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Abstract:

Many young adults suffered from both physical and mental health issues
throughout the pandemic. In order to motivate people to adopt healthier daily
life habits in terms of physical activity, sleep patterns and social interaction, I
designed a hybrid board game by using game mechanics as the facilitator. 1
designed artifacts through several iterations which included different levels of
user tests and processes such as paper mockup, AR prototype, 2D UI design
and website development. By using these design materials, I generated learning
experience from a series of activities, such as conducting a preliminary user study,
user interviews, pilot test and final user test. Based on the final user test results,
I got findings that hybrid board games can create a positive game environment
to improve social connections first and then motivate players to adopt a healthier
lifestyle by sharing health data and being open to discuss health issues with
others. However, there are still many improvements such as trying AR devices as
a digital part and using board game packets as non-digital part of hybrid board
games to bring better game experience. Moreover, it is necessary to discover other
proper physical activities’ health data and game mechanics for game design.
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Chapter 1

Introduction

The Covid-19 pandemic has negatively affected many people’s mental health and
daily life, especially for young adults. According to Panchal et al. throughout
the pandemic, anxiety, depression, sleep disruptions, and thoughts of suicide have
increased for many young adults [27]. As was also shown by Kohl et al., the
negative physical and mental wellbeing impacts of long-term stress are well known,
as is the significance of stress reduction in everyday life [17].

For the purpose of encouraging people to strive for better health & wellbeing
and increasing social connections with other people, there are previous research
towards using games to cultivate people’s daily activity behavior. They focus
on many areas based on different categories, such as the types of games and the
multi-dimensional measure of wellbeing. For example, Xu et al. proposed three
goals for Active Video Games (AVGs) which are sustainability, adaptability and
sociability. They believed that behavior-changing games can learn how to achieve
these goals from existing game genres, such as reality games, location-based games
and multiplayer online games and so on [?7]. In Miller et al’s research, they
looked for design methods for youth-focused pervasive social health games that
will encourage healthy behavior in the long run [21].

Although most of the previous research focuses on games for health, examples
that use the health data as game mechanics are limited. In addition, most of the
research focuses on online video games and VR games while studies that examine
more analogous types of games such as board games are scarce. However, the social
elements and shared experience which is an important aspect of board gaming,
can be impactful for the overall enjoyment of the game and the motivations it
can induce. Overall, the gaps cover limited use of health data as game elements
combining with game mechanics and less focus on hybrid board game design.

To fill gaps of current research work, including using health data of users as
game mechanics, considering social attributes of board games. In my project, 1
designed and developed a hybrid board game which uses digital devices like mobile
phones into normal board gameplay. Players can collect energy points from their
daily activities, such as walking, sleeping and connecting with their parents. These

10



CHAPTER 1. INTRODUCTION 11

collected energy points can be used during the board game session for exchanging
different game cards. The digital part of this hybrid board game is to allow players
to manually input health data via their mobile phones on a designed data record
website. Meanwhile, players can easily check game cards from web pages.

By connecting the physical and social aspect of traditional board games, with
the virtual aspects of video games, game designers are able to add new sensory
experiences to board games. For my project, making hybrid board games is to
enhance overall game experience by increasing the way of game interactions, as
well as improving peopleas awareness of health & wellbeing via using personal
health data collected from daily activities.

My research objective is to transfer daily activity of users as health data into
game mechanics and research how to design such a process in a way that will
increase player experience and motivation towards adopting an active life. Some
daily activities people usually do, for example, are walking, and sleeping. These
behaviours are quite common and can be recorded as health data, such as step
counts and sleeping hours to remind people’s daily health through digital devices,
like mobile phones or smart watches. But do we make the most use of our health
data to help our life healthier? As we all know, it is necessary to adopt a positive
lifestyle but adopting a healthy habit usually takes time. However, we learn from
the benefits of games that people tend to have active enjoyment and motivation
when they play games [2]. Therefore, it is meaningful to discover and generate
learning experience about getting game design involved with focusing on our health
data as game elements.

In order to reach this goal, the primary research question is “How can hybrid board
games motivate people to adopt healthier daily life habits in terms of physical
activity, sleep patterns and social interaction by using game mechanics as the
facilitator?”

To answer this primary question, this thesis also aims to answer following
sub-questions:

1. Which daily activity’s health data can be properly used for which game
mechanics?

2. How can we design hybrid interfaces for allowing users to track and use their
daily activities as game mechanics?

This thesis writing consists of five chapters in total. It starts with a background
introduction to the fields of game design and health & wellbeing, then reviews
previous literature about hybrid board game, wellbeing & game, as well as listing
examples of related work. In Chapter 3, followed by research through design
process, I introduced some methods I used from research to design. After feedback
was collected, it came into the iteration stage with user interview, design and
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development work. Chapter 4 summaries findings after finishing the user test. In
the last part, I focused on reflection and future work, also discussions about good

points and downsides of the whole project.



Chapter 2

Literature review

In this part, I reviewed some previous academic works related to hybrid board
games and wellbeing & games. It starts with a background review to introduce
why gaming research into health & wellbeing is important, then diving deep into
hybrid board games, the theory behind it and types of hybridity. In addition
to board games, there are other types of games such as mobile games, tabletop
games and so on. In 2.3, it provides some research findings about the relationship
between wellbeing & games. In 2.4, according to the types of games and hybridity,
I listed some examples of previous works as inspiration for my project.

2.1 Background

The COVID-19 pandemic changed social habits and daily activity behaviors for
billions of people which resulted in negative effects on both physical and mental
health issues for us.

On one hand, endless lockdowns made citizens do less outdoor exercises which
brought about physical inactivity issues. As Kohl et al. reported, physical inactivity

should be considered as a public health priority [!7]. On the other hand, some
negative psychological responses including maladaptive behaviors, emotional distress
and avoidance reaction, as discussed by Taha et al. [?7], existed among common

people since pandemic started. Apart from direct personal mental health issues,
more broad effects of the COVID-19 pandemic on the spread of information, social
behaviors are also worthwhile to consider, as reported by Krieg et al. [1(].

Therefore, it is critical to determine if the COVID-19 pandemic will affect the
world’s mental health and physical health.

13



CHAPTER 2. LITERATURE REVIEW 14

2.2 Hybrid board game

Hybrid games, which combine physical and digital features into a single product,
are a fascinating new genre of gaming [/ ]. For a hybrid board game, a popular
example being digital computer games blended with non-digital board games.

From Mayer’s perspective, the concept of hybrid board games has been around
since the beginning of the digital revolution. Game designers can provide new
sensory experiences to board games by integrating the physical and social features
of classic board games with the virtual aspects of video games [19].

There are different combinations for hybrid board games, for example, a computer-
based gameplay to provide additional communication and media streams during
tabletop roleplaying game sessions [!]. Prosopopeia [!!] and Momentum [!”]
showed how computer-assisted live-action role-playing games can be created using
web-based applications and custom-built equipment.

Wearable devices, unlike computer games, can allow players to take on the
role of another character [2~]. Buruk et al. examined wearables as costumes raises
the topic of how they can develop a sense of belonging to imagined worlds Buruk
[1]. Moreover, Buruk and Ozcan reported that wearables and movement can help
to deepen the connection between the player and the imaginary world, which is
crucial in tabletop role-playing games [7].

In addition to doing research about types of hybrid games, it is also necessary to
figure out the concept of hybrid game domains. As Carsten Magerkurths hybrid
games model explained, the concept of hybrid games is divided into three domains
that are all interconnected. The social, physical, and virtual domains are all
interconnected [1Y].

The social element of gaming, and especially of board gaming, is important for
the overall enjoyment of the game. According to Xu et al., in non-digital games,
much of the social engagement is sparked by seemingly insignificant bookkeeping
tasks like keeping track of the score [!1]. However, will the effect be the same in
hybrid board games? I decided to dive deep into the relationship between social
connection and tracking health data activity are relevant during the gameplay
session. Social features are an important part of many games. One of the most
essential characteristics of many games is the ability to play with others and
socialize while doing so [2”].

2.3 Wellbeing & Games

The focus on wellbeing shifts from material objects to the immaterial ways in our
long-term life. As human beings, we are organized to create wellbeing conditions
where people are supported and taken care of, and where they can take care
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of themselves and each other [I!]. Besides, high wellbeing means a sense of
competence and confidence, and good functioning. Importantly, there is evidence
that simple tactics and behaviors, such as practicing mindfulness, building on
strengths, and developing hope, can help to promote and foster mental health and
wellbeing [7].

Gamification has been shown to foster positive impacts on affect, behaviour,
cognition and user experience. The effects of games for health have been discussed
in many research. For example, online games can host meaningful relationships
[17], and casual gameplay has been shown to positively change mood [2]. There is
also clear evidence that digital games are a means of building social connectedness
and wellbeing among players [3(0)].

When it comes to the relationship between well-being and games, there is one
common question that interests us a lot, which is how to turn health and well-
being into joyful games?

A main factor driving behaviour change is the individual’s motivation. Motives
are a core target of a wide range of established behaviour change techniques [2()].
These are related to game elements, game rules and game mechanics as well.

Besides, some people would argue that game addiction is a psychological disease
which we need to avoid from. However, there is another argument that supports
making habits intentionally by playing them as games from Liao et al. [/%]. He
believed that self-gamification can help people make healthy habits intentionally
and support us in keeping up and appreciating everything we do for our well-being.

While these studies support the notion that gameplay facilitates some aspects of
wellbeing, the use of daily health data as part of the game mechanics is underexplored.
Moreover, they do not address whether gameplay impacts on an aggregate conception
of wellbeing, or how this interacts with the player experience.

2.4 Related work

Concerning a hybrid game for health wellbeing, there are many related works
for using digital devices such as web-based or mobile phones combining tabletop
games or board games to help people adopt a healthy lifestyle. Below I list some
related work that inspired me for follow-up design work.

Stand Up, Heroes! (SUH is a gamification system that encourages passengers
in Japan to stay on crowded public transportation. Players in SUH have their
own avatars, which expand in size the longer they stand. Collecting equipment-
item prizes boosted motivation to stand, but once all awards had been obtained,
motivation dwindled [!7].

HealthyTogether is a smartphone game that promotes physical exercise. For
comparison, three versions of the game (competition, collaboration, and hybrid)
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were created. This mobile game encourages users to increase their physical activity
by increasing the number of steps and floors they walk. Participants were able to
communicate messages to one another and gain badges. Users increased their
physical activity by up to 21.1 percent in the cooperation setting and up to 18.2
percent in the hybrid setting, but not in the competition setting (by up to 8.8
percent) [0].

In addition to mobile games, some related work chose board games as a game genre
connected with health & wellbeing. For example, Heart rate sensing to renew board
games. This project is about using heart rate feedback as an incentive for social
interactions. According to a study from Frey [9], heartbeats are a valuable source
of information that can help people connect with one another.

In hybrid settlers, researchers demonstrated a novel approach of hybridizing
physical board games by using electrochromic inks to add dynamic and digitally
controlled fields. The goal is to present how these dynamic fields may boost the
game’s excitement and reward [10].

In previous related work, from the types of health & wellbeing, previous research
focused more on physical activities rather than mental activities, such as social
connection with others, which is a missing point I aim to supplement in my project.
Another missing area is about game mechanics. There are many game design
elements, such as badges, avatars used in existing design work to motivate people in
a visual way. But there are not many game design decisions made by users’ health
data. Those findings directed me to consider using health data as game mechanics
and social connection as one of major daily activities in people’s everyday life.



Chapter 3

Methods

As revealed through the current literature, design researchers have investigated
how hybrid games can cultivate social connections and increase game experience.
To study this in context, I started my work with defining project intention which is
to choose health data as game mechanics to increase gameplay for people to adopt
an active life. Followed by scheduling an initial user test to collect basic qualitative
data. Their opinions were referenced as findings for the first design phase. With
the help of the first version of the UI prototype, user interviews and surveys were
conducted to get timely feedback. Meanwhile, those feedback developed the second
iteration of design work for paper game cards which are needed for the following
pilot test. According to feedback from the pilot test, it entered into the last round
design iteration with new Ul prototype design, hands-on work for game mechanics,
as well as developing a digital tool to collect health data. Lastly, the final test for
two groups was conducted with a fully designed hybrid board game to get direct
feedback from testers. Figure 3.1 demonstrates the whole design process.

3.1 Research through design

Research through design(RtD), analogous to Fallmanas design- oriented research,

is research in which a designerly approach and perspective is employed by the
researcher. The goal is to answer a research question or theme, and “through”
means that design serves as a model for how to investigate the topic. The iterative,
explorative, and constructive forms of inquiry that characterize designerly contemplation
and practice are offered as a genuine research strategy in this approach, which is
particularly intriguing [7].

In research through design, Zimmerman et al. stated that as artifacts, researchers
create prototypes, products, and models to help codify their own understanding
of a situation while also offering a clear frame of the problem and a recommended
description [10]. As was also reported by Davidoff et al., because the objects they
create both disclose and become embodiments of possible futures, designers must

17
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Figure 3.1: Project design process
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focus on the creation of artifacts through a process of focused imagination [*].

Research through design process

In a research through design approach, it involves six interconnected phases.
According to Zimmerman et al., below lists these six phases and their common

activities [10].
1. Define: select focus (intention/motivation);

2. Discover: develop data collection plan and collect data;

3. Synthesize: synthesize data, create a model identifying all factors in the
problem, extract findings, create conceptual models and define opportunities;

4. Generate: sketch and prototype;

5. Refine: select framing and describe behavior;

6. Reflect: reflect on intention/motivation, problem framing, preferred state,

design process and solution after next.

These six phases are not a single-directed process, it needs many iterations.
According to Zimmerman and Forlizzi, it is necessary for designers to move iteratively
between phases, creating sketches, models, and prototypes along the way, in order
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to create an ultimate specific in the shape of a thing that represents a future state

[4]-

Benefits of RtD

By practicing research through design, design researchers can explore new materials
and actively participate in intentionally constructing the future, in the form of
disciplined imagination, instead of limiting their research to an analysis of the
present and the past.

My design approach started with a concept prototype for preliminary user study
in order to confirm the intention of the selected research question. In the next
section, I will explain this designed prototype as the starting point of my RtD
process. After that, the concept design prototype was iterated into AR prototype
for further verification. Due to the feasibility and priority of development work,
the AR prototype was changed to 2D UI design since players may have worse
game experience through mobile AR if they have to keep moving and rotating their
phones during the game. I conducted first round user interviews, surveys with low-
fidelity UI design and daily activity charts. Through the first-hands experience of
users as indicated in interviews, I designed the second iteration (see section 3.4)
which was used in the pilot tests (see section 3.4). Lastly, based on the learnings
from the pilot test, the final version of their game was designed and developed for
summative tests with users to generate useful findings regarding how to design a
hybrid-board game for motivating users for adopting healthy daily habits.

3.2 Design prototype: Digital Legends of the
Three Kingdoms

Followed by the RtD process, I started with a visualized concept design. Then I
chose 'Hexar.io as the test game for the preliminary user study. From the user
study result, I iterated concept design and designed a high-fidelity digital prototype
for the following user interview and pilot test. In the iteration stage, my focus was
on user interface design, multimodal interaction and AR prototype for the digital
board game: “Legends of the Three Kingdoms.

3.2.1 Concept Design

Based on literature review and personal understanding towards this project, the
first version of the visualized concept design can be seen in Figure 3.2. The devices
include wearable sensors with screens to track daily physical activity data and

'Hexar.io is a fun new io game with smooth controls and hexagon blocks!
2Legends of the Three Kingdoms is a popular strategy board game in China.
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Figure 3.2: Project concept design

In the preparation stage, I chose Hexar.io as a test game since it is an easy-to-play
and fun online game. The rule is simple which allows players to move the object
body to take up space as much as possible. During the game, players can collect
energy points to speed up and destroy other players by taking up his/her territory
before he/she returns to close the loop.

It is also a fast-paced game for each round. Besides, there are some game
elements, such as score, energy points and so on, which is beneficial for later game
design as a part of game mechanics. Figure 3.3 shows the prototype which is
similar to the real Hexar.io game interface in a dynamic way.

3.2.2 Preliminary User Study

The aim of this preliminary user study is to collect participants’ feedback and
listen to their feelings, thoughts towards daily activity as game mechanics and to
acquire intuitive opinions for ideation and iteration.

Considering the user study methods, I used moderated remote comparison test
and observation, short interview combining talking out loud, as well as questionnaire.
These methods form triangulation ways to get detailed opinions as much as possible.

In total, there were two participants who joined this preliminary user study. One
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tester played via online meeting channel: zoom, the other one was done face to
face.

The overall user study includes two sessions, the first session is a warm-up
to let participants get familiar with the Hexar.io game, its operation and rules.
Participants were allowed to play five rounds during the warm-up session. 1
recorded each roundas scores for both of them. The second session is a controlled
user study by Wizard-of-Oz. Before continuing the game, I asked their daily
activity data, like step counts, running distance in the past five days. Based on
their daily activity data, they were allowed to collect a corresponding number of
energy points to speed up. This time they still played five rounds based on the new
rule and I recorded each round’s scores. Figure 3.4 shows one participant (Player
A)’s number of earned and used energy points in the controlled user study.

After conducting this preliminary user study with participants, I continued with
a short interview and questionnaire form for follow-ups. The interview consists
of six open questions and Appendix A indicates the full transcripts of interview
questions and answers. In the questionnaire, it includes ten closed questions which
focus on participants’ daily activity habits. These ten questions can be found on
Appendix B. Those questions were used for the later pilot test with minor changes.
By data collection from user study with interviews and questionnaires, I analyzed
the collected data and reviewed this test. There are some useful findings and
limitations I found. Below are some knowledge and/or experience I learned:
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Figure 3.4: Number of earned and used energy points.

1. Game experience increases through learning by playing. Players
become more experienced round after round. Even in the later designed
user study environment in which players have limitations to collect energy
points based on their step counts, they usually behave better than before on
the scores. It is due to better understanding of game rules and strategies.

2. Except for learned experience, players get higher scores when they donét
have energy points to gain. In some way, it is due to discrete strategy they
choose once no option for them.

3. After testing with myself, the rules for earning energy points based on daily
step counts data need to be refined. Because during the game, I never used
up those energy points even if I have more available energy points.

4. Competition or cooperation involved is necessary for game design to enrich
game experience and motivate people to do more exercises.

3.2.3 Iteration

From the preliminary user study findings, it is hard to introduce new rules and
game elements into an existing digital game, and the feasibility for redesigning a
current digital game depends on development workload which is huge. Considering
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those limitations, I decided to change the test game from digital game Hexar.io
into board game Legends of Three Kingdoms. The concept design also changed
from developing Arduino as a wearable device to collect daily activity data and
interactive screen for enjoyable game experience into using current digital devices
such as smartphones to collect daily data, and AR app for interacting with phones
and playstation to enhance game experience.

Design Exploration for the Board game

During this session, I explored the modification of mechanics for the Legends of
Three Kingdoms board game and investigated its game rules and related game
elements. For the following pilot test, I chose this board game as the test game.

The game elements include game rounds, game phases, distance calculations,
skill types, attack range, flips, flight points and so on.

For the types of cards, it has four different cards: identification cards, character
cards/hero cards, physical strengths cards and game cards. Table 3.1 presents the
type of Identification Cards based on the number of players.

No. of players | Monarch | Minister | Rebel | Traitor
4 1 1 1

o || O | Ot

e e B R Bl B
N NN~ RO
W = WIN WD
N RPN R ==

Table 3.1: Identification cards based on the number of players.

Below is the winning decisions for each identity:
1. Monarch: All Rebel and Turn-coat die.

2. Minister: Same as the condition of the Monarch. In the case of ensuring
that the Monarch is not dead, all Rebel and Turn-coat will die in battle.

3. Rebel: When Monarch dies, only if not in the situation that Monarch and
one of Turn-out still live.

4. Turn-coat: Monarch must die in the end after all the rest of players: Minister,
Rebel and other Turn-coat.
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The basic rules are anyone who kills Rebel can earn 3 cards. The monarch will
lose all cards immediately if he/she kills the Minister.

Aside from identification cards, there are physical strength cards which show how
many physical strength points one character has. The hero cards or character
cards mean for different characters, they have their own skills. In addition, there
are some basic game cards, such as:

1. Attack/ Electric Attack/ Fire Attack;
2. Peach: supply one blood;
3. Missed: escape one attack;

4. Wine: can be used for Peach when only one blood left.

Discover multimodal interaction of this project

In order to reach the interaction goal of this project, some multimodal interactions
have been considered during the prototype design. According to Tse et al., the
benefit of multimodal interaction is bringing more engaged game experience by
using different modalities, either visual, auditory or haptic [29]. In this digital
high-fidelity prototype, there are five interactions considered:

1. Shake: shake tag identifier to pair with phone;

2. Plug-in: plug tag identifier into gameplay station for battle;
3. Tap: tap game card library from AR interface;

4. Swipe: swipe game components from AR interface;

5. Drag: Drag battle icon into gameplay station.

Below in table 3.2 indicates the Ul components for this interactive board game
and interaction operations.

Game design: AR development

This rough AR prototype is made by Unity. I created a 3D view of this interactive
board game’s interface. In which players can rotate the game panel to see their
health data: step counts, sleeping time and connecting time. In the middle, there
is a big green cube which stands for a battle stage where players can choose other
players for battle. Besides, there is a gray button integrating with game mechanics.
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Interface Interactions Ul components

Pair hake Tag Identifier to | Notifications  for  pairing
pair with phone status: ready to pair, pairing,

success, pair fail.

Basic Info Input basic info of | Dropdown selector for identity
Player’s name, health | and physical strength; input
data, Tag Identifier, | box for health data, hero card.
Identity, Hero,

Physical strength

Main page Tap UI components to | Basic info bar(including player
check basic info; Swipe | name,  physical  strength,
to check controller | hidden identity, health data
panel etc), Controller panel for

weapon library, Game Card
and other game elements.

Battle Drag battle icon from | Battle icon, random card
controller panel into | generation, status of judgment
playstation results: win/ lose/ transfer to

next player etc.

Select game | Swipe n Tap game card | Swipe controller panel and tap

card which game card want to use,

show how many health data for
exchange, change the number
of health data

Table 3.2:

Interactions among UI components.

When you press this button, it will show the game mechanics cards for exchange
with your health data. Figure 3.5 shows how it looks like.

AR technology can provide a more immersive game experience for players, and that
is the reason why I chose to develop AR prototype into my project design. However,
some limitations of AR games made me decide to drop this idea for the next design
process, such as time-consuming development, too much reliance on mobile phones
for players. In addition, AR development should have meanings for the project,
not just for fancy looking. Considering players need to hold their mobile phones
all the time and keep moving and rotating, it results in an unpleasant experience
during board game sessions.
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Figure 3.5: AR prototype

3.2.4 UI Design

After confirming the contents, I started to work on Ul design for mobile devices.
For the final product, mobile phones were used as main devices which showcase
game interface, add digital interactions. I started with concept design, then low-
fidelity prototype and high-fidelity prototype.

The concept design for gameplay station was made considering five players
in total. For each player, there are common cards in their play station, such
as identity card, hero card, initial game card and resilient card. In addition to
gameplay cards, each player has a tag tracker which is used to track their health
data. In the middle of the play table, there is the judgement slot. Players can
choose other players for battle, or put judgement skill cards here. Figure 3.6 reveals
the look of this gameplay station.

As part of the hybrid board game, the mobile phone will be used in the game
to collect playersa daily activities and generate health data. Therefore, I made
a digital prototype for this interactive board game by Adobe XD. This interface
design shows features, health data, game mechanics in a visualized way. Figure
3.7 shows the overall low-fidelity for both vertical and horizontal mobile interface.
Refined high-fidelity interface can be seen in Appendix D.
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Figure 3.6: Concept Design of Legends of Three Kingdoms Gameplay
Station.

3.3 Explore

After finishing the design work of Ul prototype and AR prototype, the following
work was to research different physical activities and game mechanics to know
which one is better for the game experience. Firstly, I organized the relationship
between daily activities with measurable health data, as well as health data and
game mechanics. Then I conducted user interviews and surveys with a daily
activity chart to get a deeper understanding of the research questions from participants.

According to VCare [20], seven dimensions of daily activities were divided
which was shown in the Table 3.3, as well as its intention and related measurable
data.

And Table 3.4 lists the correlated relationship between game mechanics and health
data.

I decided to choose three common used and easy-to-understand game mechanics
to pair with health data. Those three game mechanics are Permanent effect,
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Figure 3.7: Low-fidelity digital prototype.

Unlockable bonuses and In-game Currency. Below I explain each type of game

mechanics in detail.

1. Permanent effect: An effect that modifies the qualities of objects, or
affects players or the rules of the game, for a fixed or indefinite period.
(“Continuous Effects.”) It has to do with skill cards, which are widely used
in board games to represent the abilities of character cards.

2. Unlockable bonuses: In virtual economies, identity is frequently portrayed
through vanity and practical products, such as items that are unlocked after
achieving a certain level or completing a specific feat. To keep things fresh,
some goods can be acquired, while others are random, meaning they only
‘drop’ a small proportion of the time when a challenging monster is killed.
Players can unlock superpower cards to get extra features.

3. In-game Currency: The term broadly refers to any game-based token or
means of exchange. You exchange real money for in-game currency, like
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Dimension Measurable data Intention

Sleep time Amount  of  sleep, | Good sleep reduces anxiety,
quality of sleep etc depression

Physical time Walking(step count), | Move  bodies, endorphin
running(distance), production, ease mind of
dancing (calories | stress
consumed)

Focus time Time spent on screen/ | Focus on specific tasks or goals
specific tasks and improve the efficiency of

work

Connecting Online/offline with | Improve mood, build self-

time friends or  family, | esteem, Reinforce a sense of
social relationship identity & decrease stress level

Play time Something silly only | Improve problem solving skill
children do

Downtime Meditation time Relax & chill

Time-in Spend time to reflect & focus

on ourselves internally

Table 3.3: Dimensions of daily activities and measurable health data.

markers at a casino. But in our project, players use their own health data
which is connecting time as real money to trade game cards and get extra

features.

3.3.1 User Interview

Compared with the initial interview conducted in preliminary user study, this
interview focused on getting opinions from interviewees about their daily activity
and attitudes towards game motivates health & wellbeing.

There are three interviewees participating in total. I asked some basic questions
of their daily activity habits and open questions about health & wellbeing. Below
is the summary of some important findings, and Appendix C records the detailed

transcripts.

Summary of interviews

1. The common health data indicators interviewees pay attention to are step
counts, heart rate, running distance, speed & time etc;

2. Overall the range of step counts per day is between 5,000 to 9,999 steps;

3. All of them prefer outdoor activities compared with indoor exercises;



CHAPTER 3. METHODS 30
Gameplay | Example Daily Health | Game
activity data mechanics
Specify the | If your step counts is | Walking Step Permanent
order of | the largest among counts | Effect
drawing all the players,
cards you can decide the
order  of  drawing
cards  from  which
orientation starting
from Monarch.
Exchange Players can purchase | Meditation, | Heart In-Game
resilience resilience point from | Swimming | rate Currency
point  or | bank and/or exchange | etc
‘Peach’ ‘Peach’ cards with
cards other players.
Choose Players can choose | Walking, Running| Unlockable
game card | game card in game | Jogging, distance | Bonuses
while you | panel by exchanging | Marathon
need from health data.
Table 3.4: Lists of examples for daily activities and game mechanics.

4. Pandemic has a negative effect on my body and mental health in some

degree;

5. Social connection is important for people’s mental health. One of the participants
told me that “Pet companions motivates me to adopt a positive lifestyle”,
and she agreed that talking with her parents and partner helped her a lot
to overcome the negative mood since the pandemic started.

6. In-game Currency is least favorite game mechanics for all interviewees;

7. Permanent Effect sounds interesting and more exciting compared with Unlockable
Bonuses which may be more time-consuming;

8. It is a good idea to use game to motivate people’s health & wellbeing
especially winter is coming;

9. It might work for a limited group of people but not for people who are
self-driven and like outdoor activities originally.

Through the interview findings, it promoted next design work in the following
aspects. Firstly, three types of physical activities and health data are confirmed
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by interviewees’ feedback, such as step counts from walking, sleeping hours from
sleeping. Meanwhile, connecting time is widely considered as a major facilitator
to adopt a healthier life. Secondly, three types of game mechanics are confirmed
as well. The negative feedback for In-game Currency helped me to rethink how
to design better and introduce this game mechanics to engage players’ game
experience. However, there are only three interviews whose sample size was quite
small to come up with conclusions in a bigger scope. Although findings may not
be generalized they were useful for the design process.

3.3.2 Survey

In order to complement the findings with interviews, I created a survey by Google
Form and sent it to a student-based group chat. There were 18 candidates who
responded, most of them are students and study the same major (HCID) as me.
There are ten closed questions of this survey which are basically similar to the
preliminary user study’s survey questions. For the specific questions and response
can be found from this following link: https://forms.gle/bPo2f1PVIWgWTXeES.

Figure 3.8 is the screenshot of part of survey results. And below is the overall
summary of survey results.

According to your game experience, please rate the following game mechanics that
interests you from top to bottom. (1 equals most like, 3 means least like)

10.0
1 .2 3
7.5

5.0

25

0.0
Permanent Effect In-game Currency Unlockable Bonuses

Figure 3.8: Part of survey results

1. 13 out of 18 people walk 5,000 to 9,999 step counts per day;
2. 12 out of 18 people spend 30 to 60 minutes on workout each time;

3. Half people feel they did less workout during pandemic;
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4. Weather & pandemic have negative impact towards peopleés health & wellbeing;

5. Considering health data, people take care their running distance, speed
time; heart rate; step counts most;

6. Top three kinds of games people play: mobile game, PC game and tabletop
game;

7. The rank of game mechanics: Permanent Effect(1st), Unlockable Bonuses(2nd)
and In-game Currency(3rd);

8. Around half people agree that it is a good idea to use games to motivate
people’s daily activities.

From the survey results, I confirm to use step counts from walking as physical
activity health data since most candidates take care of this health data and the
data value gap is quite large, ranging from less than 6,000 to over 10,000 which
is good for making rules to exchange game cards. In addition, I started to focus
on more research and design work due to the negative attitude towards In-game
Currency from candidates. This helped me iterate design for the paper prototype
before conducting a pilot test in the next stage(see section 3.4).

3.3.3 Daily Activity Chart

After conducting a user interview and filling out a survey, I asked participants to
create a daily activity chart with me together. According to research from VCare
our daily activities can be divided into seven categories: sleeping time, physical
time, focus time, connecting time, playing time, time-in and downtime. In my
research, I combine playing time and downtime as one, so there are six categories
in total. I asked participants their usual daily activities hourly and labeled them
with different colors. Figure 3.9 shows the interviewees’ daily activity chart.

Based on this colorful chart, here is the overall summary of daily activity:
1. We spend most of time in a day for sleep and work;

2. It is necessary to find an interesting way to extend peopleds physical time.

In addition, there is one more assumption generated from the daily activity chart
and interview feedback from participants, which is that “Connecting time has a
positive effect on people’s health”.

After confirming with participants, one participant agreed that pet-companion
motivates her to adopt a positive lifestyle. Another participant said he has regular
calls with his parents and friends per week, and this makes him feel less lonely
during pandemic.
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Figure 3.9: Daily activity chart of interviewees.

3.3.4 Conceptual physical activities and game mechanics

From the interview answer, I got the feedback that people take care of social
connections with others. From the survey results, it is shown that walking is a
common physical activity in people’s daily life. From participants’ daily activity
charts, it is clear to see that sleeping time takes up the most time in people’s
typical day. Therefore, I narrowed down the following three dimensions: sleeping
time, physical time and connecting time to explore more deeply in the next phases
of the design.

Table 3.5 lists the corresponding relationship between daily activity dimension,
health data and game mechanics.

Sleep Time: Sleep is an important aspect of ensuring that our bodies, both
physically and mentally, work properly. Sleep deprivation or insufficient sleep can
result in physical and mental health issues such as anxiety and sadness.

Physical Time: Physical time is when we get active and move our bodies
physically. This is an extremely vital exercise; even something as basic as going
for a quick stroll can improve endorphin production and relieve stress.

Connecting Time: This is time we allow ourselves to connect with others,
preferably in person but this can also be online. Connecting with others has
been proven to improve mood, builds self-esteem, reinforces a sense of identity
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Dimension| Daily Health data | Game Game
activity mechanics | element
Sleep Time | Sleeping Heart rate, | Unlockable | 4
sleeping Bonuses superpower
time, sleeping cards
quality
Physical Walking Step counts Permanent | Skill cards
Time Effect
Connecting | Social Time spent | In-game Regular
Time relationship with friends or | Currency stuff ~ for
family online/ purchase in
offline) marketplace

Table 3.5: Relationship between health data and game mechanics.

and decreases stress levels.

3.4 Pilot Test

Before conducting the pilot test, I finalized the conceptual game mechanics and
health & wellbeing dimensions with physical activities as below shown.

1. Sleep Time & Unlockable Bonuses E.g: There are 4 different superpower
cards waiting to be unlocked in the game based on players’ sleeping points.
The highest level of superpower card needs the longest sleeping time or the
best sleeping quality to exchange. Note: these superpower cards can only
be used once in one round game.

2. Physical Time & Permanent Effect E.g: To increase characters’ properties,

players can choose skill cards at the beginning of the game. The inherited
properties belong to the players through the whole game period. Note: the
skill cards relate to physical points, such as step counts via walking.

3. Connecting Time & In-game Currency E.g: With the health data,
players can purchase any regular things in the marketplace, such as resilience
points, weapon cards and so on. Note: this purchased stuff is one-time used.

Preparation

1. Paper prototype: some sketches for three types of game mechanics cards
and printed template. Overall paper prototype can be seen on Appendix E.
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Figure 3.10: Paper prototype for health data and game mechanics.

2. Game instruction: document game instruction for gameplay. The detailed
instruction document can be seen on Appendix F.

3. Game evaluation form is used for evaluating players’ game experience after
the pilot test. Detailed form lookalike can be seen on Appendix G.

Scope

The objective of this pilot study is to evaluate the rationality of game mechanics,
and feedback of game experience. It is a good way to gather information about
potential user’s experiences, expectations and needs towards daily activities and
health data, as well as game mechanics design. After collecting opinions from
participants through interview, observation and evaluation form, the collected data
will be analyzed for iterative design and test. Therefore key questions for the pilot
study are:

1. How does designed game mechanics impact users’ game experience?
2. What improvements should be done for daily activity dimensions?

3. What improvements can be done for game mechanics?
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Participants

In order for better game experience, this Legend of Three Kingdoms board game
needs at least 5 players. There will be five to eight players as participants, they
are all students in Aalto university, between the ages of 22 - 29. Some of them are
experts with this board game, and some players know how to play but are not good
at it. The sample included both female and male participants. The nationalities
of the study participants are Chinese due to the Chinese version of board game
cards.

Outline

Participants are presented with the objectives of the study and a short briefing
on how the process will be conducted. For the tasks the participants are asked to
follow the Thinking aloud method which is a research method in which participants
speak aloud any words in their mind as they complete a task [)]. To say whatever
they are looking at, thinking, doing, and feeling at each moment. I consider
combining in-game experience with Thinking Out Loud a good way to compensate
for limited observation due to many participants playing at the same time.

Participants played 3 rounds of the Legends of Three Kingdoms board game. The
first round is a warm up session without new game mechanics involved in. So all
players get familiar with game rules at first. Besides, it is good for comparison
experiments. For the second and third rounds, we add game mechanics into the
game. But before the second round, some questions will be asked for participants.
Such as their sleeping time and sleeping quality, todayas step counts, weekly
connecting time with family. Based on the initial game rules, players will use three
different game mechanics during the game play: In-Game Currency, Permanent
Effect and Unlockable Bonuses. They can exchange and/or trade needed cards by
their health data points.

During the game, I will observe their reactions towards different game mechanics,
such as superpower cards and skill cards. And after participants finish the game, I
will interview them shortly and ask for feedback on the overall session by evaluation
form and open discussion. Meanwhile, participants are encouraged to draw their
wanted superpower cards and skills cards. This will be seen as a co-creation session
for the pilot test.

Findings

In the real test session, we played three rounds. But the first and second rounds
were warm-up sessions without involving activity-based game mechanics. Only



CHAPTER 3. METHODS 37

the third round, I collected health data among other players, and they chose game
cards based on the criteria which health data converts to game mechanics.

After two warm-up rounds of gameplay, I collected the health data of four participants.
The health data consists of three parts, sleep time, physical time and connecting
time. As a pilot test, it was rough for data collection. For sleep time, I count
on last night’s sleep time. For physical time, it was step counts in a day in total.
For connecting time, it calculated the overall connecting time with family, which
are parents. Specifically, it means the online video and voice chat time. Table 3.6
shows the health data and demographics of each participant. Table 3.7 indicates
the players’ basic game info and chosen game mechanics.

Player Age Gender Sleeping Time Physical Time Connecting Time
(step counts)

A 24 Male 7h 10771 30 mins
B 29  Female 8 h 10605 30 mins
C 22 Male 8 h 5300 60 mins
D 24 Male 7.5 h 5000 10 mins

Table 3.6: Players’ demographics and health data.

Summary of pilot test

1. The selected board game is too complicated to play. Usually it needs players’
know-how already, and the game design is mature and perfect enough. This
indicates that another simpler and easy-to-learn board game might be more
suitable for the test purposes.

2. About health data: how to collect data? how to define the specific connecting
time and physical time? What other physical activities can be used for health
data?

3. About game mechanics: ‘superpower card is one-time use so I need to use
it in the right time’; skill cards are too strong which destroys the game
balance; players did not trade In-game Currency during gameplay via their
health data, either they donat need it or they do not fully understand the
rule.

Summary of feedback

About game experience

1. Skill cards and superpower cards were found overpowered which removes the
challenge for the player who has them.
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About game mechanics

1. Skill card: Now it looks like we own two heroes’ skills. This skill card
determines which hero card I will choose so I can make the best use of my
hero’s abilities.

2. Superpower card: This superpower card is too strong. In some way, it breaks
the initial game balance.

3. In-Game Currency:

(a) I am happy to own this Peach card due to my connecting time. (Since
he has the longest connecting time with family, he can own a In-game
Currency)

(b) T almost forgot we can trade In-game Currency during gameplay.

Summary of observation

1. People are more likely to be affected by others’ answers which makes the
health data not accurate enough. The answer is almost the same. Such as
connecting time(Assumption).

2. As some participants are experts in this board game, the designed game
mechanics cards are not be used frequently during the gameplay, especially
for In-game Currency.

Player Identity Hero Initial ~ Skill Card  Superpower In-Game

Card Card Resilience Card Currency
Point

A Minister Da 3 Equal Puppet NA
Qiao damage

B Rebel Diao 3 Double Multiple NA
Chan escape

C Monarch Zhen Ji 4 Convert Gentian Peach

damage

D Traitor Ju 3 Feedback Roar NA

Shou

Table 3.7: Players’ basic game info and chosen game mechanics.
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Figure 3.11: Game environment in pilot test.

3.5 Design

Based on the feedback received from the pilot test, I decided to choose another
short session board game as a test game since the previous board game is too
complicated for new players, and it takes time to finish one round test. In addition,
the concise game mechanics was reconceptualized, physical game cards and digital
prototype were redesigned as well.

Chosen board game: Love Letter

Reasons for choosing Love Letter as a game test are due to its easy-to-play rules
and fun game experience. For each round, it takes no more than 20 minutes to
finish the game. Besides, the rules are simple, the complexity rating is just 1.19 out
of 5 which is far lower than other board games according to the BoardGameGeek
platform.

Here is the brief introduction of this game: Love Letter is a game of risk,
deduction, and luck for 2 to 4 players. The goal for players is to get your love
letter into Princess Annette’s hands while deflecting the letters from competing
suitors. From a deck with only sixteen cards, each player starts with only one
card in hand; one card is removed from play. On a turn, you draw one card, and
play one card, trying to expose others and knock them from the game. Table 3.8
indicates different identity cards and its number of cards, level points and rules.
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Players can get more game instructions from a designed website through their
mobile phone. In section 3.6, there will be a detailed introduction about how this
website looks like and is used for.

Character | No. Card | Level | Rule

Guard 5 1 Name a non-Guard card and choose a
player. If that player has that card, he
or she is out of the round.

Priest 2 2 Look at another playeras hand but do
not speak out to other players.
Baron 2 3 You and another player secretly

compare hands. The player with the
lower value is out of the round.

Handmaid 2 4 Until your next turn, ignore all effects
from other player’s cards.

Prince 2 5 Choose any player including yourself
to discard his or her hand and draw a
new card.

King 1 6 Trade hands with another player of
your choice.

Countess 1 7 You have to discard this card if you
have the king or prince in your hand.
Princess 1 8 If you play or discard this card, you

are out of the game immediately.

Table 3.8: Character introduction and game rule for Love Letter.

Combined with health data and game elements in Love Letter, I rethought the
game mechanics and designed physical game cards. Table 3.9 and Table 3.10 show
the exact game mechanics for physical card design, it consists of the game card
name, description of its feature, exchange condition and type of game mechanics.

Physical game mechanics

The physical game cards have unified visual identity to indicate which types of
game mechanics and correlated health data. For each type of game cards, it has
two sides of design. For the front side, design elements include the name of the
game card, visual and description of features. On the back side, it involves type
of game mechanics, icon, exchange condition and rule of how to use this game
mechanic.

Figures 3.12 shows three types of game cards, and all physical design cards can
be seen in the Appendix H.
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Figure 3.12: Physical game cards design.

Digital prototype

As the project is about a hybrid board game. A digital tool is necessary for
players to interact with. Before developing the final website’s features, I began
with a high-fidelity digital prototype which indicates how the UI looks and which
functionalities are included.

1. Input health data: In this starting point page, it allows players to input
their health data of daily activity manually. To specify connecting time,
it has two dropdown boxes, connecting with family and connecting with
friends.

2. Visualize health data: After inputting health data and tapping the confirm
button, it comes into the main page which visualizes health data, step counts,
sleeping hours and connecting time.

3. Exchange game card: Based on health data, players can exchange game
cards. In this page, it lists all types of game cards, including skill cards,
superpower cards and in-game currency.

4. Add a game card: Players can add game cards by tapping the plus icon
in ‘My game cards’ section.
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5. My game cards panel: Added cards will be shown in the ‘My game cards’
section.

6. Generate report: The weekly report will show both health data and game
cards in a visualized way. So players can have a direct view of their weekly
activities and game cards performance.

9:41 il - 9:41 il - 9:41 ol T - 9:41 ol T -

Welcome user_001 Input health data Welcome user_001 Welcome user_001
My Health Data My weekly health data report My Health Data
Step Counts Physical Time Step Counts
[———— | [=——
Sleeping Hours ( J Sleeping Hours
|

Connecting Time Sleeping Time Connecting Time

| )

My game cards My game cards
Connecting Time

[ J Mon Tue Wed T Fri Sat Sun
Start to exchange | ] My weekly game cards report

Exchange game cards
Skill Cards

Superpower Cards

Figure 3.13: Digital prototype interface

3.6 Development

The development work is for the hybrid digital part which is a web-based website.
The website link is https://vt15958807.icoc.bz/ and it was developed by a self-
built web tool called Fanke. This website has three pages in total: Home, Health
data and Game cards.

In the Home page, the collapsable lists show About, Introduction and Instruction
three sections. ‘About’ describes what this website is used for, which is for the
hybrid board game test. In the introduction part, it is about the test board game
“Love Letter”, its basic introduction, game rules, video link for a quick tutorial,
list of characters and list of conceptual health data and game mechanics. Lastly,
in the instruction section, it introduces how to use this website. It consists of
two steps. Step one is to let participants manually input their health data via
clicking “Health data” from the navigation bar. Step two is to view different game
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mechanics and related game cards by clicking “Game cards” in the navigation
bar. Next to the text-based instruction, there is an example form showing fill-in
parameter formats. Figure 3.14 shows what the Home page looks like partially.

Interactive board game Healthdata  Game cards

This interactive board game website development is part of my master thesis work. The topic is “Interactive board
game by using daily activity data of users as game mechanics”.

The website is used for hybrid board game test. The test game is one easy-to-play and fun board game called "Love
Letter."

Under the introduction section, it shows detailed introduction of "Love Letter" board game. In the instruction part, it is
about health data collection. It introduces what you can do on this website and steps of how to do.

» Introduction

* Instruction

©2021 Yiping Xu copyright

Figure 3.14: Home page of game test website

In the Health data page, on the left side, there is a fill-in form. It covers basic
demographic information, such as name, gender and age, as well as picking up the
exact date for submitting. In addition, it needs participants to manually input
their three types of daily activity health data: sleeping hours for sleeping, step
counts for walking and time spent with family for connecting. On the right side,
there is a text-based definition of three types of health dimensions: sleep time,
physical time and connecting time. Figure 3.15 shows what the Health data page
looks like.

In the Game cards page, it shows the game cards visually. The game cards
belong to three different game mechanics: permanent effect, unlockable bonuses
and in-game currency. When you click the image of each game card, it shows
slideshow mode in which visitors can see this game card’s different parameters:
images for both front and back side, belonging game mechanics, health dimension,
related daily activity, feature description and exchange condition. It can be seen
what the Game cards page looks like in Figure 3.16.

3.7 Final User Test

The final test with real users was done with the Love Letter game website as digital
part and board game cards as physical part. In total, six participants joined the
test. They were divided into two groups and 3 people for each group. I did a user










































































































































