald &
Messinger, 2011).
According to (Knafo, Zahn-Waxler, Van Hulle, Robinson, & Rhee, 2008),
perspective-taking and the awareness of others as different to oneself, along with the
concern for others, start to develop in the second year of life, manifested in facial
expressions and hugs from toddlers. A study done by Zhao, Wang, and Apperly (2018)
found that 10-year-olds generally make fewer egocentric errors than do 8 year olds
when it comes to perspective taking. This points to a gradual improvement in
children’s perspective-taking ability. A longitudinal study of twins conducted by
Zahn-Waxler, Robinson, and Emde (1992) signified that emotional empathy is
inherited, whereas cognitive empathy to a larger extent is impacted by our social
upbringing. These findings leave cognitive empathy as being a more approachable
quality to target through the use of technology. As perspective-taking is essential for
the ability of cognitive empathy, learning to understand another person’s perspective
would be a good purpose of an empathy-inducing game.
Human beings do however have a flawed empathy in the sense that it is vulnerable to
biases. According to Hoffman (2000), there are two types of biases in the way that
empathy works: familiarity bias, which favours victims who are personally close to us
and/or similar to oneself (in terms of race, sex, ethnicity, status etc.), and
here-and-now bias, which favours those who are present in the situation. Hoffman
(2000) argues that these biases may pose problems in cases of social justice. In the book
“Against Empathy: The case for rational compassion” from 2016, Paul Bloom argues
that empathy serves as a poor moral guide because of these instinctive biases. Bloom
(2016) distinguishes between empathy and compassion, and points to compassion for
others as an important quality when making rational choices (such as who to give aid
to). However, Bloom does not believe that empathy, in terms of being able to put
oneself in another's shoes, is constructive in such situations. He does, however,
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acknowledge the importance of empathy in intimate relationships and parenting.
Hoffman (2000) counters Bloom’s argument by claiming that in the case that society’s
resources should be allocated, every man would inherently take on a self-serving
perspective that favoured himself and his own. However, if empathy is aroused, other
people’s needs will also be considered and a fairer distribution of resources will take
place after all (even if it’s not optimal for everyone).
After having looked at the foundation for empathy evolvement, it is also interesting to
look at some of the effects of empathy, according to research. Eisenberg and Miller
(1987) conducted a meta-analysis of previous studies and found that empathy is
positively correlated with both prosocial behaviour and socially competent behaviour.
A study done by Cramer (2003) found that empathy was one of the most important
factors in determining the satisfaction of a romantic relationship among adults. In
addition, higher dispositional empathy has been linked to better conflict management
and problem solving, as well as less conflict engagement, among adolescents (De Wied
et al., 2006). Altogether, empathy seems to have multiple positive effects on a person’s
daily functioning, with fostering social competence and in turn bettering relationships.

2.3 Teachings of empathy
Understanding learning of social and emotional skills (SEL) through the use of
technology is an emerging, yet under-researched, area in the field of
human-computer-interaction (HCI) (Slovák & Fitzpatrick, 2015). The authors claim
that most of the research done in this area concerns people with disadvantages (with
autism being the most prevalent type), leaving out a large population for whom
learning social and emotional skills is also essential. These skills (with empathy being
one of them) taught in schools are those recognised by psychologists and educators as
crucial in life, both during childhood, adolescence and adulthood (Greenberg, 2010).
The exercises used in school are also designed for specific age groups, taking into
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consideration the developmental stage that they are in, both cognitive, emotional and
behavioural (Slovák & Fitzpatrick, 2015).
Amongst the most widely used methods in SEL learning in school is role play, positive
reinforcement, dialoguing, play and games (Slovák & Fitzpatrick, 2015). Although such
SEL programs have been a part of school education for more than 20 years with tens of
millions of pupils, there has not been much technology involved in the learning process
(Slovák & Fitzpatrick, 2015). In addition, one of the main challenges with the SEL
programs in school is the lack of support for continued learning of these skills outside
of school in their everyday environment, including the difficulty of involving parents in
the learning process (Slovák & Fitzpatrick, 2015). This is where technology has a huge
potential.
Slovák and Fitzpatrick (2015) identified four central skills that most of the social and
emotional learning programs have incorporated, building on each other in the
presented order. These skills are:
1. Identifying and understanding emotions (own and of others)
2. Managing own emotions
3. Developing communication and relationship skills
4. Dealing with conflicts and problematic situations
The game being created in this project can draw inspiration from these four skills, to
try and facilitate the learning of these outside of the school environment as well.
Identifying and understanding emotion, as well as managing them, can be taught
through a game by practicing to verbally label different emotions and explaining what
may have caused them. Communication skills can be actualised in a mobile game by
having the players listen actively to others telling a story before retelling what they
heard or continuing the story based on the information given. Dealing with conflict can
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be tackled through articulating how a misunderstanding may have led to a conflict, and
by seeing situations from different perspectives.
In addition, Slovák and Fitzpatrick (2015) suggested some tentative design principles
for technology that seeks to support learning of social and emotional skills:
-

Design to empower self-driven learning (learn from own mistakes, discuss
other’s behaviour)

-

Design to “teach and disappear” (aim to teach skills that persist also after the
course ends, technology can gradually recede)

-

Design to support engagement (facilitate engagement and motivation of the
learners, technology has the potential to enhance engagement, also engage
parents in the child’s learning, some parents may need to learn these skills too)

In designing this game, these are guidelines worth keeping in mind. Especially the last
point on designing to support engagement is natural to incorporate in the mobile
game. A later subchapter will therefore look into the literature on exactly what
elements are needed in a serious game to keep the player engaged and motivated to
keep learning.

2.4 Storytelling as a means of fostering empathy
Storytelling is a part of our everyday lives through conversations, music, movies and
books to name a few, and Manney (2008) argues that storytelling indeed has a large
part in fostering empathy. She points out the growing complexities of human
interaction with the emergence of technology, and her concern that the human species
may bring about their own demise if their empathic abilities don’t catch up to society’s
needs (Manney, 2008). Some researchers have seen the potential of storytelling as a
means of fostering empathy, and have developed digital games that combine these two.
A study conducted by Bratitsis and Ziannas (2015) looked at whether using interactive
16

digital stories can foster and/or enhance empathy in young children, and the results
indicated that this is indeed possible.
In the same way that empathy has always been an important human trait, storytelling
has been a way for humans to connect, and pass on ideas, stories and knowledge for as
long as language has been around. An important milestone in the world of storytelling
was with the appearance of written language, followed by the debut of the printed press
and spread of vernacular literature, which eventually reached the general public and
allowed for access to stories from all over the world. By listening to stories, be it real or
fictional, the listener is presented with the opportunity of seeing the world through the
eyes of the characters, and thus creates empathy towards them (Manney, 2008). By
having the reader or listener put themselves in the shoes of others, both similar and
unlike from oneself, they are likely to become more empathic beings (Smiley, 2006).

2.5 Sustaining interest in serious games
As opposed to most games, serious games are designed with the primary purpose of
teaching the players something rather than entertaining them (Bachen et al., 2016).
Hamari et al. (2016) showed that engagement in the game is an important factor when
it comes to players’ learning, and is therefore something that should be prioritized
when designing an educational game. One of the most popular concepts to describe
player experience, that can also be used as a framework for designing educational
games, is flow theory. The concept was first presented by Csikszentmihalyi in 1990,
who defined flow as an intrinsically enjoyable state where one is completely absorbed
(Csikszentmihalyi, 1990). Kiili, Lainema, De Freitas, and Arnab (2014) presented an
altered version of the flow framework based on associative, cognitive and situative
learning theory, tailored to incorporate both engagement and educational
effectiveness, to guide the game design process.
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The flow framework by Kiili et al. (2014) presents five factors, or antecedents, that

contribute to flow, that should be kept in mind when designing educational games.
They are as follows, in no particular order:
-

Clear goals

-

Challenge (vs skills)

-

Feedback

-

Sense of control

-

Playability

It is important that an educational game have clear goals that are tied to the real
learning objectives of the game, in order for the players to learn what they are intended
to. In addition to presenting a main goal at the beginning of the game, small sub-goals
should be timely presented during the game to give the players a feeling of
achievement as they continue to play (Kiili et al., 2014).
The challenge dimension is utterly important in flow theory, as it represents one of the
two axes in the flow model, with skill being the second. For games to be enjoyable and
have the player reach the flow state, the challenges of the game must align with the
skills of the player. If both the challenge and skills are low, the player will be in a state
of apathy. However, if the challenge is low and the player’s skill level is high, the player
will feel bored. Lastly, if the challenge is high, but the skills of the players are low,
anxiety is likely to arise. To find this balance, and keep it throughout the game as the
player learns and develops their skills, is crucial for achieving a state of flow. If the
player falls out of the flow state, they will strive to reach it again, leading to continual
dynamic growth. Ways to help a player that experiences an anxious state could be to
provide guidance or the opportunity to collaborate on a task (Kiili et al., 2014). The
opponent in a game can be either another human or a computer, but Weibel, Wissmath,
Habegger, Steiner, and Groner (2008) found that more experiences of presence,
enjoyment and flow was reported when humans played other humans.
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Figure 1: The flow model (Csikszentmihalyi, 1990)

Feedback is another important aspect of educational games, which seeks to update the
player about their performance and goal progression as they play. Kiili et al. (2014)
distinguish between immediate feedback and cognitive feedback, where the first aims
to keep the player focused on the game, whereas the latter is related to the problem
solving and learning aspects of the game - encouraging the player to reflect on their
choices and experiences to better their strategy in order to reach the goal.
A sense of control in the game refers to the feeling of being able to master the game if
enough effort is put into it. Even if it is unlikely that one will become the best at a
specific game, the mere possibility of it happening can keep the player going. This
factor is closely related to the game’s balance between challenge and skill. Another
interpretation of this control is that the players feels they master the game controls
and are familiar with the game mechanics (Cowley, Charles, Black, & Hickey, 2008).
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The playability factor is in the framework by Kiili et al. (2014) included instead of
Csikszentmihalyi’s action-awareness dimension, in order to adapt to the context of
educational games. Playability should make sure that the action of controlling the
game with the user interface is intuitive, for it not to take attention and other cognitive
resources away from the main task, thus reducing the possibility of attaining
task-based flow. If the user interface is easily learned, the players can focus their
cognition on completing the goal(s) of the game.

2.6 Existing games for fostering empathy
From the literature review, existing games with the intention of fostering empathy
were revealed and explored. The knowledge of similar games and what other
researchers learned from their studies was taken note of and used as guidelines and
inspiration for this project’s digital game. Additionally, the literature review on
existing solutions gave a useful overview of what has, and has not, been made and
tested in the area of using games to foster empathy. All of the reviewed games had the
aim of fostering empathy in one way or another, and more than half of them made use
of storytelling as a means of doing so. However, the games varied in target group,
number of players and platform for the game, and some also had additional goals, such
as preventing bullying (Raminhos et al., 2015), supporting refugees (Neuenhaus & Aly,
2017) and raising awareness of sexism issues (Muller, Van Kessel, & Janssen, 2017).
Table 2 gives an overview of existing games seeking to foster empathy, along with some
characteristics.
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Name of
game

Gameplay

Aim

Target
group

Number of
players

Platform

StopBully
(Raminhos
et al., 2015)

The player is
either a bystander
or victim of
bullying and has to
make choices in
the game, from
which they receive
a score

Prevent
bullying and
promote
empathy in
bystanders

10-12
year olds

Singleplayer

PC, tablet

Young
Kostas goes
to school
(Bratitsis,
2016)

The player is given
the choice of how
to react to a
character with
autism, and is
shown how this
reaction is
interpreted by the
other

Foster empathy
towards
children with
Autism
Spectrum
Disorders

4-5 year
olds

Singleplayer

Unknown

ImagePal
(Lyckvi &
Torgersson,
2018)

Students from two
different classes
anonymously
exchange images
from their life
through an app,
monitored by the
teachers

Evoke curiosity 11-12
and empathy
year olds
towards people
of different
socio-economic
circumstances

Multiplayer

Mobile
game
(iPhone)

The Magic
Swan Geese
(Muravevska
ia,
Tavassoli, &
Gardner-Mc
Cune, 2016)

The player will
visit different
places with a story
and a challenge,
where they are
given different
choices

Help children
develop
cultural
awareness and
empathy

5-7 year
olds

Singleplayer

PC

Why did
Baba Yaga
take my
brother?
(Muravevska

The player needs
to interact with
different
emotion-based
characters and

Promote
empathy
development

5-8 year
olds

Singleplayer

PC using
VR
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ia, 2017)

experience their
perspectives to
complete their
mission

Inside Out
(Kralicek et
al., 2018)

Each student
reflects on and
logs their
emotions into a
virtual avatar,
which is
anonymously
shared with the
rest of the class

Facilitate
social-emotion
al learning in
middle school
classrooms

Middle
school
students

Multiplayer

Tablet
(iPad)

Empathy-Up The players go
(Neuenhaus through different
& Aly, 2017) scenarios
addressing cultural
differences and
meets face-to-face
at the end, using
geo-location

Create support
and increase
empathy of
German youths
towards Syrian
refugees

German
youths
and
Syrian
refugees

Multiplayer

Mobile
game

Through
Pink and
Blue Glasses
(Muller et
al., 2017)

The player chooses
a male or female
character and is
presented different
sexist scenarios,
where the player
needs to choose
how to react

Stimulate the
Adults
development of
dispositional
empathy and
increase
awareness
about sexism

Singleplayer

PC using
VR

The sad
little
chicken
(Bratitsis &
Ziannas,
2015b)

The players are
shown a story and
asked to describe
the emotions of
different
characters and
propose a solution,
which affects the
story evolvement

Enhance social
empathy of
preschoolers
through
interactive
digital
storytelling

3-5 year Multiplayer
olds with
and
without
special
needs

PC +
physical
game

Table 2: Overview of existing games for fostering empathy
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Certain research gaps can be identified from table 2. For one, only two out of the nine
games are available for tablets, and only one makes use of collaborative storytelling.
Furthermore, only three of the nine games have a target audience between the ages of
10-14 years, and all of these games consist of vastly different gameplay. From this
information, and other design guidelines described in section 4.2, it was decided to
make a digital game for tablets that use collaborative storytelling to foster empathy.
The target audience is set to 10-14 years and the gameplay is designed to give the
players ownership of a character and their goal, before asking them to collectively tell
the story of their struggles and triumphs. A design prototype of the proposed game
concept is presented in chapter 4, and section 4.2 gives a thorough justification for the
different characteristics chosen for the game.
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Chapter 3: Methodology
In the book “Researching Information Systems and Computing”, Oates (2006) presents
a handful of research strategies and data collection methods relevant for conducting
research in the fields of information systems and computing. Oates (2006) describes a
model of research where the literature review builds the foundation for a conceptual
framework as well as the research questions of the project at hand. In order to answer
the research questions, one or more research strategies are chosen. To gather empirical
data, one or more data generation methods are used with the chosen strategy. Lastly, a
qualitative or quantitative data analysis method is applied to make sense of the data
and draw a conclusion. The research strategies presented by Oates (2006) are; survey,
design and creation, experiment, case study, action research and ethnography, whereas
the data generation methods are; interviews, observation, questionnaires and
documents.
In order to choose appropriate research strategies and data generation methods, the
presented options were thoroughly considered. Based on the nature of this project and
the study of similar projects, it was decided, in collaboration with the supervisors, that
the design and creation strategy as well as quasi-experiments would be the best way to
go to answer the research questions at hand. As for data generation methods,
observations and questionnaires were found to be the best fit.
Oates (2006) also presents the different research paradigms positivism, interpretivism
and critical research. A research paradigm describes a certain way of thinking about
how research should be done and how knowledge can be acquired (Oates, 2006).
Positivism is the most closely related research paradigm to the research conducted in
this project. Carrying out experiments will require a hypothesis to be tested by
gathering quantitative data and analysing it with the use of statistical techniques. The
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data collection and analysis will be carried out objectively, and my personal beliefs as a
researcher should not influence the findings. This approach is in accordance with
positivism.
The choice of strategies and methods will be presented in the following sections, but
first, method triangulation will be considered with its benefits and applications.

3.1 Method triangulation
Triangulation of methods and strategies, that is, using more than one method or
strategy to look at the same aspect, can increase the confidence of findings by
detaching the results from a particular method or strategy, as well as presenting more
data to draw conclusions from (Oates, 2006). The different data sources are also able to
confirm or question each other - all procedures that enhance the research quality.
Method triangulation will be used in this research as both observations and
questionnaires will gather data. In the same way, strategy triangulation is present as
both design and creation, and experiments will be used. In addition, carrying out
experiments in both Norway and the U.S. will ensure space triangulation, which may
enable generalisation of results beyond one country and/or culture. Lastly, having both
myself and one of my supervisors carry out experiments in parallel, investigator
triangulation helps decrease the chance of researcher faults and biases influencing the
results.
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3.2 Research strategies
3.2.1 Reflections on rejected research strategies
When deciding on which research strategies to use for this project, various ones were
considered. Different strategies will be presented in this section, with a discussion of
their applicability to this research. The chosen research strategies for the master’s
thesis are allotted their own subchapters.
Surveys are used when the researcher wants to obtain a standardized set of data from a
group, in order to generalize the findings to a larger population (Oates, 2006). Although
surveys are great for a wide coverage of people and events, they cannot establish cause
and effect relationships, which is what this research intends to do by looking at the
effect of the new game artefact. In addition, a survey would easily get too general to
obtain valuable information.
Case studies look closely on one specific part of what is to be investigated, be it an
organization, a person or a decision (Oates, 2006). Unlike surveys, that get a broad, but
shallow look on a phenomenon, case studies go more in-depth to look at how different
factors are linked, which lets the researcher explain how and why something occurs in a
real-life context. In addition to being time-consuming, case studies are not able to
explain causality, which is an important part in answering the research question on
how the game can affect the participant’s empathy.
Action research is usually concerned with practical issues, where researchers try out
different strategies in natural settings in order to improve their practices (Oates, 2006).
This is done in a cycle, where a strategy is planned, executed and lastly reflected upon,
before a new cycle is started. The goal for this project is not to improve any practices in
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their natural settings, and action research is not able to establish a relationship
between cause and effect either.
Ethnography is a research strategy that studies people and culture, in order to
investigate people’s lives and perceptions of the world (Oates, 2006). Such
anthropological research is not closely related to the goal of this project, which requires
looking at the effect of a game on people’s empathy.

3.2.2 Design and creation
The design and creation strategy is among the most used in computer science and
software engineering research today (Oates, 2006). This strategy focuses on developing
a new artefact, be it a new IT product, a model, a method, or in this case a digital game
with a purpose. The game will in itself be the main contribution of knowledge, built by
using existing literature and state-of-the-art to design and develop a new and
interesting concept.
An iterative process will be used to develop the final game, with knowledge and
experience from each step contributing to inform the others, allowing for going back
and forth in the cycle. The process includes the following steps:
-

Awareness: using literature study to define the problem/challenge at hand

-

Suggestion: presenting a tentative idea of how to address the problem

-

Development: implementing the chosen idea

-

Evaluation: assessing the value of the artefact and any deviations

-

Conclusion: identifying the newly gained knowledge and future research areas

The awareness phase is mainly tackled through the literature review as a theoretical
foundation was established in the research area. This helped guide the research
questions in the same way that the research questions helped guide the research. These
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two aspects developed dynamically together as new information and ideas came up.
The suggestion phase includes different ideas for the game concept, with one being
chosen and presented in this report. The development, as in the actual implementation
of the game, will be carried out in January of 2019. The prototype will then be evaluated
throughout the next semester, with experiments planned in the U.S. being a large part
of this. The results will be analysed and used for the final evaluation of the game - did
it have the intended effect, why or why not? The evaluation is then likely to produce
new ideas and ways for the game to be improved. Lastly, a conclusion will summarise
the findings and its meaning, as well as suggest future research topics inspired by the
evaluation.

3.2.3 Experiments
An experiment is a strategy that seeks to confirm or disprove a hypothesis by empirical
testing (Oates, 2006). By manipulating an independent variable, seen as the cause, and
measure changes in one or more dependent variable(s), seen as the effect, a causal
relationship is attempted proven. Both a pre-test and post-test need to be carried out
for the researcher to be able to compare the results. However, it is very hard to prove
such causal links, as one needs to be certain that no other factors than the one being
tested is influencing the results. As an alternative to true experiments in a lab,
quasi-experiments, or field experiments, are carried out in a real-life setting (Oates,
2006). A quasi-experiment approach will be used in this project to examine the effect of
the game in a real-world context. However, such experiments cannot establish causal
relationships with the same certainty, which is the reality of such a project.
An experiment has good internal validity if the observations can indeed be attributed to
changes in the independent variable (Oates, 2006). As shown, this is a challenging task,
and some common threats include differences in the experimental and control group,
other events taking place between the pre- and post-test, maturation of participants
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(especially relevant with children), faulty instruments, test subjects dropping out, and
experimenter effects and biases. Some of these are uncontrollable, however, the author
will take necessary precautions when conducting the experiments.
Some of these variables can be controlled for by using random selection of subjects,
holding other factors constant or eliminating them, using control groups, and making
the researcher and subjects blind by not letting anyone know who is being given a
certain stimulus and who is not. The author seeks to use as many of these strategies as
possible, however, time will show what is doable with the available resources.
Likewise, an experiment has good external validity if the results are generalizable and
not unique to the present circumstances (Oates, 2006). Some common threats to the
external validity would be too few participants, non-representative participants and
test cases that are not typical of real-life. In this project, the external validity is
attempted upheld by doing experiments on different continents to be able to generalize
the results in terms of culture and geographical location. In addition, experiments will
to the best of the author’s ability be representative of the target group for the study,
and include enough participants to obtain a statistically significant result. However,
the author is aware that these are challenges that must be tackled.
In trying to establish a causal link between the dependent and independent variable, a
decision of experimental design needs to be made. The most beneficial, yet doable,
experimental design to answer the research questions will in this case be a pre-test and
post-test with a control group. Further details on the evaluation plan is found in
section 3.5.
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3.3 Data collection methods
3.3.1 Reflections on rejected data collection methods
A set of different data collection methods were also considered, but only a few were
chosen to be used for the master’s thesis. This section will present a few different
methods, whereas later subchapters will discuss the most applicable methods in further
detail.
Interviews are a planned discussion used for gathering information based on a set of
questions asked by the researcher to one or more people (Oates, 2006). Interviews can
have different degrees of structure, and can be used to explore open-ended questions
about feelings or experiences not easily observed. Most commonly, interviews are used
in case studies and ethnographies. Although interviews can give the researcher a lot of
detailed information, also outside of what was expected, they are very time-consuming
for the researcher, both in conducting the interviews, transcribing them and analysing
the unstructured data afterwards. In order to make any generalizations from interviews,
one would also need a lot of subjects. Interviews are not well suited to measure the
effect of a game, and the method is deemed too time consuming for what can come out
of it.
Documents like books, articles, reports, notes, photos, emails and letters can either be
pre-existing or generated by the researcher for a particular research (Oates, 2006).
Using secondary data from previous research can be a way of conducting longitudinal
studies that would not have been possible otherwise, due to time constraints. However,
such data may have been collected for a different purpose and may not fit directly into
a new research setting. In this research, notes will be taken during observations of the
players, which is a type of researcher-generated document. Drawings and diagrams
produced from the design and research strategy will also be a part of these documents.
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3.3.2 Observations
Observation is used to find out what people really do, rather than what they say they do
(Oates, 2006). An observation can either be covert, when people do not know they are
being studied, or overt, where they do know and are able to give consent, thus leading
to fewer ethical issues. This project will use overt observation, where a group of
participants will be informed of the observation and its purpose. This way, the author
will be able to ask questions if suitable, and openly take notes. However, the fact that
the participants know they are being observed may cause them to act differently than
they normally would, the so-called Hawthorne effect, which is something that needs to
be taken into account when analysing the data. In this research, being observed while
coming up with a story may cause the participants to feel shy and not talk as much as
they would in a more natural environment, or they may even try to impress the
researcher by modifying their behaviour in other ways.
Another distinction is made between systematic observation and participant
observation. During a systematic observation, the researcher has a pre-designed
schedule to note the frequency or duration of events. Because of the defined structure,
other researchers are able to do observations for the same study with some training.
However, the quantitative data only explains what happened and not why it happened.
In participant observation, on the other hand, the researcher has a central role in the
observation, and can be either overt or covert (Oates, 2006). In this setting, the
researcher should note as much as they can about the occurring events. The purpose of
participant observation is to develop an explanation of why things are happening the
way they are. In this particular study, a systematic observation would be the most
suited one for tracking interesting events like how often the participants struggle with
the user interface or how long they spend to come up with a story. These are interesting
observations that could help optimise the game further to enhance the player’s
enjoyment of the game.
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3.3.3 Questionnaires
A questionnaire is a predefined set of questions in an arranged order. Respondents are
to answer the questions given, on whichever format they are asked, in order to give the
researcher data that can be analysed and generalised for a larger population (Oates,
2006). Questionnaires allow for collection of large amounts of standardized data, with
the use of relatively few resources. Only questions relevant for the purpose of the study
should be asked, and the researcher should know in advance how they are going to
interpret the data. One can use either self-administered questionnaires, where the
researcher does not need to be present, or researcher-administered questionnaires,
where the researcher asks each question to a respondent and crosses off the answer
(Oates, 2006). The former makes it less likely that the respondents will try to give
“correct” answers in order to please the researcher, and one can be certain that the
questions are given in the same way to every respondent. The ladder, however, may
result in the researcher unconsciously having an influence on the respondent with their
tone of voice or body language. In this research, a self-administered questionnaire,
using a five-point Likert scale will be used to assess the empathy level of the
participants before and after participating in the experiment over a period of time. This
will hopefully lead to sincere answers, and be time-efficient as all participants can
answer the questions simultaneously. In addition, a self-administered SUS scheme with
closed questions will be distributed to judge the usability of the system.
An important quality is content validity, which focuses on generating the right data
(Oates, 2006). This requires the researcher to think about all the different aspects of the
topic at hand. Construct validity is another important quality, which is concerned with
having the questions actually measure what we think they are measuring. Last but not
least, a good researcher should have reliability of the answers, which means that the
questionnaire optimally should yield the same results if it was completed again by the
same respondents.
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3.4 Data analysis methods
The choice of data analysis method is an important one and should be thoroughly
contemplated and discussed before starting to collect any data. The two data analysis
methods available to researchers are a quantitative data analysis and a qualitative data
analysis. The two can be combined, but more often than not, researchers tend to stick
with either one of them. In computer science and information systems, the quantitative
data analysis with a positivist research paradigm has traditionally been preferred, with
some stating that quantitative data and analysis is the only valid form of research
(Oates, 2006). However, more and more people are becoming aware of other
alternatives, and it is definitely worth considering both for every new project.

3.4.1 Quantitative data analysis
The quantitative data analysis method uses data, or evidence, based on numbers. This
is the most common type of data generated from experiments and surveys, and is most
often used with a positivist research paradigm, which claims there is one correct
answer (Oates, 2006). In quantitative data analysis, there are many well-established
data analysis methods to help find patterns in the data set, as well as a variety of visual
aids to present the findings. In addition, trusted statistical techniques can be used to
establish whether a pattern is actually present, or if it has just appeared by chance. This
brings a valuable confidence in the findings that can only be found with a quantitative
method. Computer programs can be used to help with the necessary calculations, which
can make analysis of large volumes of data a quick job. A risk with a quantitative
approach is that the analysis will only be as good as the data, which puts a lot of
pressure on the initial data collection to be done right and thoroughly (Oates, 2006).
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3.4.2 Qualitative data analysis
Qualitative data analysis is based on non-numeric data like words, images, audio, video
and so on. The method seeks to find themes and patterns in the data sets - a task that is
largely dependent on the researcher’s interpretation and skills, and to a certain degree
influenced by their background (Oates, 2006). Qualitative data is most often generated
from the research strategies case studies, action research and ethnography, and
researchers using a qualitative data analysis method have usually taken on the
interpretive or critical research paradigm (Oates, 2006). Qualitative data analysis does
not have straightforward and fixed procedures like those of quantitative data analysis,
which in conjunction with qualitative data often being high in volume, may lead the
researcher to have a hard time knowing where to start and how to approach the data.
On the other hand, the fact that qualitative data and its analysis can be so
comprehensive, gives the researcher a lot to base their interpretations and theories on.
If an interpretivist philosophy is applied, a variety of equally valid explanations may be
presented as well.

3.4.3 Choice of data analysis method
After having looked into both the quantitative and qualitative approach, the author
finds a quantitative data analysis to be the most fitting for this project. This decision is
based on multiple factors. For one, the experiments and questionnaires that will be part
of this research will produce ordinal data, which can easily be presented using charts
and/or graphs. This quantitative data should naturally be analysed quantitatively. Data
on the participants’ empathy levels found from the pre- and post-tests can be
compared, and by using a statistical matched pairs t-test, it will be possible to decide
whether any difference found is likely due to chance, or if it is statistically significant
and can be accounted to playing the game over a period of time. This well-established
statistical method is another reason for choosing the quantitative method, as it gives
34

the results a more objective and scientific grounding that can be replicated by others.
In addition, a qualitative data analysis would likely be very time consuming. As with
most other projects, time is very limited and valuable in this research, and it is
determined that quantitative data would be analysed quicker with the help of computer
software. Last but not least, it is a safer choice to use the most established data analysis
method in the field as a novice researcher, to avoid scepticism and have the best chance
at the work being recognized among peers.

3.5 Planning the evaluation
3.5.1 Initial feedback session with field experts
In early January 2019, an informal feedback session will be carried out with a handful of
experts in human-computer interaction and game design at the Department of
Computer Science at NTNU. The session will last about an hour and will consist of an
introduction to the project and its research questions, as well as the intended target
audience, followed by a presentation of the game. The groups will then be given the
design prototype of the game and asked to think out loud as they are playing,
highlighting any questions or hardships they are having with both the user interface
and the tasks themselves. Meanwhile, the researcher will be taking notes to collect the
feedback given. After the game is played through, each participant will be asked a few
questions regarding the following:
-

What are their thoughts on the concept? Do they have any new ideas that should
be considered?

-

What are their thoughts on the traits, goals and feelings presented in the game?
Should the selection be different?

-

What do they think about the user interface? Was anything unclear?

-

To what degree did they find it engaging to play and why?
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This feedback will be written up as cohesive notes, and it will be decided if any actions
should be taken to improve certain aspects of the concept or user interface, before fully
implementing the game and carrying out quasi-experiments.

3.5.2 Complimentary quasi-experiment with NTNU students
Starting at the end of January of 2019, a group of students from the post-graduate
course Experts in Team at NTNU will participate in a quasi-experiment throughout the
semester with the developed prototype. Whether the results from this study will be an
important part of the master’s thesis is still unclear, as the participants are not part of
the intended target group. However, the findings from these tests will serve as
complimentary data for the author’s thesis. Surely, this quasi-experiment will generate
data for additional studies to be carried out by the author’s supervisors.

3.5.3 Quasi-experiment with target group in Michigan
Starting early April of 2019, the quasi-experiment will be carried out in Michigan, U.S.,
in order to answer RQ1 and RQ4, as mentioned in section 1.3, with original collected
data. To evaluate the success of the game in fostering empathy in the target audience,
the intention is to recruit 90 students in the Ann Arbor area in Michigan, USA, around
the age of 10-14 years to take part in the longitudinal quasi-experiment. Out of the 90
students, 30 will make up the control group, and the remaining 60 students will be split
into two equal groups, playing two different versions of the game. Inside of these
equally sized groups, sub-groups of three will go together to play the game in groups of
three. The control group will, however, not be playing the game and only need to be
involved the first and last week. All three groups of 20 students will take an empathy
questionnaire (to be decided next semester) using a Likert-scale before the first game
session, the pre-test, and after the last session, the post-test. The test sessions will take
place once a week at the participant’s school, and last for five consecutive weeks,
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excluding Spring Break in week 17 of 2019. It is estimated that each group will spend 20
minutes playing the game, and another 10 minutes answering the questionnaire. Table
3 summarizes the evaluation plan for the quasi-experiment.

Week in 2019

Number of
participants

Total duration of
weekly session

Methods applied

14

30 x 3

~ 7 hours, 10
minutes

Empathy
questionnaire and
observation

15

30 x 2

~ 6 hours, 40
minutes

Observation

16

30 x 2

~ 6 hours, 40
minutes

Observation

18

30 x 2

~ 6 hours, 40
minutes

Observation

19

30 x 3

~ 7 hours, 10
minutes

Empathy
questionnaire and
observation

Table 3: Plan for evaluating the game artefact

With traveling and organizing notes, about one full day of work will be spent to carry
out the experiment and collecting the data every week for five weeks next semester.
Once the data is collected, it will be analysed and presented as stated in section 3.4.3.
When conducting the experiment, one group will play the game at a time, giving the
researcher the opportunity to carefully observe the players while they play. This will
also reduce the amount of equipment needed to one single tablet. During this overt
observation, notes will be taken to document the following about the participants:
-

Does it appear as though they are immersed in the game?

-

Does it appear as though they feel involved with the character and their goal?

-

Does it appear as though they know how to play the game?
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The researcher will be responsible for planning and conducting the test sessions of the
game. When dealing with minors, it is especially important that the research subjects
and their data are handled legally and ethically, and that all data is kept anonymous
and only used for the intended purpose. Before conducting any experiments, the
necessary ethics approval will be obtained for the research, and the ethical guidelines
and research intentions will be clearly communicated to everyone involved in the
research, including the student’s guardians.
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Chapter 4: The proposed solution
4.1 Game description
Pathos is a digital game designed for three players, where they all collaborate to tell a
story of a fictional character pursuing a goal. The game is designed for tablets and
intended to be used by students around the age of 10-14 in order to practice their
ability to put themselves in other’s shoes to explain their decisions and reactions, thus
fostering empathy while doing this exercise. As the game makes use of collaborative
storytelling and decision making, these will be secondary learning outcomes of the
game. The game presents tasks, choices and cues to the player, but what is actually
bringing the game forward are the stories and discussions among the players, looking
up from the tablet screen.
The game will have the players choose a character and give him/her a name, before a
handful of character traits are presented to the players to be used throughout the game.
The game goes on to present a few different goals that the character can pursue in the
game, and it is up to the players to collectively decide on what they want their mission
to be. When the goal is known, the players will take turn to tell the story of how the
character pursues this goal and gets through an obstacle, while all along keeping the
character’s traits and feelings in mind.

4.2 Game design decisions and other considerations
Referring back to Kiili et al. (2014), clear goals was stated as one of the five factors that
contribute to flow in games, making the inclusion of choosing the character’s goal
up-front an important game design decision. The goals and issues brought up in the
game are also selected to be relevant for the target audience of the game. This is
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inspired by Muller et al. (2017), who in working on a VR game to foster empathy, found
a relation between stimulation of dispositional empathy and how relatable an in-game
experience is to the player’s own life. By presenting common situations children and
adolescents face, like getting new friends, becoming the team captain, and getting
better grades, the game acts as a catalysator for important stories and conversations
about shared wishes and challenges. Having the game bring these topics to the surface
may make it easier for the players to also talk about what they are going through, and
be more open to other’s perspectives, outside of the game. It has also been an
intentional decision to keep the character’s goal visible on every game screen, as Van
Mechelen, Schut, Gielen, and Klapwijk (2018) reported that children in their co-design
process for developing empathy made an explicit statement that this would make it
easier to keep the character's perspective in mind.
The story is structured so that each game round features two decisions that the group
will make together, and another two tasks that each player will be responsible for
individually. The individual choices are included to ensure that each player feels a
sense of control over the game and its direction, as stated by Kiili et al. (2014) to be one
of the five factors that contribute to the feeling of flow in games. As the players get an
initial chance to talk and make a few decisions together, the hope is that they will get
comfortable enough with each other, if they are not already, to collaborate on taking
the story further. Bratitsis (2016) did a study on fostering empathy towards autistic
children using a digital storytelling game, and found that feeling attached to the main
character of a story leads to emotional connection and thus higher engagement in the
players. Therefore, having all players in on choosing the character illustration and goal
was an important decision to establish ownership and attachment to the character, so
that the players would actually care about telling their story afterwards.
Each singular task is designed to build on one or more of the previous tasks, making it
crucial for the players to pay attention to the stories told and choices made by the other
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players. The game is also made for a tablet, rather than mobile phones, to ensure that
the screen is big enough for all players to focus on the same gadget for every new task,
which is a more social and collaborative act than staring at their individual phones. As
the game only acts as a facilitator, stating each new task, the players are more likely to
look up from the screen and tell the stories to each other, that they would be in more
traditional digital games. This works well in combination with the other players paying
close attention, as their next move is dependent on what is currently being said.
Slovák and Fitzpatrick (2015) stated that current SEL-learning programs in schools
often make use of role play and games in sessions of 25-40 minutes once a week. The
proposed length of the game, being about 10 minutes for each round, fits well with
such short time spans and makes it easy to play in-between other activities, either at
school, at home or otherwise. Each game round focuses on one particular goal for one
particular character, with a unique set of traits, making the possible combinations of
the game’s predefined factors just about endless. This paired with the different
combinations of players playing together, and the endless different stories to be told,
the replayability of the game is set up for success.
At the beginning of the game, the players are asked to fill in their names, in order for
the game to tell who’s turn it is. The tasks given to each player are a bit different, and it
would therefore be smart to change who is the first, second and third player when
playing the game again. This will bring more variety and new perspectives, further
enhancing the playability.
Another important consideration in the game was which characters, traits, goals and
feelings to include. The character illustrations were chosen because the graphics were
enticing and colourful, while also representing the targeted age group. Additionally,
the set of 12 characters were diverse in gender, expression, style and race, which was an
important point in having as many children as possible feel represented and
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acknowledged in some way, even though the characters are not (necessarily) supposed
to represent the players themselves. Furthermore, the traits given to the characters are
chosen from a set of carefully thought out adjectives and life situations. It was
important not to put forward too sensitive and personal situations, in case the story
takes an unexpected turn, or a player makes an inconsiderate comment, unknowingly
offending another player. Additionally, the social and cultural context that the game is
played in decides much of how the game is interpreted and welcomed. Since the
researcher will be testing the game in a foreign country with another culture and
political climate than that in Norway, it was decided to leave out certain descriptions
that could possibly cause undesirable outcomes for the participants playing the game.
Examples of such descriptions are sexual orientation, political views, race and intricate
family situations (like being adopted).
Another consideration was that of using words that the target audience is familiar with.
This was kept a priority throughout the whole game, and sentences were kept as short,
concise and unambiguous as possible.
The graphical user interface of the game was kept simple and minimalistic, with only
two fonts and two colours apart from the illustrations. The illustrations were chosen
because of their liveliness and appeal to a younger audience, like the target group. The
game flow was kept simple, with only a single or few options on every page, to
eliminate uncertainty and avoid a cluttered look. The hope is that the usability will
come out high, which will be revealed from the SUS-scheme next semester.

4.3 Gameplay
This section will go through the gameplay illustrations of the proposed solution, made
with Sketch. Table 4 presents the game screens in chronological order, with the
corresponding in-game tasks.
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In-game task

Game screen

1) Players are
welcomed to the
game and asked to
fill in their names in
order to proceed.

1.1) Welcome
screen with names
filled in.
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2) The players are
asked to choose a
character together
and type in the
character’s name.

2.2) A character is
chosen and name
filled in.
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3) The players are
presented with four
of the character’s
traits.

4) The players are
asked to choose a
goal for the
character
throughout the
game from a list of
four options.
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4.1) A goal is
chosen for the
character.

5) The first player
(here named Joey),
is asked to tell the
other players why
the chosen goal is
an important one
for the character, by
using one or more
of their traits.
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6) The second
player (here named
Chandler) is asked
to come up with a
story of how the
character pursues
their goal.

7) The third player
(here named
Rachel) is asked to
tell the other
players a story of
how the character
didn’t accomplish
their goal and why.
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8) The first
character (here
named Joey) is
asked to choose
between one of four
feelings presented
and explain why the
character feel this
way at this point in
the story.

8.1) A feeling is
chosen.
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9) The second
character (here
named Chandler) is
asked to tell the
success story of how
the character
pursues their goal
once again, now
with a new strategy.

10) The third player
(here named
Rachel) is asked to
state one or more
lessons that the
character learned
from their
experiences, before
the game is
completed.

Table 4: In-game tasks and corresponding game screens

These 10 steps conclude the game round and the game is over. The finish-button will
take the players back to the welcome screen, where they can start over and tell a whole
new story.
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4.4 Game content and range of possibilities
This section presents the traits, feelings and goals in the game, that are either put
together randomly, or chosen from a large set of predefined subsets. The tables show
the range of possibilities for different combinations and stories to be told in different
game sessions.
A list of character traits in the game, where four are given to the character at the
beginning of each game, is described in table 5.
Desired character traits

Undesired character
traits

Neutral character
traits/life situation

Generous

Dishonest

An only child

Reliable

Mean

Has divorced parents

Loving

Rude

Popular at school

Kind

Disrespectful

Has no friends

Sincere

Impatient

Rich

Patient

Selfish

Poor

Persistent

Sore loser

In love

Adventurous

Lazy

Has a famous relative

Diplomatic

Has ADHD

Cooperative

Has diabetes

Tolerant

Loves animals

Honest

Allergic

Confident

Loves to read

Funny

Loves sports

Open-minded

Dyslectic
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Intelligent

Stubborn

Sporty

Shy

Brave

Competitive

Charming
Talented
Table 5: Possible character traits presented in the game

Feelings presented to the player when the character doesn’t accomplish their goal are
given in table 6.
Pleasant/indifferent feelings

Unpleasant feelings

Understanding

Frustrated

Confident

Annoyed

Free

Upset

Sympathetic

Bitter

Content

Aggressive

Relieved

Resentful

Lucky

Disappointed

Fortunate

Discouraged

Grateful

Ashamed

Important

Guilty

Courageous

Miserable

Optimistic

Embarrassed

Calm

Hesitant

Comfortable

Lonely

Encouraged

Sceptical

Relaxed

Lost
51

Bored

Vulnerable

Nervous

Rejected

Timid

Offended

Passionate

Heartbroken

Loved

Wronged

Emotional

Desperate

Table 6: Possible feelings presented in the game

Some goals presented to the players in the game are shown in table 7.
Goals
Get a new friend
Have a sibling
Become the team captain
Get better grades
Get a date
Become the prom king/queen
Get a pet
Buy a gift for someone
Be popular in school
Learn to play an instrument
Table 7: Possible goals presented in the game
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4.5 Functional and non-functional requirements
Table 8 and 9, respectively, presents functional and non-functional requirements for
the game with their corresponding priority. High priority represents functionality that
is essential for the game to work as intended. Medium priority includes features that
should be in place before testing the game. Lastly, low priority features are those that
would be nice to have, and is seen as a plus if included, but are not necessary for the
game experience to be satisfactory in this project. These priorities will be used next
semester when starting the implementation, with the highest prioritized items being
taken care of first.

#

Description of functional requirements

Priority

FR1

The game should be played by three players on one
device

High

FR2

The players should be able to choose one character

High

FR3

The players should be able to give their character a
name

Medium

FR4

The players should be presented with four character
traits

High

FR5

The players should be able to choose a goal for the
character

High

FR6

A player should be able to choose a feeling for the
character

Medium

FR7

Each player should be presented with two individual
tasks

Medium

FR8

The game should have all players participate in telling
the story

High

FR9

The players should use the character’s traits when
telling the story

Medium
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FR10

The game should have a start-screen explaining the
game’s purpose and how it is played

Low

FR11

The game should have a continue-button that brings
the gameplay forward

High

FR12

The game should have an end-screen that summarizes
the game

Low

Table 8: Functional requirements with priorities

#

Description of non-functional requirements

Priority

NFR1

The game should have a design that adapts to
different screen sizes

Low

NFR2

The game should be usable, with >90% of the users
High
being able to navigate the game after one playthrough

NFR-3

The game should work with a stable internet
connection (>99% of cases)

High

Table 9: Non-functional requirements with priorities
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Chapter 5: Evaluation and future work
Over the course of this semester, the specialization project has been completed and
thoroughly documented in this report. Most of the work put into this report can be
reused and taken advantage of for the master’s project next semester. An exploration of
the current state-of-the-art in relevant fields was carried out, where multiple
conference papers, research articles and book chapters were read, processed and
rewritten into a cohesive literature review, creating a solid foundation for creating and
revising the research questions. However, the proposed game solution serves as the
main contribution of this report, as presented in chapter 4.

5.1 Contribution to answering RQ1
The literature review on the development of empathy, how it is taught in schools and
how it is related to storytelling laid a good foundation for coming up with an original
game concept. From studying existing games for fostering empathy and what they
learned from experimenting, an idea was written up and made in Sketch as a design
prototype, presented in chapter 4. As discussed in section 4.2, the prototype is based on
design principles and lessons learned from the different games mentioned in section
2.6, and is the current contribution to answering RQ1 “How can digital games be used
to foster empathy in children?”. However, whether the game actually has any effect on
the player’s empathy level over time will first be answered in the master’s thesis next
semester, after the experiments are carried out as proposed in section 3.5.
A critique to the current prototype of the game is that the goals included in the game,
which are supposed to be relevant to the target audience, is not actually grounded in
any data from this group. Thus far, the researcher has only used personal experience
and knowledge of what the target group is going through to formulate a set of goals. If
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time allows, it would be beneficial to use questionnaires or interviews to ask
representatives from the target audience to give their opinion on the content to be
included in the game.

5.2 Contribution to answering RQ2
Section 2.5 in the literature review, on sustaining the player’s interest in serious games,
sought to answer RQ2 “What elements are needed in a serious game to sustain the
interest of the players?”, with the flow theory of Csikszentmihalyi (1990). The following
five factors were proposed to include in a serious game to keep the players emerged and
interested; clear goals, challenge, feedback, sense of control and playability. The
proposed game solution incorporates clear goals and a sense of control through having
the players explicitly choose a goal for the character and tell their story collectively, as
discussed in section 4.2. The game also makes use of cognitive feedback by encouraging
the players to reflect on their choices and experiences in the game on their journey to
helping the character reach their goal. Whether the level of challenge in the game is
reasonable, and the playability is at a high standard, needs to be assessed by users.
However, much thought is put into the game flow and graphical user interface of the
game to make it simple and intuitive to use. Having the players complete a SUS-scheme
after playing the game will give a good indicator to whether the playability of the game
is good. If it does not come out satisfactory, this is something that should be worked on
further.
Using only one theory to answer such an intricate question as RQ2 is worthy of critique.
However, for this specialization project, the purpose of including this research question
was to use literature to become aware of some important game decisions for creating a
game that was not only teaching the players something, but that was also intriguing
and fun to play. The design decisions discussed in section 4.2 also contributed to
making sure the game was inclusive, relevant and engaging, thus functioning as
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additional theory on how to sustain the interest of the players. Altogether, although
sparse, one can argue that the contribution is adequate for the scope of this project.

5.3 Conclusions and future work
This specialization project has presented a literature review in the related areas, which
resulted in a set of revised research questions. A design prototype for a new concept
using storytelling to foster empathy in 10-14-year-olds has also been presented, with
prioritised functional and non-functional requirements for the implementation.
Additionally, a discussion of the methodology to be used next semester has been given,
along with a detailed evaluation plan.
At the beginning of next semester, the feedback session described in section 3.5.1 will
be held. After hopefully receiving some valuable input, minor changes will be made,
and the game will be developed throughout January. During the development, the focus
will be on implementing the requirements presented in section 4.5, starting with the
highest prioritized.
Before the testing with students at NTNU, as described in section 3.5.2, the
practicalities will need to be planned out carefully, and a few trial runs of the game will
be completed to ensure that the game is working as it should. During the first two
months of 2019, preparations for the three months stay in Michigan will also be
continuously worked on, where getting the ethics approval and working towards
recruiting test subjects in the target group are essential tasks.
Furthermore, the master’s thesis will thoroughly answer all four research questions,
including RQ3 and RQ4, which were decided not to be looked at as part of the
specialization project. For answering RQ4, on which elements that appear to have the
most (and least) effect on the player’s empathy, it is essential to decide which game
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elements should be isolated in the two different versions of the game to be tested. This
decision will be an important one to make next semester. In addition to carrying out
the experiments according to the plan presented in section 3.5.3, additional literature
will be looked at to answer the research questions in the master’s thesis.
Additional concerns for next semester will be whether the player’s in-game choices of
goals, traits and feelings should be stored, as well as whether the stories players tell
should be recorded, all to be used for further detailed analysis. This will likely be harder
to get an ethics approval for, but could bring about some interesting outcomes and new
knowledge. It would also be interesting to look at whether the goals presented in the
game could be formulated to bring attention to other meaningful topics, like
sustainability, poverty and gender equality. These choices were not considered as part
of this semester’s project, but the risks, challenges and benefits will be carefully
assessed in the master’s thesis.
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