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ABSTRACT

The revolution of digital games has been advancing years by years. Digital games no longer
serve just as entertainment but can potentially be used in different areas, such as the
healthcare industry. The worldwide population of older adults is increasing, leading to an
ageing world. The advancement of digital game technology can help to facilitate this ageing
population. However, the current commercialised digital games are not designed and
developed based on older adults’ limitations. In addition, there is limited of guideline on
designing and developing games specifically for older adults that consider andragogy
principles. Therefore, this study proposes the Purpose, Design, Play and Experience
guideline as a guideline for designing and developing digital games for older adults by
reflecting the key principles of andragogy. In this study, an application named Otak Me! has
been developed based on the guideline in the proposed guideline and tested by the target
group, the older adults in Malaysia aged 55 and above. Participants’ gaming experiences and
user interface satisfaction were measured using Game Experience Questionnaire (GEQ) and
Questionnaire for User Interface Satisfaction (QUIS). Based on the finding, Otak Me!
received positive feedback where the positive items include the participants’ feeling toward
the Otak Me! application have the highest mean score compared to other items in GEQ with
a score 4.00 from the participants, which vastly helped evaluate and validate the game design
for older adults. Therefore, by playing and engaging with games in the Otak Me! application

give benefit towards the older population in term of enjoyment.

Keywords:  Andragogy, digital games, older adults, interaction, gaming



Perspektif Andragogi dalam Mereka bentuk Permainan Digital untuk Warga Emas:
Memaksimumkan Interaksi dan Pengalaman

ABSTRAK

Revolusi permainan digital telah berkembang dari tahun ke tahun. Permainan digital tidak
lagi berfungsi hanya sebagai hiburan tetapi berpotensi digunakan dalam bidang yang
berbeza, seperti industri penjagaan kesihatan. Populasi warga emas di seluruh dunia
semakin meningkat, membawa kepada dunia yang semakin tua. Kemajuan teknologi
permainan digital dapat membantu memudahkan penduduk yang semakin tua ini. Walau
bagaimanapun, permainan digital yang dikomersialkan semasa tidak direka dan
dibangunkan berdasarkan had keupayaan warga emas. Selain itu, tiada garis panduan
untuk mereka bentuk dan membangunkan permainan khusus untuk warga emas yang
mempertimbang prinsip andragogi. Oleh itu, kajian ini mencadangkan rangka kerja Tujuan
(Purpose), Reka Bentuk (Design), Bermain (Play) dan Pengalaman (Experience) sebagai
garis panduan untuk mereka bentuk dan membangunkan permainan digital untuk warga
emas dengan mencerminkan prinsip utama andragogi. Dalam kajian ini, aplikasi
dinamakan sebagai Otak Me! telah dibangunkan berdasarkan garis panduan dalam rangka
kerja yang dicadangkan dan diuji oleh kumpulan sasar iaitu warga emas di Malaysia
berumur 55 tahun ke atas. Pengalaman permainan peserta dan kepuasan antara muka
pengguna diukur menggunakan Soal Selidik Pengalaman Permainan (GEQ) dan Soal
Selidik untuk Kepuasan Antara Muka Pengguna (QUIS). Berdasarkan dapatan, Otak Me!
menerima maklum balas positif di mana item-item positif yang termasuk perasaan peserta
terhadap aplikasi Otak Me! mempunyai skor purata tertinggi berbanding item lain dalam
GEQ dengan skor 4.00 daripada peserta, yang amat membantu menilai dan mengesahkan

reka bentuk permainan untuk warga emas. Oleh itu, dengan bermain dan terlibat dengan



permainan dalam aplikasi Otak Me!, memberi manfaat kepada populasi warga emas dari

segi keseronokan.

Kata kunci:  Andragogi, permainan digital, orang dewasa lebih tua, interaksi, permainan

Vi



TABLE OF CONTENTS

Page
DECLARATION i
ACKNOWLEDGEMENT i
ABSTRACT iv
ABSTRAK v
TABLE OF CONTENTS vii
LIST OF TABLES xiii
LIST OF FIGURES XV
LIST OF ABBREVIATIONS XVii
CHAPTER 1 INTRODUCTION 1
1.1  Study Background 1
1.2 Problem Statement 4
1.3 Research Questions 5
1.4  Objectives S
1.5  Research Scope 6
1.6  Significance of the Study 7
1.7  Thesis Overview 7
1.8  Summary 8

vii



CHAPTER 2 LITERATURE REVIEW

2.1

2.2

2.2.1

2.3

2.4

2.5

2.6

2.7

2.8

2.9

29.1

2.9.2

295

2.10

2.11

2.12

Introduction

Andragogy Perspectives

Andragogy and Digital Game

Interaction and Experience

Older Adults

Older Adults versus Digital Technology

Challenges for Older Adults to Interact with Digital Game
Game Experience versus Design Considerations

Impacts and Benefits of Digital Games Towards Older Adults
Framework

EMOTION Framework

Serious Game Design Assessment (SGDA)

Design, Play and Experience (DPE) Framework
Similarities and Differences between Frameworks
Guidelines on Designing Digital Games for Older Adults

Summary

CHAPTER 3 RESEARCH METHODOLOGY

3.1

3.2

Introduction

Research Design

viii

10

12

12

14

15

18

19

22

22

24

27

29

30

33

34

34

34



3.21

3.2.2

3.2.3

3.24

3.3

3.4

3.5

351

3.5.2

3.5.3

3.6

3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

3.7

3.7.1

3.8

3.9

Stage 1: Literature Review

Stage 2: Preliminary Study

Stage 3: Further Investigation and Validation
Stage 4: Final Analysis and Discussion
Older Population in Malaysia

Research Area

Instruments

Game Experience Questionnaire (GEQ)
System Usability Scale (SUS)

Questionnaire for User Interaction Satisfaction (QUIS)
Data Collection Method

Questionnaire Administration

Demonstration

Gameplay

Observation

Informal Interview

Result Analysis

Data Analysis

Data Protection

Summary

36

39

43

46

46

46

47

47

48

49

49

49

50

51

51

51

51

52

52

52



CHAPTER 4 SYSTEM ANALYSIS AND DESIGN

4.1  Introduction

4.2  Result Analysis

4.2.1 Game Technology and Platform Used

4.2.2 Challenges Related to Older Adults

4.2.3 Benefits of Digital Games Towards Older Adults
4.2.4 Research Purpose and Methodologies

4.3  Discussion

44  Summary

CHAPTER S IMPLEMENTATION: THE DEVELOPMENT OF OTAK ME!

51 Introduction

5.2  Proposed Guidelines to Design and Develop Mobile Digital Games for Older

Adults
5.3  Purpose
5.4  Design

5.4.1 Game Mechanics

5.4.2 Aesthetics and Graphics
5.4.3 Content and Information
5.4.4 Challenges

55 Play

5.6  Experience

54

54

54

55

56

56

57

58

59

60

60

60

61

62

62

63

64

65

66

66



5.7

5.8

5.9

5.10

5.11

5.12

5.12.1

5.12.2

5123

5.12.4

5.12.5

5.12.6

5.12.7

5.13

5.17

Framing

Purpose: Demographic and Technologies Usage
Design

Play

Experience

Game Experience Questionnaire
GEQ: Positive Effect Items
GEQ: Competence

GEQ: Immersion

GEQ: Flow

GEQ: Negative

GEQ: Challenge

GEQ: Tension

System Usability Scale

Summary

CHAPTER 6 EVALUATION: FINAL STUDY

6.1

6.2

6.3

6.4

Introduction

Results

Purpose: Demographic and Technologies Usage

Design: Game Development

Xi

67

68

72

75

76

77

78

79

80

82

83

84

85

86

88

89

89

89

89

91



6.5  Design: Proposed Guideline vs Otak Me! 94
6.6  Play: Platform 95

6.7  Experience: Game Experience Questionnaire (GEQ) and Questionnaire for

User Interface Satisfaction (QUIS) 96
6.7.1 Game Experience Questionnaire 96
6.7.2 Questionnaire for User Interaction Satisfaction 101
6.8  Summary 104
CHAPTER 7 CONCLUSION 105
7.1  Introduction 105
7.2 Discussion of Results 106
7.3 Study Contributions 107
7.3.1 Process of Guideline Development 108
7.4 Study Limitations 109
7.5  Area of Future Research 111
REFERENCES 113
APPENDICES 129

Xii



Table 2.1
Table 3.1
Table 4.1
Table 4.2
Table 4.3
Table 4.4
Table 5.1
Table 5.2

Table 5.3

Table 5.4
Table 5.5
Table 5.6
Table 5.7
Table 5.8
Table 5.9
Table 5.10
Table 5.11
Table 5.12
Table 5.13
Table 5.14
Table 5.15
Table 5.16

Table 5.17

LIST OF TABLES

Comparison between EMOTION, SGDA and DPE

Methodology description

Game Technology and y and Platform

Challenges Related to Older Adults

Benefits of Digital Games

Research Method ad and Approaches Used

Demographic results for pilot study

Respondents on their willingness to try play digital game in future

Game name, type played by respondents and the number of
respondents played

Challenges faced by the respondents
Game design recommendations
Game Design Recommendation
Number of respondents played popular childhood games
Devices owned by respondents
GEQ results based on category
Positive items

Competence items

Immersion items

Flow items

Negative items

Challenge items

Tension items

SUS Items

Xiii

Page
30
35
55
56
S7
57
69
70

71
72
73
74
75
76
77
79
80
82
83
84
85
86
87



Table 6.1
Table 6.2
Table 6.3

Table 6.4

Demographic data 91

Devices owned by the participants 95
GEQ questions list 98
QUIS questions list 102

Xiv



Figure 1.1:

Figure 2.1:
Figure 2.2:
Figure 2.3:

Figure 2.4

Figure 2.5:
Figure 2.6:
Figure 2.7:
Figure 3.1:
Figure 3.2:
Figure 3.3:
Figure 3.4:
Figure 3.5:
Figure 3.6:
Figure 3.7:
Figure 4.1:
Figure 5.1:
Figure 5.2:
Figure 5.3:
Figure 5.4:
Figure 5.5:

Figure 5.6:

LIST OF FIGURES

Number of older population in Malaysia 2020 (Department of
Statistics, 2020)

Average score for Cognitive and ARCS Model (Chin et al., 2017)
Older Population in Malaysia, 1970-2040 (Hamid, 2019)
Smart Thinker Game (Chi, Agama, and Prodanoff, 2017)

Serious Game Design Assessment (SGDA) Framework (Mitgutsch &
Alvarado, 2012)

DPE Framework (Winn, 2009)

Extended DPE Framework (Winn, 2009)
Structural Game Model (Gerling et al., 2012)
Research design

PRISMA Flow Diagram

Stage 2 procedure

Stage 3 procedure

Testing procedure

Stage 4 procedure

Instrument used in Stage 2 and Stage 3
SLR Flow Diagram

Positive items

Competence items

Immersion items

Flow items

Negative items

Challenge items

XV

Page

11
13
20

25
27
28
31
36
38
40
44
44
46
47
54
78
79
81
82
84
85



Figure 5.7:
Figure 5.8:
Figure 6.1:
Figure 6.2:
Figure 6.3:
Figure 6.4:
Figure 6.5:
Figure 6.6:
Figure 6.7:
Figure 6.8:
Figure 6.9:

Figure 7.1:

Tension items

SUS results

Participants' fraction based on location

Otak Me! homepage

Trivia homepage

Puzzle homepage

Paint interface

The Purpose, Design, Play and Experience guideline
Fraction of the devices owned by participants
GEQ category

QUIS category

Summary of research design flowchart

XVi

86
87
90
92
92
93
93
94
96
100
103
108



LIST OF ABBREVIATIONS

CGS Centre for Graduate Studies

DPE Design, Play and Experience

GEQ Game Experience Questionnaire

HCI Human-Computer Interaction

iIGEQ In Game Experience Questionnaire
PDPE Propose, Design, Play and Experience
QUIS Questionnaire for User Interaction Satisfaction
SGDA Serious Game Design Assessment
SLR Systematic Literature Review

SUS System Usability Scale

UNIMAS Universiti Malaysia Sarawak

UX User Experience

Xvii



CHAPTER 1

INTRODUCTION

1.1 Study Background

The number of older populations is increasing from years to years. Tobi, Fathi, and
Amaratunga (2017) stated that the ageing population in Malaysia is hit 28.3 million in 2010
and is expected to increase to 38.6 million in the following 30 years. Malaysia is predicted
to be an ageing country by 2030 when 15% of the population is categorised as older adults
(Yunus et al., 2017) which in Current Population Estimates Malaysia 2020 reported the
number of people aged 60 years and above rose from 3.4 million in 2019 to 3.5 million and
people aged 65 years and above from 2.2 million in 2019 to 2.3 million in 2020 (Department

of Statistics, 2020).
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Figure 1.1: Number of older population in Malaysia 2020 (Department of Statistics, 2020)



According to Yunus et al. (2017), people aged 60 years old and above are categorised
as older adults in Malaysia, based on the cut-off age adopted by the United Nations (UN).
There are two main factors lead to an increasing number of ageing population in Malaysia,

which are lower birth rates and declining Total Fertility Rate (TFR) (lbrahim et al., 2017).

Older adults tend to experience negative ageing effects such as declining in cognitive
abilities and physical abilities. The advancement of technology has brought many benefits
to people including the older generation. The digital game is one of the examples of
technology that can enhance older adults’ life. Zhang and Kaufman (2016) point out that
digital games have been used as a tool for psychological, cognitive, and neuropsychological
rehabilitation for older adults since the mid-1980s. Digital games can boost older adults’
fitness through the combination of enhanced motivation, gameplay, and fun and rhythm, and

training and encourage them to improve their health (Wiemeyer & Kliem, 2012).

Although the advancement of technology is prevalent worldwide, few issues arise
between older adults and technology, especially with digital games. There are few challenges
face by older adults when dealing with digital game technology. Older adults are often unable
to accept new technology and reject this technology entirely because of the psychological
pressure caused by the fear that they cannot use it correctly (Yeh et al., 2019). Some of them
are illiterate and have basic digital literacy on how to operate digital devices in an efficient

manner (Blazi¢ & Blazic, 2019).

Andragogy is related to the adults learning process, where it can be described as the
art and science of helping adults learn (Jali & Arnab, 2017; Loeng, 2018). According to
Malliarakis, Tomos, Shabalina, and Mozelius (2018), adopting principles of andragogy in

education, especially for the educational digital games can offer substance to the learning



process through active experimentation. Six andragogical perspectives can be adopted to
design an effective guideline focussing on older adults. In Section 2.8, a detailed principal

andragogy is explained.

EMOTION framework, Serious Game Design Assessment (SGDA) framework and
Design Play and Eperience (DPE) framework are the examples of current frameworks to
design and develop digital games. However, these three frameworks do not emphasise on
the design and development digital games specifically for older adults with the consideration

of andragogy principles.

When designing digital games specifically for older adults, it is essential to consider
the impact of the game content, genres, and the benefits gained from engaging with digital
games. Based on a study by Kathrin M. Gerling, Schulte, Smeddinck, & Masuch (2012),
guidelines were developed, focusing on four domains: Players and Resources, User
Interface, Core Mechanics, and Outcome. In the Players and Resources domain, older adults
as the target group with limited gaming experience should be considered. Design aspects
such as interesting visuals and familiarity for the target group are important. The User
Interface should be adapted to cope with aging-related challenges, including device selection
and adjustable graphical elements like font size and color. Core Mechanics should feature
simple rules and objectives to facilitate learning, avoiding excessive cognitive load. Finally,
in the Outcome domain, positive results like players' enjoyment, learning, and achieving

objectives should be prioritized by considering the limitations of older players.

In this study, a guideline to design and develop mobile digital game is proposed. The
guideline is divided into four quadrants, Purpose, Design, Play and Experience (PDPE). The

differentiation between PDPE guidelines with the existing frameworks is the consideration



of andragogy principles for both phase which in design and development phase for

development digital games specifically for older adults.

1.2 Problem Statement

The advancement of digital game technology brings many benefits to many people,
including older adults. Apart from of digital games as an entertainment tool, digital games
can be used and implemented in many sectors such as in the healthcare industry, social
science study and many more. This study’s target focusses on older adults in Malaysian
society. The central problem to be researched by the proposed study is that the present game

design is not suitable for older adults.

There are two key problems are identified. Firstly, most commercialised digital
games are not designed and developed specifically for older adults where most of it
developed for the general type of games and aim for the younger user in mind. Most of the
games are rarely designed with an older adult user group in mind (Gerling et al., 2012) and
do not consider the older adults’ restrictions (Cota et al., 2015; Mohsin et al., 2022) Older
adults require different guideline to develop digital games specifically for them due to the
negative ageing impact that affected their daily life. Apart from that, games designed for

older players are not commercially available yet (Khalili-Mahani et al., 2020).

Secondly, lack of research on designing and developing digital games for older
adults. Most of the games have not fully taken the older adults’ needs and interests into the
design consideration (Wang et al., 2019). Lack of research correlating the attributes of game
technology and the consideration such as andragogical perspectives and challenges faced by
the targeted group. Based on the previous research, only a study by Jali and Arnab (2016)

correlated the andragogical perspectives into game design considerations for older adults.



However, the focus of the study is on console, and mobile platform and the target participants

are older adults in United Kingdom.

1.3 Research Questions

This study aimed to address the following research questions:

What are the challenges related to the older adults interact with mobile digital

game technology that needs to be considered?

How can their game experiences influence design considerations?

How to measure the effectiveness of the constructed guideline on the

interaction and experience of older adults with mobile digital games?

1.4 Objectives

The main aim of this thesis is to identify user interaction and experience with digital

games on mobile platforms focussing on older adults between the ages of 55 to 75. There

are three objectives of this research:

To identify the components or elements to design and develop mobile digital
games specifically for older adults based on the interaction and experience

using andragogical perspectives.

To construct a guideline to design and develop mobile digital games for older

adults.

To evaluate the effectiveness of the guideline on design and develop mobile

digital games using a prototype (digital game) on how older adults’



interactions and experiences with digital game technology influence their

perceptions of technology.

1.5  Research Scope

The main purpose of this study is to identify the experience and interaction among
older adults with mobile digital games and this stud focussed on older adults in Malaysia.
The target group is older adults who aged 55 years and above and reside in Malaysia. 55
years old is the minimum age for retirement in Malaysia as stated in the Retirement Act 1980
Clause 10. The selection of the age range is based on the retirement age in Malaysia, where

the age range is suitable to let them experience digital games in their retirement era.

In this study, there are 56 responses were recorded in google form and 4 participants
participated in the interview session for preliminary study. During the final study, there are
16 participants participated. Data collection took two years for both stage, preliminary and

final study.

In this research study, a mixed-method research design is adopted, where it consisted
of a qualitative and quantitative approaches. The rationale on the adoption of mix-method
approaches in this study is to investigate older adults’ perspectives on digital games and
utilised the information obtained to construct a guideline on how to design and develop
digital games specifically for older adults. There are four stages involved in the research
design, including intensive literature review, pilot study, further investigation and validation,
and final analysis and discussion. Different type of approaches was used in each stage,
consisting of demonstration, gameplay, observation, informal interview, and dissemination
of questionnaire. The questionnaire was distributed by using snowball and convenience

sampling techniques.



1.6  Significance of the Study

Industry Revolution 4.0 (IR4) has been expanded worldwide and there are many
evolutions in digital technology that can be seen. One of them is the advancement of virtual
technology, where the main purpose of digital games is no longer limited to enjoyment but
can be applied in the healthcare platform. Digital games offered many benefits to support
older adults to overcome the negative ageing impact. It acts as a cognitive training tool

(Mansor et al., 2019) and enhances older adults’ quality of life (Kaufman et al., 2016).

This study aims to contribute to the growth of digital games for older adults by
exploring their interaction and experiences with digital games. There are several important
areas for this study where it becomes a steppingstone to provide guidelines for designing and
developing games for older adults using andragogical perspectives to advance the
understanding of older adults' needs and preferences. The findings should make an important
contribution to the field of the gaming industry and healthcare where it has a social impact

on innovative healthcare platforms.

1.7 Thesis Overview

Chapter 1 is an overview of the whole thesis, which provides the research
background, research problems, aim and objectives, research questions, scope and
methodology used, and significance of the study. Chapter 2 reviews the definition of older
adults, general statistics of older adults in Malaysia, the interaction of older adults with
digital technology, challenges that they faced when interacting with the digital game,
benefits they gained from the digital game, and the relationship between andragogy and
digital game. In addition, in this chapter the overview of three different existing frameworks

is discussed. A detailed research design and methodology is discussed in Chapter 3. Chapter



4 is discussed on the system analysis and design, which explain the systematic literature
results obtained in Stage 1 of the research method. Chapter 5 is a implementation chapter,
which the findings from Stage 2 of the research design is discussed and a detail guideline to
design and develop digital games is proposed. In Chapter 6, the results obtained from Stage
3 of the research design is discussed. Conclusion and summary of the whole chapter of this

study was discussed in Chapter 7.

1.8 Summary

This chapter explains the brief introduction of the whole thesis. The idea of this thesis
is to discover the user interaction and experience with digital games on mobile platforms
focusing on older adults. The main problems to that lead to this topic are most of the
commercialised games available in the market is not suitable for older adults’ use and lack
number of research address the issues related to designing and developing digital games for
older adults. The research questions and the research objectives designing in order to align

with the aim of this study.



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

This study presents the result from the intensive literature review related to this
research are presented. There are seven main sections for this chapter, which will focus on
the definition of older adults, their challenges and benefits of interacting with the digital
game and andragogical perspectives. Section 2.2 discussed the andragogical perspectives
and the correlation between andragogy with the digital game. Section 2.3 discussed the
definition of interaction and experience. Section 2.4 discussed the terms and definitions of
older adults, statistics, and factors that lead to an increasing number of older adults in
Malaysia and the intended target group. Section 2.5 discussed the interaction between older
adults and digital technology. Section 2.6 is a detailed explanation of the challenges for older
adults to interact with a digital game. Meanwhile, Section 2.7 is discussed the design
consideration based on older adults” gaming experiences. Section 2.8 explained the impacts
and benefits gained by older adults using digital games. Section 2.9 discussed on the existing
frameworks and 2.10 explained the similarities and differences between the existing

frameworks.

2.2  Andragogy Perspectives

Andragogy is described as the art and science of assisting adults in their educational
pursuits (Jali & Arnab, 2017; Loeng, 2018). However, a few important elements of
andragogy must be followed to develop a successful framework designed particularly for

older people learning. The following is a list of the essential principles of andragogy:



i. Learner’s need to know.

ii.  Self-concept of the learner.

iii.  Prior experience of the learner.

iv.  Readiness to learn.

v.  Orientation of learning.

vi.  Motivation to learn.

According to Malliarakis et al. (2018), embedding andragogy into digital games
focussing on older adults can facilitate the learners throughout the learning process by active

learning.

2.2.1 Andragogy and Digital Game

Adults’ learners have different learning approach compared to children’s learners.
Andragogy approach is more suitable to be used to attract older adults compare to pedagogy
approach. Based on the key principles of andragogy, it is important for the learners to
acknowledge the importance of the digital game in their daily life and know the rationale of
playing the game in order to reduce the challenges for older adults to interact with digital

games in term of understanding.

By addressing the challenges in Section 2.5, it is important to highlight the principle
of andragogy in designing digital game focussing on older adults. The needs of embedding
andragogy perspective in digital game is to ensure the older adults can fully utilise the
function of the digital games. Jali and Arnab (2016) stated that there is absence of any game

specifically developed for older adults that correlates the attributes of the game technology

10



and consideration especially in andragogy perspectives and challenges faced by this target
groups. They investigated the correlation between older adults and digital games using
andragogical perspectives. Based on the results obtained from the pilot study with 14 older
adults in England, they found older adults will enjoy the gameplay session when they in total
control of utilising the platform. This line matched with the key principle of andragogy,

“older adults have the knowledge and own styles and methods of game-based learning”.

Chin etal. (2017) developed game for older adult’s based on user interface guideline.
They used Attention, Relevance, Confidence and Satisfaction (ARCS) survey with cognitive
model to measure effectiveness of the game towards older adults. Figure 2.1 depicts the

results obtained from study.

o 4.2
[
o 41
o
o 4
S
3.9
3.8
3.7
3.6

Cognitive Attention Relevance Confidence Satisfaction

Figure 2.1: Average score for Cognitive and ARCS Model (Chin et al., 2017)

Based on the result obtained, attention has the highest score followed by satisfaction,
confidence, cognitive and relevance. The game should be designed to attract older adults to
play it. Hence, it can trigger older adults’ curiosity and as results, they able to keep their
attention during the gameplay (Chin et al., 2017). However, based on their study, they found
Bingo game is less relevant to their daily routines as they are having difficulty to understand

the instruction in the game. In order to overcome the problem, the game should be developed

11



based on andragogy key principle “older adults need to know the rationale of playing the
digital game”, where the instructor needs to demonstrate the game and explain the function

of the button in the game to the player prior gameplay session.

2.3 Interaction and Experience

According to Nagalingam and Ibrahim (2015), user experience (UX) is a part of
Human-Computer Interaction (HCI) and focusses on the interaction between users and
products. UX is essential to evaluate the effectiveness of the UX design. In Nap et al. (2015)
study, the result from experimental evaluation found the interaction devices and player
experiences in digital games were high, which indicates the learning game has the potential

to improve older adult’s quality of life.

Wang et al. (2019) stated that interface design is the first attraction for older adults
to try experience and engaging with digital games. Therefore, to increase the engagement
and user experience between older adults and digital games, it is essential to design the
interface with the design consideration for older adults. The positive outcome or negative
outcome from engagement with digital games are dependent on the game design interface

itself.

2.4 Older Adults

There are different definitions of age for older adults, where according to Kowal
(2014), the retirement age set by the country’s government where the person reside is the
starting age for older adults which the a person become eligible for statutory and
occupational pensions has become the default definition. Meanwhile, Orimo, Ito, Suzuki,
Araki, and Hosoi (2006) stated that 65 years old and older is a chronological age for older

adults, where 65 to 74 years old is considered early older adults and 75 years and later is late
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older adults. People aged 60 years old are considered as ageing population in Malaysia

(Department of Statistics, 2020).

In every country globally, the number of elderly adults is increasing. Department of
Statistics (2020) reported the percentage of people aged 60 years and above in Malaysia is
increasing from year to year. In the 2020 report, the number of older populations has
increased from 3.4 million (2019) to 3.5 million (2020). Malaysia is expected to become an
ageing country by 2030, with 15 per cent of the population being people aged 60 years and

over (Department of Statistics, 2020).

Older Population (60+) in Malaysia, 1970 - 2040

Between 2020 and 2046, Malaysia’s 65+ population will double from 7% to 14%

1 million 2 million 3 million 4million 5 million

N

NE
t (%)

Source: Author’s Tabulation
www.data.gov.my (DOSM, 2017) & DOSM, 2016
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Figure 2.2: Older Population in Malaysia, 1970-2040 (Hamid, 2019)

Figure 2.2 shows the increasing number of older populations in Malaysia. Many
factors influence the older population in Malaysia. Ibrahim et al. (2017) listed two factors
leading to Malaysia’s ageing population. First, lower birth rates and a declining Total
Fertility Rate (TFR). Secondly, the increase in life expectancy. The first factor is lower birth
rates and declining Total Fertility Rate (TFR) due to higher education and late marriage.
According to Ibrahim et al. (2017), late marriage and higher education are, where women

who gain higher education and better employment tend to consider late marriage or become
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unmarried. The later the marriage, the higher the tendency for the couples to have fewer
children. Ibrahim et al. (2017) found that the increasing life expectancy from 61.6 in 1970

to 74.7 in 2016 is due to outstanding healthcare, diets, and high quality of life.

This research focusses on older adults aged 55 to 75 years old in Malaysia. The
intended target group is chosen to reduce the challenges for interacting with the digital game
as addressed in Section 2.5. According to Retirement Act 1980 Clause 10, the minimum
retirement age in Malaysia is 55 years to 60 years old. Therefore, it is a good opportunity to
introduce digital technology primarily digital games to them, as digital games has benefits,
especially in terms of socialisation (Santos et al., 2019). Refer to Section 2.8 for the impacts

and benefits of digital games on older adults.

2.5  Older Adults versus Digital Technology

The usage of digital game technology can help to enhance the quality of life for older
population. However, many studies highlighted the challenges faced by these population to
interact and experience with digital games. Psychological factor is one of the factors
affecting older adults to interact with digital game. A study by Yeh, Pai, and Jeng (2019)
showed older adults declined the usage of digital technology due to the psychological
pressure and incompetency to use the devices in a correct manner. Blazi¢ and Blazi¢ (2019)
stated that older adults have minimal knowledge to use devices, where they tend to use their
mobile phones limited to text and call purposes. Rapid development of digital technology
made this population lose track with the current technology trends. Besides that, they know
technology are important but it become useless to them due to lack of knowledge on how to
use and have waste time to find the information needed, where some of the acronyms and

terminology used can make them feeling frustrated (Khalili-Mahani et al., 2020).
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Any form of games played using digital devices are considered as digital games (Hall
and Marston, 2014). The commercialised digital games in the market are unable to
accommodate older adults’ needs. Some of the games requires players to perform physical
activities, where it might put older adults who experience a decline in physical abilities with

arisk of injury (Gerling et al., 2012).

2.6 Challenges for Older Adults to Interact with Digital Game

The ability of processing and generating information is one of the challenges for
older adults to interact and experience digital games. Some of them might experience
negative ageing impact, for example a decline in cognitive abilities. Most of the commercial
digital games available in the market are designed and developed for the younger users in
mind. Gerling, Schulte, Smeddinck, and Masuch (2012) stated that games are rarely
designed based on older adults' preferences and perceptions. The games’ interface becomes
one of the barriers for them to adapt and interact with the digital games itself (Blazi¢ &

Blazig, 2019).

Tran, Bremond, and Robert (2016) proposed a serious game using Kinect to assist
older adults. According to their research findings, older adults are more likely to feel
discouraged or demotivated during a gaming session when they are unable to recall the
game's rules. Some of the older adults were not interested in playing digital games and
emphasised that the player of the games should be someone who has an interest in play
games when designing a game specifically for older adults (Sayago et al., 2019). In Mohsin
et al., (2022), participants were asked on their opinion on the usage of digital game among
older population. The participants in the study point out that playing digital games does not

give benefits towards their population and wasting their time.
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One of the participants in the Mansor, Chow, and Halaki (2019) study, stated that
she does not like games even though she know that the game will give enjoyment and
beneficial for her brain function. This kind of enjoyment is related to the motivation factor,
where some of them think that playing with digital games are a waste of time. The key to
the usage of digital games application among older adults is their understanding on how the

digital games can give benefits to them.

Chin, Lim, and Lee (2017) found that older adults are only interested in digital games
that are relevant to their daily routines. Their study stated that the Bingo Game has less
relevance to older adults’ routine and some of the participants have faced difficulty

understanding the game.

Result from interview conducted by Schell, Hausknecht, and Kaufman (2015)
showed that one of the challenges affected by their participants is the sound effect produced
by the Wii Bowling that had distract them from focussing during the gameplay. Brown
(2017) focussed on identifying the aspects that influences older adults who restrained
themselves from digital game engagement. The result revealed that older adults who
participated in their study are not interested in digital games and feel the game engagement

is too challenging for them.

Spatial cognition is related with the cognitive issues. Older adults might have
affected the decline in processing new information. In Zadeh, Veloso, and Pereira (2019),
they developed and evaluated multitasking digital game with 10 participants, which consists
of older adults aged 66 to 80 years old in Portugal. Based on the result obtained from the
post-test questionnaires, only 20% of the participants have answered the question related

with the name of the game is correct. The researchers indicated that the text contained in the
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game is not noticeable by the older adults as they might have face eyesight problems. A
study by Schell et al. (2015) stated that one of the participants has impaired vision which

might have affected gameplay session.

Motti, Vigouroux, and Gorce (2015) have identified that older adults experienced
Issues with using devices embedded with touchscreen technology. In order to overcome the
problem, they evaluated the effect of the accuracy requirement specifically for older adults
aged 65 to 86 years old, the drag and drop interaction. Based on the result, the lower the
accuracy requirements embedded into a puzzle game, the lower the errors made by the older
adults. Furthermore, when compared to someone unfamiliar with touch screen technology
and has difficulty with vision correction, older adults who are familiar with touch screen

technology and adequate sight correction, will have made fewer mistakes.

Older adults refuse the usage of digital game technology as they do not have any or
limited knowledge of the platform used for the digital games (Brown, 2017; Kaufman et al.,
2016; Merilampi et al., 2017). Moreover, Jali and Arnab (2017) suggested that the
perspectives on the perceived difficulties and benefits of digital gaming are influenced by
older adults confidence barriers related to their first impression, their perception of engaging
with something new (i.e. technology), and their perspective towards the relevance of
technology. Furthermore, Merilampi et al. (2017) highlighted that touchscreen technology
is a new technology for older adults as they did not know how to use the function in the
devices. Based on their observations, the researchers discovered that some of the participants
were holding the tablet in an incorrect posture, as they were repeatedly placing their holding
thumbs on the screen while typing. Aside from that, the researchers discovered that the

participants exerted excessive effort while pressing the screen, which may cause the devices
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to malfunction. Another challenge highlighted by Toprac and Hair (2016), is that some older
adults do not prefer games as a platform for health management tools. The result from their
pre-test and post-test studies revealed that 7 out of 26 participants did not prefer games or
any digital media. One of the participants stated that he had difficulty in operating the tablet

computer’s touch screen as he experienced exacerbation of arthritis in his fingers.

Another negative aging impact that affects older adult daily activities is hearing
problems. The game developed by Zadeh et al. (2019) named as Mr Dustman has only one
specific audio setting. This might become problem for older adults who faced hearing
problems as they might not adjust the volume in the game and might affect the gameplay
session. Two of the participants in their study were having hearing problem, therefore the
unable get better understanding on the audio feedback given in the game. Older adult with a
history of surgery such as carpal tunnel surgery might have difficulty interacting with digital
that requires their body movement (Schell et al., 2015). Another factor that is concern older
adults to interact with digital game especially game that need physical interaction is body

balance and chronic injuries. Some of them might have trouble during the gameplay sessions.

2.7  Game Experience versus Design Considerations

The commercial digital games in the market are developed and designed specifically
for the younger user. On the other hand, older adults may have trouble adjusting to and
enjoying digital games as a result of the adverse effects of ageing. Therefore, when designing
and developing digital games, particularly for older individuals, a few design considerations

must be considered to alleviate the issues.

Game designer should avoid designing a game with a timer as game goal. Recent

evidence suggests that games should be designed with a slow timer to ensure the target
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audience able to cope with the game and enjoy the game throughout the gameplay (Nap et

al., 2015).

Zadeh et al. (2019) developed and evaluated the multitasking digital game for older
adults. The game is named “Mr Dustman”. Based on the results obtained from the post-test
questionnaires and discussion conducted with the participants in their study, only 20% of
participants out of 10 participants managed to answer correctly the question asking the name
of the city in the game. They indicated the text in the game is not noticeable for older adults
who experience poor eyesight or have concentrating problem. The text in the game should

be larger in size to occupy the needs of older adults who suffer visual impairment.

2.8 Impacts and Benefits of Digital Games Towards Older Adults

Most studies that used exergame were focusing on the benefits of the game towards
older adult’s physical performance. Exergame is a type of game that combining exercise
activity in a form of digital games and require physical activities perform by the player.
Physical performance is including the ability to do physical activities without or less
assistance from other people. Digital games can be used as a tool for rehabilitation purpose.
A study by Dias, Veloso, and Ribeiro (2019) evaluates the digital game developed for
rehabilitation with 4 older adults, who have history with stroke. They used leap motion game,
which captures and track hand movements of the player in their studies, called “a Priest in
the Air” to observe the performance of the participants. In different study conduct by Awad
and Craig (2017), they also stated that exergame can become a new platform for

rehabilitation and at the same time allow socialisation between the players.

Cruz, Kugel, Hewitt, and Salamat (2018) aimed to investigate the perception of older

adults toward video games by using a custom-built interactive video game (IVG). Based on
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results in their study, participants engaged with the game due to the positive impacts of the
game, where it brings excitement and enjoyment for the players. Coin Catcher game used in

the study has improved the participants’ balance and help them to think and decide quickly.

Besides that, digital game can helps and encourage older adults with physical
disabilities to perform exercises based on the suggestions by their therapist (Pyae, 2017).
This view is supported by Wiemeyer and Kliem (2012) who stated that the game can help to
improve older adult’s health by enhancing physical fitness and coordinate abilities through

combining fun and motivation experience.

As people become older, there are many negative aging impacts faced by them such
as cognitive impairment, hearing and visual impairment, and reduce in mobility (Astell et
al., 2014). Digital games have potential act as cognitive training tools to mitigate the decline
of cognitive capacities (Zhang & Kaufman, 2016; Mansor et al., 2019). Chi, Agama, and
Prodanoff (2017) developed a digital game to support the cognitive enrichment on older

adults, called “Smart Thinker” as shown in Figure 2.3.

Find me Game Rock Paper Scissors Game

Figure 2.3: Smart Thinker Game (Chi, Agama, and Prodanoff, 2017)

Based on the results they obtained from the collection of data using questionnaires

and informal meeting, they found that Smart Thinker has the potential to enhance memory
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and attention skills among the participants. 45% out the participants stated that Smart

Thinker helps for their short-term memory.

Digital games can provides the enjoyment to users (Hongmei et al., 2017;
Radhakrishnan et al., 2016; Schell & Kaufman, 2017; Zhang et al., 2017) and helps in social
interaction among the players (Awad & Craig, 2017; Kaufman & Sauve, 2019; Merilampi
etal., 2017; Zhang et al., 2017a; Zhang et al., 2017b). Digital gaming is a technology driven

to improve the enjoyment of life, whether played alone or in group (Schell et al., 2015).

Zhang, Hausknecht, et al. (2017a) investigated the effect of Wii Bowling tournament
on older adults’ perception towards digital game and the factors affecting the game
experiences among older adults. Their study consisted of 142 older adults as the participants,
aged 60 years and above. Based on the result obtained from the pre and post questionnaires,
they found that digital game provide enjoyment, social support and help in enactive

engagement.

Studies by Astell et al. (2014), Duplaa, Kaufman, Sauvé, Renaud, and Ireland (2017),
IJsselsteijn et al. (2007) and Kaufman et al. (2016) stated that the digital games enhance
seniors’ lives. In Malaysia, the most common retirement age is as early as 56 years old. Most
of the time, older adults spend their time at home alone without socialising with society due
to some constraints such as limited time to spend with their family and friends as they live
in different house. In order to overcome the problems, the digital game helps older adults to
connect with other players through online gaming and maintain their social relationships

(Yehetal., 2019).

Apart from excitement and enjoyment, the digital game also helps older adults to

gain and valued new knowledge while playing it. Nap et al. (2015) claimed that most of the
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participants in their studies learned new knowledge and stated that the game experiences is
one of the learning experiences for older adults. In Guimarées, Pereira, Oliveira, Carvalho,
and Peixoto (2018) studies, they identified exergame is an aid to help older adults to learn
the correct steps to perform the exercise. Apart from that, they can learn and engage with

new digital technology by playing game (Oppl & Stary, 2018).

Study conducted by Loos and Zonneveld (2016) with 15 older adults, aged 50 and
above showed the participants learned new knowledge while playing the game. Based on the
interview conducted among the participants, they stated they learn how to perform the
correct way to exercise while playing digital game using Microsoft Kinect Xbox. A serious
game developed by (Radhakrishnan et al., 2016) helped in improving older adults in self-
management knowledge. There are few knowledge elements learned by participants, include
heart failure (HF) self-management in domains of diet, physical activity, medication,

symptom monitoring, and crisis recognition (Radhakrishnan et al., 2016).

2.9 Framework

In this section, three types of frameworks for designing serious game will be
discussed. The first framework is EMOTION framework designed by Malliarakis et al.
(2018). The second framework is Serious Game Design Assessment (SGDA) framework
designed by Mitgutsch and Alvarado (2012). The last framework is Design, Play and

Experience (DPE) framework is created by Winn (2009).

29.1 EMOTION Framework

EMOTION is a framework designed by Malliarakis et al. (2018). It is essential to
keep instructional material connected to emotional context. According to Malliarakis et al.

(2018), emotion in games can be implemented through three aspects, include emotional
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context, emotional dialogue, and emotional interface. There are four factors to integrate
emotion into learning content, include the game purposes, the purpose, target audience and

term of use. EMOTION framework consists of seven elements, as shown below:

E- Engaging game

Engaging is the main element for EMOTION framework. Malliarakis et al. (2018)
stated, the successful serious game should engage people, motivate action, promote learning,
and solve problem. The game should have attractive and immersive scenario to engage

player during gameplay session.

M- Motivation

There are two motivational factors for every serious game, include curiosity and

challenges.

O- Opportunity of mastery

Players want to achieve goals and get better by experience meaningful growth. The
game should be design with something that simple and easy, and if there are progress by the
player, the level of difficulty of the game should be increase. Apart from that, the results
presenting feedback that direct the next level should be displayed to the player itself to keep

the players engaged during gameplay.

T- Theme and story

Apart from opportunity of mastery, the theme and story element are important to

allow players to experience the game. The game should be designed with stories and plot
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serves as a form of escapism. The important factor in this element is, there is no delay in its

responds and able to produce appropriate feedback.

I- Intriguing learning

Malliarakis et al. (2018) defined intrigue as arousing the curiosity or interest of
something. By implementing intrigue in game-based learning, it can captivate and keep

player’s interest during gameplay.

O- Objectives

According to Malliarakis et al. (2018), educational games that have been developed
with the aim of learning by gaming, and serious games that more fundamentally are based

on specified learning outcomes.

N- Natural flow between learning and fun

This element underlined the importance of the game flow, as a defining element for

the success of an educational gameplay.

2.9.2 Serious Game Design Assessment (SGDA)

Serious Game Design Assessment (SGDA) framework is designed by Mitgutsch and
Alvarado (2012). SGDA framework offers a structure to study the formal conceptual design
of serious game in relation to their direct and indirect purposes (Mitgutsch and Alvarado,
2012). It consisted of six main components of the formal conceptual structure underlying,
include purpose, content and information, game mechanics, fictional and narrative,

aesthetics and graphics, and framing. The relationship between six components are impacts
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the cohesiveness and coherence of the formal conceptual design of the holistic game system.

Figure 2.4 depicts the SGDA framework.
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Figure 2.4: Serious Game Design Assessment (SGDA) Framework (Mitgutsch &
Alvarado, 2012)

Purpose

Mitgutsch and Alvarado (2012) stated that the initial stage to design a purposeful
game is from the investigation of the purpose of the game and how it impacts the player.
Every game has it goal, and game designer should follow the explicit or implicit intention
during designing the game. A serious game that has no impact to the player has missed the

pivotal purpose (Mitgutsch & Alvarado, 2012).
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Content and Information

Every content and information in the game must be visible and player can interact
with it. According to Mitgutsch and Alvarado (2012), not all content is necessary to be

relevant to the game.

Game Mechanics

Game mechanics in SGDA framework are include the pivotal in-game goal of the
game, the operation of the reward system, the main playful obstacles and challenges, the

difficulty balancing and win condition.

Fictional and Narrative

In SGDA framework, it focusses on the created fictional space and how it relates to

the game purpose.

Aesthetics and Graphics

Aesthetics and graphics are fundamental to introduce game purpose and impact to
the player. Mitgutsch and Alvarado (2012) refer aesthetics and graphics to the audio-visual
language, conceptualised, where it was chosen by the game designer for visualisation and
display the elements in the game. It consists of information, the world and character of the

game, target group and instruction and reward.

Framing

Mitgutsch and Alvarado (2012) points out all components include purpose, content

and information, mechanics, fiction and narratives, and aesthetics and graphics should be
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frame together in term of their target groups, play literacy and the broader topic of the game.
According to Mitgutsch and Alvarado (2012), play literacy of the player can influence the

gameplay experience.
Coherence and Cohesiveness of the Game System

Every component in SGDA framework are related to each other and to the game’s
purpose. Mitgutsch and Alvarado (2012) conclude that SGDA framework is an integral

entity that encircle the design element to produce the gameplay experience among players.

2.9.5 Design, Play and Experience (DPE) Framework

Design, Play and Experience (DPE) framework is created by Winn (2009). It was
created as an expansion for MDA framework (Winn, 2009) to highlight the needs of serious
game design for learning. DPE presents the language to describe design, methodology to
analyse a design and a process to design a serious game for learning. Figure 2.5 depicts the

DPE framework.

“ ' Play [4»|Experience w

Designer
Figure 2.5: DPE Framework (Winn, 2009)

DPE visualise the relationship between designer and player. A designer is
responsible to design the game, meanwhile player is responsible to play the game. As results,
the player can experience during the gameplay. The designer has direct control over the
design. According to Winn (2009), the designer should issue game goals for resulting

experience during design of a game. Based on Figure 2.5, the arrow from experience to
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design depicts the effect of goals on the original design and the iteration process until the

game is tested against the experience goal. Figure 3.3 shows the extended DPE framework.
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Figure 2.6: Extended DPE Framework (Winn, 2009)

There are four main layers in the extended DPE framework, consisted of learning,
storytelling, gameplay, and user experience. The upper layer, learning layer is a layer for the
designer to design the content and embedded pedagogy theory. The outcome of the game
should be able to make the player learning throughout the gameplay and the learning
outcome is derived from the player’s experience. Storytelling layer is a layer for the designer
to embed the story in the game. The story embedded in the game will combine with player’s
interaction during gameplay and resulting in the experience crafts the player’s story. The
designer should choose on type of story they want to create for the player to experience and

design the setting, character design and narrative to achieve this.

Gameplay layer is a layer to describe player’s behaviours in the game. It consists of
three elements, include mechanic, dynamic and affect. Mechanic consists of the rules for the

operation in the game, the player’s activities, challenges they experience and goal. Dynamic
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is the action that occurs when the rules are embedded over time with the influence of the
player’s interaction during gameplay. Meanwhile, Affect is where the experience or emotion

is derived from the player during gameplay.

User experience layer is the deepest layer in the framework, the layer that can be seen
by the player. According to Winn (2009), everything the user sees, hears, and interact with

and how is where the interaction occurs.

2.10 Similarities and Differences between Frameworks

The similarities between EMOTION framework, SGDA framework and DPE
framework is, it is developed to design serious game. Serious game is a game designed to
serve for primary purpose apart from entertainment. To ensure the usage of digital games is

utilised by the older adults, it is important to design it with purpose apart from entertainment.

EMOTION framework designed by Malliarakis et al. (2018) is focussed on
emotional background and relate with the six key principles of andragogy. SGDA offers a
structure to study the formal conceptual design of the serious game in relation to their direct
and indirect purposes. The purpose of DPE framework designed by Winn (2009) is as a

guideline to design serious game for learning purpose.

In SGDA framework, authors define aesthetics and graphics as the audio-visual
language, conceptualised, chosen and developed by the designers for the visualisation and
the display of the elements involved in the game (Mitgutsch and Alvarado, 2012). According
to Wang et al. (2019), the design of the game interface gives impacts to older adults’ interest
to try the game. To cope with the challenges faced by the older adults, such as decline in

cognitive and physical abilities, the interface should be design simple and easy to access
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(Garciaet al., 2018; Gerling et al., 2012; Pappas et al., 2019; Wang, 2016). Apart from that,
the game should be user friendly and interactive to attract older adults’ attention (C. T. Lin
& Chuang, 2019). Wang et al. (2019) found that older adults who experienced eye and ear
impairment are interested to game that allow them to control the font, colour, and voice
setting. Table 3.1 provides a tabular comparison of the three extant frameworks which are

the EMOTION framework, the SGDA framework, and the DPE framework.

Table 2.1: Comparison between EMOTION, SGDA and DPE

I cVOTION | SGDA | DPE

Similarities | Developed to design serious game

Presents the language to
describe design,
methodology to analyse a
design and a process to
design a serious game for

Offers a structure to study
Focussed on |the formal conceptual
emotional design of serious game in
background relation to their direct and
indirect purposes

Differences learning
Relate with
andragogy Relate with pedagogy
principle

3 key elements (expansion of
MDA)

7 key elements | 8 key elements

EMOTION, SGDA and DPE were developed for serious game which does not focus
on older adults and andragogy. Although EMOTION can be seen focussing on andragogy,
it does not give the guideline on design which a crucial part for designing digital games for
older adults. Designing digital games for older adults required the combination of design
guidelines for each element in the game especially the interface, selection of suitable

platforms and andragogy to ensure the older adults utilise the usage of the digital games.

2.11 Guidelines on Designing Digital Games for Older Adults

There are many aspects need to consider when designing digital games specifically

for older adults, which includes impact of the game content, genres and benefits gained from
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engaging with digital games (Kathrin M. Gerling, Schulte, Smeddinck, & Masuch, 2012).
In a study by Gerling et al. (2012), a set of guidelines on how to design digital games for

older adults was listed based on the structural games model of games in Figure 2.7.
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Figure 2.7: Structural Game Model (Gerling et al., 2012)

The guidelines given is considering the effects of the age-related changes of the
player itself, which consisted of older adults. There are four domains emphasised in the
guidelines given, which include players and resources, user interface, core mechanics and

outcome.

Players and Resources

In this domain, player is defined as the one who will experience and engage with
digital games, which is older adults. Resources is the ability of the player itself. It is crucial
to design for a target group with limited gaming experience. There are many aspects that
need to be considered and addressed for this group, such as portray interesting visual

sceneries or designing digital games with something familiar by the target group. In term of
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resources, the in-game challenges or mechanics should not be as restrictive as digital games

which targeted for younger user or experienced player.

User Interface

User interface represents the devices used to engage and the interface offered by the
devices. The devices selection must be able to cope with the negative ageing impact. They
might have experiences with difficulty to handle game controller while pressing the button
in it when playing digital games. Apart from the device’s selection, the graphical interface
which in-game screen or interface must be able to adjust the challenges or older adults such

as the font size, audio, and colour selection.

Core Mechanics

In core mechanics, the procedure, rules, objectives and conflict, and the challenges
for player to experience in the game is included. The procedures and the rules in-game should
be design simple and easy to understand by the player to facilitate them in learning process.
The process to input quick sequential reaction and parallel input need to be avoided to ensure
there is no excessive cognitive load need to be processed by the player. The game objectives
play the important roles on the direction of the game effects; therefore, it must be clearly

defined.

Outcome

The outcome is dependent on how the digital game is designed. It is important to
consider limitation of the player to ensure the positive outcome such as players’ enjoyment,

learning process and objectives is achieved.
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2.12  Summary

This chapter covered the literature review related to topic covered in this thesis.
There are two main topics covered in this chapter, the concept of andragogy, adult learning
theory and the andragogical perspectives in digital games. The second part of this chapter
covered the existing framework to design and develop digital games. Andragogy is an art
and science to let adult learners to learn something new for them. By adopting the principles
of andragogy in the process of designing and developing digital games for older adults, there
is potential for older adults to utilise the usage of the digital games itself. There are three
existing of framework that developed for designing serious game, however it does not

compliment the andragogy and elements design specifically for older adults.
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CHAPTER 3

RESEARCH METHODOLOGY

3.1 Introduction

This chapter discusses the research methodology for this study. The research design
for this study is well explained with the selection of methods and techniques used for data
collection. Section 3.2 described the research design and techniques used for data collection
in brief. Section 3.3, Section 3.4, Section 3.5 and Section 3.6 discussed in detail the process
of each stage for research design in this study. Section 3.3 to Section 3.5 summarised the
target group, research area and the recruitment process in this study. Section 3.6 described
the instruments used to measure and validate the effectiveness of the constructed guideline.
A detailed data collection method and data analysis is described in Section 3.7 to Section

3.8. Section 3.9 describes the data protection in this study.

3.2  Research Design

This study adopted mixed-method design as research design. It consisted of four
stages and combination of qualitative and quantitative method. The purpose of mixed
method study is to investigate older adults’ views with the intent of using this information
to construct guideline for designing digital game specifically, to obtain statistical,

quantitative results from a sample.

Combining quantitative and qualitative data allow researchers to probe or explore the
results in more depth and to get better understanding on the research problem (Creswell,

2003). Apart from that, the adoption of mixed-method research design is to improve the
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effectiveness of data collection and to detail the research information gathered from the

different sides.

There are two techniques used to collect data for this research study as listed below:

I.  Qualitative: Demonstration, gameplay, observation, informal interview

ii.  Quantitative: Questionnaires

Table 3.1 described the data collection techniques used in this study. Refer Section

3.6 for further explanation process of each technique used in this study.

Table 3.1: Methodology description

Method Description

Demonstration Demonstration how the game will work and how to play and
familiarise with the application to the target group.

Gameplay Allowing the target group play with application and familiarise
it.

Observation Observe the whole process during gameplay session.

Informal Interview Conduct interview with random older adults who involved with
the study.

Questionnaires Disseminate a set of questionnaires during pilot study and further
investigation process.

There are four stages in our research design, include literature review, pilot study,
further investigation and validation, and result and validation. Figure 3.1 shows the research

design.
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STAGE 1 LITERATURE REVIEW

STAGE 2 PRELIMINARY STUDY

ONLINE SURVEY

DEMOGRAPHICS DATA
CONSTRUCT TECHNOLOGY USAGE

FRAMEWORK GAME EXPERIENCE (GEQ)
GAME USABILITY (SUS)

CHALLENGES
RECOMMENDATION

RESULT ANALYSIS

GAME DEVELOPMENT

FURTHER INVESTIGATION &
STAGE 3 VALIDATION

QUANTITATIVE QUALITATIVE
GAME EXPERIENCE
QUESTIONNAIRE (GEQ) DEMONSTRATION
GAMEPLAY
QUESTIONNAIRE FOR USER OBSERVATION
INTERFACE SATISFACTION INFORMAL INTERVIEW
(Quis)

1 -
STAGE 4 FINAL ANALYSIS & DISCUSSION

Figure 3.1: Research design

3.2.1 Stage 1: Literature Review

The first objective in this study is to identify component/element on designing and
developing digital games for older adults based on the interaction and experience using
andragogical perspective. In this stage, intensive literature reviews were conducted based on
keywords used for this study. Previous studies related with older adults, challenges face by

them when interact with digital game, benefits gained from digital games, andragogical
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perspectives, game design and attributes are discovered without limitation years of study.
The purpose of Stage 1 in this study is to investigate the gap between studies related with
older adults and digital games. This stage is important for this study to highlight the recent
issues and factor that influencing the development of digital game specifically for older
adults. In addition, Stage 1 helps researchers to identify the specific game design and
attributes for older adults. An intensive literature review is conducted based on the keywords

listed for this study.

A systematic literature review was conducted in this stage using Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) which developed by (Moher,
Liberati, Tetzlaff, & Altman, 2009). There are four stages involves in PRISMA,
identification, screening, eligibility and included. Figure 3.2 depicts the PRISMA flow

diagram used during this stage.
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Figure 3.2: PRISMA Flow Diagram

The initial paper found in the Scopus database based on the keyword search was 823
papers. In the screening process, only 78 papers are included, and 745 papers are excluded
based on the exclusion on the publication year, area of study, type of articles, and languages
used in the papers. After screening process, only 27 papers are included and analysed in the
systematic literature review paper. There are four data are analysed in this paper, game
platform and technology, challenges related to older adults, benefits of digital games towards
older adults and research purpose and methodologies used by the previous researchers on

how to conduct study with older adults. This paper title is “Older Adults and Digital Game:

38



Trends, Challenges and Benefits” and has been presented and published in in 2021 IEEE

Asia-Pacific Conference on Computer Science and Data Engineering (CSDE).

3.2.2 Stage 2: Preliminary Study

Stage 2 is where pilot study is conducted. The purpose of pilot study is to identify
the game experience and consideration within Malaysian citizen aged between 55 and 75
years old. Two approaches used to conduct pilot study in Stage 2, online survey, and informal
interview. There are two objective that needs to be achieve in this stage: to identify
component/element on how to design and develop mobile digital games specifically for older
adults based on interaction and experience using andragogical perspectives and to construct

a guideline to design and develop mobile digital games specifically for older adults.

The process of identification of the components or elements to design and develop
mobile digital games is continued from stage 1, intensive literature review. In stage 2, a
preliminary study with older adults using two different methods, consisted of online survey

and informal interview.

Figure 3.2 depicts the procedure occurred in Stage 2 in this study. The process of
data collection and construction of guideline are in parallel, where it occurred in same time.
The process of constructing guideline start from the intensive literature review in Stage 1
and online survey. There are four quadrants in the proposed guideline in this study (refer to
Chapter 5), where it formed based on the data gathered from Stage 1 till Stage 2. The second

quadrant (design) is considering the preferences of participants in this study.
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Figure 3.3: Stage 2 procedure

Respondents for the online survey were recruited using convenience and snowball
technique. Researchers recruited respondents through online platform such as Facebook,
LinkedIn and WhatsApp group. The process to recruit respondents in Stage 2 was carried
out from March 2020 to January 2021. The selection of the respondents is limited to the
requirement set by the researcher. Below is the list of the requirement listed by the

researcher:

e Malaysia citizen aged 55 years old and above.

e Have experience plays with digital games (non-experience respondents are

invited to share their thought on digital game).

There are 81 respondents were recruited during preliminary study. However, only
data from 56 respondents were eligible in this study. There are few studies with same range
number of respondents by previous researcher (Hersh & Leporini, 2019; Hongmei Chi et al.,
2017). Another round of preliminary study was conducted to recruit participants for informal
interview. The requirement for the informal interview is different from the online survey.

Participant who participated in the informal interview session must be aged above 55 years
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and have experience playing with digital games. Only 4 participants recruited for the
informal interview session and there is one past study using small number of participants to
conduct interview with older adults focused on human-computer interaction (HCI) (Zainal,

Ahmad, & Razak, 2013).

Google form is used as a tool to collect data from online survey. A set of
questionnaires with two different language (English and Malay language) was published in
the google form to be distributed to target group. The requirement to participate in the online
survey are Malaysian, reside in Malaysia and aged 55 years old and above. The survey is
distributed using Snowball sampling and Convenience sampling technique. The rationale of
choosing these two sampling technique is to gather more people to participate in our study
and the target group is easier to approach (Taherdoost & Group, 2017). There are a few
approaches used to gain respondents in pilot study, include sharing the link with friends and

families, social media, and email to target group.

The questionnaires are consisted of demographic data, technology usage, game
experience, game usability, challenges, and recommendations. The questions in the
questionnaires are adopted from Game Experience Questionnaire (GEQ) and System
Usability Scale (SUS) (Refer to Appendix D). There are few studies using (Boletsis &
McCallum, 2016; Nap et al., 2015), SUS (Guimaraes et al., 2018) and combination of GEQ
and SUS (De Oliveira Santos et al., 2019) to conduct study with older adults on their
interaction and experience with digital games. SUS questionnaire is effective and efficient
to evaluate the usability of the game (Lewis & Sauro, 2018; Nuswantari et al., 2020; Peres

etal., 2013). Data obtained from preliminary study is analysed using statistical analysis. The
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data is processed in SPSS software. A statistical result is discussed based on the finding from

the online survey.

An informal interview with older adults was conducted through phone call.
Conversation during the interview was recorded with the consent from the participant. Older
adults with experience with digital game were invited to join informal interview session. A
set of questions related to their previous gaming experience were asked during the session.

Data collected from the interview were analysed.

Results obtained during preliminary study (Stage 2) and intensive literature review
(Stage 1) are used to develop digital games specifically for target group in this study. An
application named Otak Me! was developed based on the guidelines in the constructed

guideline. Please refer to Section 6.4 for description of Otak Me! application.

Results from the analysis and literature review is used to construct a guideline for
designing and developing digital game specifically for older adults. The constructed
guideline will be used as a guideline to design and develop digital game, and the digital game

will become a tool to evaluate the effectiveness of the constructed guideline.

An application is developed in this stage, which named as Otak Me! application. The
process on the application development is by using waterfall model, where it starts from
planning to testing. In the planning phase, data gathered and listed in the guideline is used
to develop the application. The application was designed based on the guideline constructed.
Otak Me! application was developed using Unity software and run in Android mobile
application. There are three different games embedded in the application, consisted of

Trivia, Puzzle and Paint. The games serve different purpose for the player. Otak Me!
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application was tested among participants in this study, consisted of 16 older adults. The

process of testing is conducted in the Stage 3, further investigation and validation.

3.2.3 Stage 3: Further Investigation and Validation

In this stage, the process of the constructed game design and development guideline
validation is conducted by testing the Otak Me! application with recruited participants
consisted of 16 older adults. In this stage, mixed method between qualitative and quantitative
method is used. A few studies with small number of participants and combination method
has been conducted by other researchers (Chin et al., 2017; Garcia, Raffe, & Navarro, 2018b;

Jali & Arnab, 2017b).

Recruitment process in Stage 3 is by using snowball and convenience sampling.
Participants from the preliminary study in Stage 2 were invited to participate in testing phase.
Apart from that, new participants were recruited to participate in testing phase. Below is the

list of the requirement.

i.  Live in Malaysia and aged 55 years old and above.

ii.  No prior gaming experience required.

Figure 3.4 depicts the process on how the application testing procedure been
conducted. There are five procedures to conduct the testing process, consisted of

demonstration, gameplay, observation, questionnaire, and informal interview.
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Figure 3.4: Stage 3 procedure

The flow for testing as shown in Figure 3.5. Testing procedure is sliced into three
partitions: before, during and after. Prior the session, participants will be given a set of
consent form along with the questionnaire, video (demo), and a set of Android Package APK

file.

BEFORE DURING AFTER

Consent Form .
Video (Demo) Watch Video

Read Consent
[l - 3 (Demo)
APK : Form Install APK

i 3 Play Game =S Answer - Informal

Questionnaire Interview

Questionnaire

Figure 3.5: Testing procedure

Due to movement control order (MCO) in Malaysia, a face-to-face testing is not an
option due to the target group is a higher risk to get infected with the Covid19 virus.
Participants need to read and sign the digital consent form given to them before the testing

procedure.

Researcher will demonstrate the game prototype to the target group before letting
them use it during gameplay session. To make the demonstration process successful without
the present of researcher, a recorded video on how the game work was given prior the
session. The rationale of demonstration process is to ensure player understand the instruction
and function in the game prior gameplay session (Chin et al., 2017). Player’s understanding

of the game instruction and function influences the game experience. The video includes
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how the application work and which button they need to press during gameplay session.
Player able to start learn game mechanisms by view and refer the video demonstration

(Zhang et al., 2017D).

Every older adult who participated in the testing phase will experience using the
Otak Me! application. Gameplay session was recorded to observe how older adults react
using the game prototype. The purpose of observation is to understand player’s UX during
gameplay session by observing player’s verbal and non-verbal behaviours (Law & Sun,

2012).

A set of questionnaires consisted of demographic questions, Game Experience
Questionnaire (GEQ), Questionnaire for User Interface Satisfaction (QUIS) and open-ended
questions (i.e., recommendation) will be distributed to the target group at the end of
gameplay session. There are few studies used GEQ (De Oliveira Santos et al., 2019; Santos
et al., 2019) and QUIS (Jali & Arnab, 2016, 2017b) to measure gaming experience and

usability of digital games with older adults.

In the end of testing session, an informal interview was conducted to gather
participants’ opinions about the game prototype, their challenges while using the game
prototype and recommendations on how to improve the design especially for their target
group. The advantages of interview session is, it helps researchers to understand players
perceived the learning value of the game and player’s opinion whether it suitable to use for
learning process based on the game design (Law & Sun, 2012). In addition, researchers can
discover and acknowledge player’s first hand experienced expressed by them (Astell et al.,
2014; Poels et al., 2007). In Zainal, Ahmad, and Razak (2013) study, interviewing technique

can help researchers to understand the confusion experiences among older adults during
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gameplay session. They also suggested the interview session duration between 30 minutes

and less than one hour to avoid ineffective session with older adults.

3.2.4 Stage 4: Final Analysis and Discussion

TESTING mm) | RESULTANALYSIS | e FINAL RESULT

Figure 3.6: Stage 4 procedure

Data collected from Stage 3 were analysed. The results are compared, and results
validate the effectiveness of the constructed guideline. Details result analysis is discussed in
this Stage 4. The test to determine the validity and consistency of similar items on GEQ and

QUIS used in Stage 3 is using Cronbach’s Alpha.

3.3 Older Population in Malaysia

The main target group in this study is older adults aged between 55 years and above.
The population of older adults aged 55 years old and above in Malaysia is increased from
years to years and estimated by 2030, 15% of the population in Malaysia is older population.
There is potential of digital game in healthcare platform that can bring beneficial towards

older population.

34 Research Area

Malaysia population is the general population selected for this study. The selection
of research area was influenced by the locality of the researcher and this study is focussed
on the interaction and experience of older adults in Malaysia with digital games. In Stage 2
of this study, respondents were dominants from Sabah and Sarawak. Sabah and Sarawak are

in East Malaysia.
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3.5 Instruments

As mentioned in Section 3.2, this research adopted mixed-method design. There are
three different instruments used to collect data for quantitative. In this study, we used three
established questionnaires, Game Experience Questionnaires (GEQ), System Usability Scale
(SUS) and Questionnaire for User Interaction Satisfaction (QUIS) to evaluate the

effectiveness of the constructed guideline via the development of prototype (digital game).

STAGE 2 STAGE 3

Figure 3.7: Instrument used in Stage 2 and Stage 3

3.5.1 Game Experience Questionnaire (GEQ)

To assess the player’s experience during gameplay session, Game Experience
Questionnaire (GEQ) is used. This questionnaire is adapted from the previous study, and
developed by ljsselsteijn et al. (2008). It has three modular structure and consists of core
questionnaire, social presence module and post-game module (W. A. 1Jsselsteijn, de Kort,

and Poels, 2013).

Core questionnaire is consisted of 33 items, and it used to measure player’s
experience include immersion, flow, competence, tension, challenge, positive affect, and

negative affect during gameplay session.
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The second module which is social presence used to investigate psychological and
behavioural involvement of the player with other entities such as virtual, mediated, and co-
located. There are three elements measured in this module, include empathy and negative
psychological involvement, and behavioural elements. This module is administered when

there is presence at least one of the entities involved in the game.

Post-game module used to assess how player delt after they had stopped playing the
game. This module is relevant to measure the naturalistic gaming. There are four elements
are measured in this module, positive and negative experience, tiredness and returning to

reality.

In the second stage of this study, Pilot Study, we used core module to assess the
player’s experience during gameplay session. In this study we used interval scale (strongly
disagree, disagree, neutral, agree and strongly agree) to measure the player’s experience
during gameplay session (Refer Appendix D). GEQ is valid and reliable to measure user’s
experience and only focussing on the experience not on any aspects in the game (Barbara,

2014).

In regards of measuring older adults’ gaming experience, Boletsis and McCallum
(2016) used In-Game Experience Questionnaire (iGEQ) to measure the player’s game
experience in their study. iIGEQ is consisted of 14 items and it was chosen due to the shorter

number of question and reliable, so the participants not tire the participants.

3.5.2 System Usability Scale (SUS)

System Usability Scale (SUS) was developed by Digital Equipment Co Ltd, with a

total of 10 items and it was created to have quick and reliable way to measure the usability
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of a system or product (Peres et al., 2013). In this study we used ordinal scale (strongly
disagree, disagree, neutral, agree and strongly agree) to measure the usability of the game.
Thera are 10 questions in the System Usability Scale (SUS) used to assess the usability of

the digital games played by the participants during pilot study (Refer Appendix D).

3.5.3 Questionnaire for User Interaction Satisfaction (QUIS)

Questionnaire for User Interaction Satisfaction (QUIS) was developed by America’s
Maryland University Human Computer Interaction Lab (HCIL) and it used to assess the
user’s subjective rating of the human-computer interface (J. P. Chin, Diehl, & Norman,
1988). There are five categories are measured using QUIS, overall reaction to software,
screen, terminology, and information systems, learning and system capabilities. In this study,
we used QUIS in Stage 3 research design, where we used to evaluate users’ satisfaction and
human computer user interface towards the developed prototype. Refer on Appendix F for
the questions list. The rationale of adopting QUIS into this study is to identify the

effectiveness of the constructed guideline through the developed prototype.

3.6 Data Collection Method

Two types of data collection method are adopted into this study, qualitative and
quantitative method. As mentioned in Section 3.2a, the techniques used are questionnaire

administration, demonstration, gameplay, observation, and informal interview.

3.6.1 Questionnaire Administration

Questionnaire administration method is a quantitative method used in this study. A
set of questionnaires administrated to the target groups in Stage 2 and 3 in this study. The
questionnaire was given along with the consent statement prior the gameplay session. The

questionnaire needs to be filled by the respondents after the gameplay session. There are few
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advantages using this method. Below is the list of the advantages using questionnaire in this

study:

i.  Data are easy to analyse.

ii. Time and cost effective.

iii.  Number of bias data can be reduced.

In Stage 2, the combination of GEQ and SUS instruments were used to assess the
respondents gaming experience and the design consideration for digital game. There are six
(6) sections in the questionnaire used in Stage 2. It includes personal information,
technologies usage, game experience, game usability, challenges and game
recommendation, and recommendation. The questionnaire was administrated using online

platform due to Movement Control Order (MCO) imposed in Malaysia.

Game Experience Questionnaire (GEQ) and Questionnaire for User Interface
Satisfaction (QUIS) were used in Stage 3. There are six (6) sections consisted of
demographic data, technologies usage, game experience, game interface satisfaction,

challenges and game recommendation, and respondents’ feedback.

3.6.2 Demonstration

In Stage 3, demonstration method was adopted. A recorded video was given prior the
session. The video will replace the present of researcher during the session. Participants can
watch the video prior gameplay session to get better understanding how the games in the

mobile application work.
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3.6.3 Gameplay

APK file for the game prototype is given to the participants along with demo video
prior the session. Participants must install the game in their android mobile devices before

starting the session. Gameplay session was recorded for the purpose of observation.

3.6.4 Observation

Observation is one of method to collect primary data in this study. Gameplay session
is recorded using video recording. The purpose of video recording is to observe participants’
reaction during gameplay session. This method can help researcher to get better

understanding on how participants react with digital game during gameplay session.

3.6.5 Informal Interview

An informal interview session is conducted after the gameplay session. Due to the
movement control order (MCO), participants will be interview through phone call by the
researcher. The session was recorded using audio recorder. Participants able to voice their
opinion regarding the experience playing digital game and recommendation on how to

improve the game design to satisfy their needs.

3.7  Result Analysis

To answer research questions in this study, all data collected during Stage 2 and Stage
3 were analysed. The process of data analysis was initiated after intended data have been
collected. The results obtained will be reported and discussed in Stage 4. Quantitative data
were derived from the questionnaire administered during pilot and final study. Qualitative

data were obtained from the observation and informal interview conducted in this study.
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3.7.1 Data Analysis

Data obtained from the questionnaire were stored in Microsoft Excel and analysed
in IBM SPSS Statistics. Demographic and technologies usage data were examined using
descriptive statistics (frequencies and percentage). Reliability of GEQ and SUS data in Stage
2 were test using reliability test (Cronbach Alpha). All the video and audio recording

obtained from the observation and interview session were analysed.

3.8 Data Protection

Participants were given participant information sheet and consent statement form
prior session. They must fill and sign the consent form before starting the session. Only
researchers can have access to the raw data obtained throughout the study. Data obtained

will be used only for academic purpose (thesis, journal publication and conference).

3.9  Summary

This chapter covers the method used for this study. A research design is introduced,
a combination of mixed method (quantitative and qualitative study). The approaches used
for data collection, gameplay, observation, informal interview, and questionnaires. The
techniques used for dissemination of questionnaires are snowball sampling and convenience
sampling. The outcome of this study is based on the result obtained in the research design.
The process of constructing guideline is starting by defining the purpose of the study, where
in the Stage 1 of the research design, an intensive literature review was conducted to
acknowledge the gap between this study. The target group of this study is older adults;
therefore, the goals and the game type are defined based on the results obtained during pilot
study in Stage 2. The second quadrant of the constructed guideline is design. The challenges

and the design consideration obtained from the intensive literature review and pilot study are
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adopted in the guideline to ensure the digital games are design successfully by considering
the limitation of older adults. Play quadrant is dependent on the most used devices by the
older adults, where in this study, smartphone is the most used devices used by the
participants. To ensure the successful of the constructed guideline, a set of questionnaires is

being distributed in the Stage 3 of this study.
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CHAPTER 4

SYSTEM ANALYSIS AND DESIGN

4.1 Introduction

Chapter 4 explains the results obtained in Stage 1 in the research design. A

Systematic Literature Review (SLR) was conducted based on keyword search.

4.2  Result Analysis

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
method was used to conduct SLR in this study. Figure 4.1 depicts the process to conduct

SLR.

)

Records identified through database Additional records identified through
searching other sources
(n=823) (n=0)

| |

‘ Records after duplicates removed ‘

Identification

l

)

(n=823)
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Full-text articles assessed for Full-text articles excluded,
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Studies included in qualitative
synthesis
— (n=27)
; l
3
T:: Studies included in
& quantitative synthesis (meta-
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Figure 4.1: SLR Flow Diagram

There are four phases in the PRISMA flow diagram, identification, screening,

eligibility and included. The first phase is identification, where based on the keywords search
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used in this study, only 823 papers were found in the Scopus database. Screening phase and
eligibility phase is a process to exclude papers based on the years of publication, area of
studies, articles type and language used. The selected paper included in the review is limited
to paper published between 2015-2020, computer science area of studies, conferences, and
articles papers and only paper written in English language. There are 27 papers were review
in the SLR paper, and it was published in IEEE Asia-Pacific Conference on Computer

Science and Data Engineering (CSDE) 2021.

There are four main data were analysed in the paper, game platform and technology,
challenges related to older adults, benefits of digital games towards older adults, and research

purpose and methodologies.

4.2.1 Game Technology and Platform Used

There are many types of game technology and platform used in previous studies.
Based on the result obtained in the SLR, there are three game technology, mobile, console
and web-based technology. As for game platform, each game technology has different

platform. Table 4.1 described the platform and used in the game technology.

Table 4.1: Game Technology and Platform

Game Game
Technology Platfrom
Smartphone (Neto, Cerejeira, & Roque, 2017; Radhakrishnan et al.,
2016)

Mobile Tablet (Boletsis and McCallum, 2016; Mihajlov, Law, and
Springett, 2016; Neto, Cerejeira, Leite, Roque, and
Neto, 2016; Neto et al., 2017)

Microsoft (Awad and Craig, 2017; Codreanu and Florea, 2016;
Kinect Xbox Garcia, 2018; Loos and Zonneveld, 2016; Tran et al.,
2016; Zadeh, Veloso, and Pereira, 2019)

Wii (Hausknecht et al., 2015; Schell et al., 2015; Schell and
Kaufman, 2017; Zhang, Hausknecht, et al., 2017;
Zhang, Kaufman, et al., 2017)

Previous Studies

Console
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Table 4.2: continued

Personal (Chi et al., 2017; Dias et al., 2019; Ku, Huang, & Li, 2016;
Computer (PC) | H. Lin, Hou, Yu, Shen, & Miao, 2016; Y.-H. Lin, Mao, Tsal,
& Chou, 2018)

Web-
Based

4.2.2 Challenges Related to Older Adults

There are many challenges for older adults to interact and experience with digital
games. In the reviews, there are four categories of challenges were found related to older
adults, such as memory and attention, spatial cognition, understanding and physical. Table

4.2 shows the studies that emphasise on the challenges based on the categories given.

Table 4.3: Challenges Related to Older Adults

Category Previous studies
Memory and | (Brown, 2017; Jali and Arnab, 2016; Loos and Zonneveld, 2016;
Attention Neto et al., 2017; Schell et al., 2015; Tran et al., 2016)

Spatial Cognition | (Schell et al., 2015; Zadeh et al., 2019)

Understanding (Brown, 2017; Kaufman et al., 2016; Merilampi et al., 2017;
Radhakrishnan et al., 2016)

Physical (Schell et al., 2015; Zadeh et al., 2019)

4.2.3 Benefits of Digital Games Towards Older Adults

Apart from known as an entertainment tool, digital games can be use as tool to
improve the quality of life for older adults. There are many benefits older adults can gain
while engaging with digital games. In the SLR, there are four categories of benefits were
found, physical, cognitive, social, and emotional, and education and learning. Table 4.3
summarised the benefits gained based on the categories and list of the related previous

studies that emphasise on the benefits.
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Table 4.4: Benefits of Digital Games

Category | Benefits Previous Studies
Physical Can be wuse as |(Awad and Craig, 2017; Codreanu and Florea, 2016;
rehabilitation tools | Dias et al., 2019; Garcia, 2018; Kaufman et al., 2016;
Y. H. Lin et al., 2018; Zadeh et al., 2019), (Jali and
Arnab, 2016)
Cognitive Helps to enhance | (Chietal., 2017; Garcia, 2018; Kaufman et al., 2016;
cognitive skills Ku et al., 2016; H. Lin et al., 2016; Y.-H. Lin et al.,
2018; Mihajlov et al., 2016)
Social and | Give  enjoyment | (Awad and Craig, 2017; Boletsis and McCallum,
Emotional | during gameplay | 2016; Chi et al., 2017; Garcia, 2018; Hausknecht et
session al., 2015; Kaufman and Sauve, 2019; Kaufman et al.,
2016; Kaufman and Zhang, 2015; Loos and
Zonneveld, 2016; Merilampi et al., 2017; Mihajlov et
al., 2016; Radhakrishnan et al., 2016; Schell et al.,
2015; Schell and Kaufman, 2017; Zadeh et al., 2019;
Zhang, Hausknecht, et al., 2017; Zhang, Kaufman, et
al., 2017)
Education | Learning new skill | (Loos and Zonneveld, 2016; Mihajlov et al., 2016;
and while using digital | Neto et al., 2017; Radhakrishnan et al., 2016; Zhang,
Learning games in digital | Kaufman, et al., 2017)
devices.

4.2.4 Research Purpose and Methodologies

The purpose to review on the research purpose and methodologies used in previous
studies is to learn the gap knowledge in the topic of this research study. Different studies
used different type of approach to conduct study with older adults. Table 4.4 summarised

the research method and approaches used in the previous study.

Table 4.5: Research Method ad and Approaches Used

Research Approach Previous Study
Method
Quantitative | Survey (Kaufman et al., 2016; Kaufman and Zhang, 2015)

Questionnaire | (Boletsis and McCallum, 2016; Chi et al., 2017,
Hausknecht et al., 2015; Ku et al., 2016; Y. H. Lin et al.,
2018; Mihajlov et al., 2016; Neto et al., 2016, 2017;
Radhakrishnan et al., 2016; Zadeh et al., 2019; Zhang,
Hausknecht, et al., 2017)

(Dias et al., 2019; Garcia, 2018; Zadeh et al., 2019;

Zhang, Kaufman, et al., 2017)

Quialitative Observation
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Table 4.6: continued

Quialitative | Interview (Brown, 2017; Hausknecht et al., 2015; Loos and Zonneveld,
2016; Merilampi et al., 2017; Schell et al., 2015; Schell and
Kaufman, 2017)

Meeting (Chietal., 2017)

RCT (Awad and Craig, 2017; Ku et al., 2016; Y. H. Lin et al.,
2018; Neto et al., 2016, 2017; Tran et al., 2016; Zhang,
Hausknecht, et al., 2017)

Video (Mihajlov et al., 2016)

Recording

4.3 Discussion

There are 27 papers were reviewed in the SLR paper. Four main topics were covered,
game platform and technology, challenges for older adults to interact with digital games,
benefits they gained while playing and research method and approaches used in the previous

studies.

The main purpose of SLR is to identify the gap knowledge within the selected topic
in this thesis, which is older adults and digital games. The importance to investigate the game
technology and platform used in previous research is to identify the suitable platform used
to introduce digital games towards older adults which can reduce the challenges for them to
interact with it. Based on the results obtained, most of previous studies used console
technology, which include Wii and Microsoft Kinect Xbox. However, based on the results
obtained for challenges, one of the challenges for older adults to interact with digital games
is physical disabilities, where some of them experience with decline in physical abilities,
which include unable to perform excessive physical activities. Most of game played in the
console platform required physical activities for the player. Therefore, for older adults with
limitation, their might not able to experience digital game. To reduce the challenges, it is
important to choose the right platform to let older adults interact and experience with digital

games. Mobile platform such as smartphone and tablet are suitable for these populations as
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it has simpler interface and easy to navigate. Apart from that, it does not require excessive

physical activities to handle the devices.

Research purpose and approaches from the previous research is reviewed to identify
which methodologies and approaches are suitable to conduct study with older population.
Based on the result obtained, mixed method with combination of qualitative and quantitative

method is suitable for this study.

44  Summary

This chapter covered the results obtained in the SLR paper. The method used to
conduct SLR is by using PRISMA flow diagram, where there are four phases in it,
identification, screening, eligibility and included. There are 27 papers were included in the

review and the are four topics covered in the review.
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CHAPTER 5

IMPLEMENTATION: THE DEVELOPMENT OF OTAK ME!

51 Introduction

This chapter discussed the proposed guidelines to design and develop digital games,

and results obtained in Stage 2 of the research design.

5.2  Proposed Guidelines to Design and Develop Mobile Digital Games for Older
Adults

Figure 5.1 depicts the proposed guideline to design digital game for older adults
using andragogy perspectives. There are four quadrants in this proposed guideline, consisted
of purpose, design, play, and experience. The designer is responsible to design the digital

game to ensure it can captivate older adult’s interest to play the game.
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PURPOSE DESIGN
Objective Game Mechanics
Game Type Aesthetics & Graphics
Target Group Content & Information
Goals Challenges
EXPERIENCE PLAY

Motivation —

Challenging Platform
Engaging

Figure 5.1: The Purpose, Design, Play and Experience guideline

5.3 Purpose

The first quadrant in this guideline is purpose. Designing a purposeful game starts
with investigating the purpose of the game and how it can impact the player (Mitgutsch and
Alvarado, 2012). There are four elements that the game designer should define before
starting to design a game. These elements are the objectives, type of game, target groups and

game goals.

Game designers need to define their objective before designing a game for their target
group. The objectives should relate to the learning outcome that they want the player to
experience during the gameplay session. This line is related to the key principle of andragogy
where the need to acknowledge the importance of games design for their challenges.
Concerning games targeted at older adults, game designers should design games capable of

dealing with the negative effects of ageing (i.e.: the decline in cognitive or physical ability).
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Therefore, developers need to address the need of their target group (Gerling et al., 2012).
Knowing the target group before designing a game help ensure the players haves a good
gaming experience without being distracted from the challenges during the gameplay

session.

The enjoyment factor is one of the crucial factors that need to be considered while
designing and developing games for older adults. One of the motivations for older adults to
play digital games is to relieve stress (Razak et al., 2017). Therefore, one of the goals to

design games is to develop a game with emotional benefits.

5.4  Design

The design quadrant is the crucial element in this guideline. Many games designs
and attributes need to be considered in designing games for older adults to ensure the players
have a positive gaming experience. Four game designs and attributes are highlighted in this
guideline: game mechanics, aesthetic and graphics, content and information, and challenges.

Each aspect is discussed as follow:

5.4.1 Game Mechanics

Game mechanics or game value is essential in ensuring the game’s success.
Therefore, it needs to be designed with crucial consideration as it affects game balance (Shi
& Shih, 2015). Thus, game designers must be carefully considered three aspects of game
mechanics, including the game goals, the procedure, and the rules. The games must be design
with specific guideline to ensure the utilisation of it among older adults as it aligns with the

key principle of andragogy, where they need to know the rationale of playing.
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Game goals are referred to the meaningful experience for players to experience
throughout the gameplay session. Game designers need to define their purpose in the first
element of this guideline. The experience varies according to the type of games played by
the players. Regarding games for older adults, they are more familiar with puzzle games as
they could correspond to their offline activity (Wang et al., 2019). A puzzle game’s
procedure and rules are easy to grasp, and it requires less effort for older adults to understand
and learn the game mechanics. According to Wang et al. (2019), manageable goals and
operations with simple instruction can entice older adults to play the game. Apart from that,

game instructions and technical jargon should be clarified (Khalili-Mahani et al., 2020).

Game rules and procedures depend on the type of game selected by the game
designers. Game designers should avoid designing excessive game procedures that require
physical activity from the players. Complex game rules or procedure might discourage older

adults from interact with digital games.

5.4.2 Aesthetics and Graphics

Aesthetics and graphics refer to sensation, which the user experience depends on
when playing games. The central problem of this research is that some commercialised
games are not designed specifically for older adults. In addition, some older adults lack
computer literacy and may experience a cognitive and physical decline. Therefore, to reduce
the challenges and enable older adults to interact with and experience digital games, it is

essential for game designer to consider the challenges.

The game interface is the first thing the player sees. Therefore, the interface of a

game designed for older adults must be simple and easy to understand. In addition, to entice
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older adults with hearing or vision impairments to play the game, the games should allow

the players to control the colour, font, and audio-visual elements.

The sound and music selection in game are important factor in game design. The
excessive sound effect can distract older adults during gameplay session (Schell et al., 2015).
Razak et al. (2017) discovered that older adults preferred to play games in silence and with

the game sound muted.

Apart from that, game designers should also avoid using small fonts in the games.
The implication of utilising small fonts in games will make players unable to view the
game’s contents and information. Additionally, game designers should reduce the number
of graphics elements to avoid distracting older adults during gameplay sessions (Barenbrock
et al., 2015). Finally, game designers should avoid putting too many superfluous graphics

onto a single interface.

5.4.3 Content and Information

Game designers have wanted players to learn and experience the narrative, that it,
the content, and information, throughout their gameplay. Therefore, the game’s content is
crucial in attracting older adults to play games. According to andragogical perspectives,
older adults will only use and learn something new if it provides them with the benefits and

relevance to their daily lives (Jali & Arnab, 2017).

The game content should be straightforward not too complex for older adults to let
players feel the game experience and be satisfied. According to Wang et al. (2019), a game

with relevant themes can attract older adults to play it. Moreover, Santos et al. (2019) stated
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that choosing the game’s theme and visual style is important to ensure that older adults

understand the rules and goals during gameplay session.

Apart from that, the content and information in the game should contain less text
(Pappas et al., 2019). Additionally, it is vital to embed fantasy and curiosity elements where
it can be one learning element in the game (van der Spek et al., 2014). Finally, game
designers must avoid including advertisements so that older adults are not irritated during

game play sessions due to an accidental click.

5.4.4 Challenges

The importance of challenges in encouraging players to play the game regularly
cannot be overstated. Neto et al. (2017) revealed that healthy older adults would become
demotivated during gameplay if the game was not challenging. Therefore, game designers
should design games with different challenges. Merilampi et al. (2018) asserted that the
game must be a simple design to ensure it suitable for different players (i.e., age, cognitive
ability, physical ability). They advised that the game’s first level, Level 1, should be easy
enough for players with cognitive disabilities to participate. The rationale of providing game
challenges encourages older adults to play again (Barenbrock et al., 2015). Aside from that,
the game’s increasing difficulty might help keep players’ attention throughout the gameplay
session and reduce boredom (Leporini & Hersh, 2016). A player immersed during a
gameplay session is more focussed on solving the problems and achieving the game’s goal.
The game designer needs to avoid designing a game with too fast pace and timer in terms of
game pace. The rationale for avoiding these two elements is to prevent older adults from
feeling pressure during gameplay sessions and resulting in a loss of enjoying the gaming

experiences (Mohsin et al., 2022).
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55 Play

The third quadrant in the guideline is play, which refers to the platform used to allow
older adults to interact and experience digital games. The motor decline is one of the negative
ageing impacts. Older adults who are affected by it may have difficulties using a mouse and
keyboard (Razak et al., 2013). Therefore, it is essential to choose the right platform to ensure
older adults are comfortable and enjoy the gaming experience. Jali and Arnab (2017) stated
that consoles and tablets have advantages and disadvantages as game platforms. However,
according to Duplaa et al. (2017), tablets are better suited for older adults due to their simpler
interface. Oppl and Stary (2018) supported Duplaa et al. (2017) claim, stating that older
adults had a positive experience playing digital games on a tablet platform when tablet
devices are more convenient and less expensive than console platforms. Older adults with
physical disabilities such as poor body balance should play digital games on console

platforms, particularly those that use Kinect technology, as it requires physical activity.

56  Experience

The last quadrant in the proposed guideline is players’ experience. To ensure the
success of digital games, players must feel motivated, challenged, and engaged during
gameplay sessions. Therefore, in this guideline, we proposed demonstrating the digital game
to the target group, allowing them to play and experience the games during gameplay, and

evaluating the digital game to determine the level of experience during gameplay session.

The gameplay session is to expose older adults to digital games designed for their
demographic. According to the andragogy principles, older adults must experience digital

games to learn about digital technology especially digital games. Furthermore, gameplay
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sessions can assist in recognising players’ satisfaction towards the game based on their

playing experience (Razak et al., 2017).

This element has three sub-elements including motivation, challenging, and
engaging. One of the goals to design games for older adults is to relieve their stress.
Therefore, game designers need to address players’ gaming experience and the challenges

they experience during gameplay session.

In this guideline, we suggested using Game Experience Questionnaire (GEQ) and
Questionnaire for User Interaction Satisfaction (QUIS) to measure player experience and
game usability among older adults. The evaluation element in this guideline’s purpose is to
ensure the developed game meets the game goal. As a result, we have demonstrated and
proven the effectiveness of the constructed guideline. In our study findings, a reliability test
was conducted to test the internal consistency of GEQ and QUIS, where both values are

accepted with Cronbach’s alpha value 0.878 for GEQ and 0.962 for QUIS.

57  Framing

Co-design allows game designers to actively engage older adults as users during the
design process (Muhamad et al., 2018). During the co-design process, game designers
showed the ability to comprehend and address the needs of older adults during gameplay
experience. The design process must be iterative and constant to ensure that the game is well

suited for older adults.

All elements in the proposed guideline are framed by one another. The rationale for

framing all elements in the proposed guideline is to assure the guideline’s success and
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effectiveness. According to Mitgutsch and Alvarado (2012), players’ literacy can influence

their gaming experience.

5.8  Purpose: Demographic and Technologies Usage

There are 81 responses were recorded but only 56 responses are taken into this study.
25 responses were rejected due to the data are not match with the requirements stated in this
study. Participants recruited in the preliminary study using snowball and convenience
sampling technique, where random people who matched with the requirement stated in the
recruitment form are eligible to participate to contribute to this study. Study by Chi et al.
(2017) managed to recruited 54 older adults but only approved 42 responses after denied to
be counted in their study. Therefore, the number of responses in this study is acceptable as

there is previous study conducted with the same range number of responses taken.

There are 33 female, and 23 male respondents were participated in this study. The
number of responses is varying from each age range. Based on the findings, responses from
age range 55-60 years old are the dominants in this study. There were 41 of the respondents
are aged between 55-60 years old, followed by age range between 61-65 years old (9), 66-
70 years old (5) and 71-75 years old (1). The number of genders and age range in this study
is unbalanced due to the technique used to gathered participants. Convenience and snowball
sampling techniques is part of random sampling techniques; therefore, the number is not

fixed and unbalanced.

Based on the marital status of the respondents, 45 of the respondents are married, 9
are widowed, 1 single and 1 divorced. The employment status of the respondents is 20 of the
respondents are full time worker, 20 are retired, 13 are unemployed and 3 work as part time

worker.
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23 of the respondents are Malay, followed by 17 of Bumiputera Sabah, 12
Bumiputera Sarawak, 2 of India and 2 Chinese ethnicity. Table 5.1 summarised the finding

obtained from the section 1 of the questionnaire.

Table 5.1: Demographic results for pilot study

Age
55-60 1-65 6-70 1-75

6 6 7

Single 0 1 0 0

. Married 35 8 2 0
Marital Status Divorced 1 0 0 0
Widowed 5 0 3 1

Gender Female 23 6 3 1
Male 18 3 2 0

Malay 17 5 1 0

Chinese 2 0 0 0

Ethnicity India 1 1 0 0
Bumiputera Sabah 11 3 2 1

Bumiputera Sarawak 10 0 2 0

Full time 19 1 0 0

Part time 2 1 0 0

Employment Status Retired 12 5 3 0
Unemployed 8 2 2 1

Expert 4 0 0 0

. Competent 14 3 0 0
Skills Novice 21 2 1 0
None 2 4 4 1

. .. Yes 9 1 0 0
Experience Digital Game No 0 8 5 1

In this study, 4 out of 9 older adults who experienced with digital gamse were
recruited for informal interview session, 2 females and 2 males. The age range for all
participants is 55-60 years old. The rationale to recruited them is to discover their gaming
experience. The other 5 participants were unable to be contacted for the interview session.
Data collected during the interview used to support to develop the guideline to design and

develop digital games.
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The first element in the constructed guideline is purpose, which include objectives,
type of game, target groups and game goal. Based on the results obtained from questionnaire
administration and interview session, we found older adults age range from 55-60 years old
have experience playing with digital game. With regards of purpose elements, we can see

the target group is refer to older adults who have the number experience with digital games.

The age range is considered as an early age for older adults. Most of older adults in
the age range are either still working or retired. The transition from employed to retired may
change older adults’ routine. One of the benefits of digital game is enjoyment, where it offers
enjoyment towards the player. From the age range, we can derive that the objective and game

goals are to let older adults to experience digital games and enjoy during gameplay session.

Respondents were asked either they want to try play digital game in the future
regardless their computer skills and experience playing digital game before. Based on the
results obtained, 14 of the respondents are willing to try play digital game, 21 are not willing
to try play digital game. 11 responds maybe where in between yes and no to try play digital
game. Table 5.2 represents the responses of the respondents on their willingness to try play
digital game in future. There are 10 items is reported missing due to the respondents did not

answer the question.

Table 5.2: Respondents on their willingness to try play digital game in future

Do you want to try play digital game?
Frequency Percent Valid Percent Cumulative
Percent
Valid Yes 14 25.0 30.4 30.4
No 21 375 45.7 76.1
Maybe 11 19.6 23.9 100.0
Total 46 82.1 100.0
Missing | System 10 17.9
Total 56 100.0
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Based on the findings shown in Table 5.1 and Table 5.2, the number of older people
who have experience with digital game and want to try play digital game is relatively small
compared to the total number of respondents who participated in this study. The results were
influenced by their perceptions on digital games, where most of them indicating playing
digital games as something that wasting time and have no interest to play with it. To
overcome the challenges, the selection of game type and goal should be related to the target
groups. In term of andragogy perspectives, older adults will learn to play digital games if
they understand the rationale of playing the game and recognise digital games as relevant to

their situation and goals in life.

Table 5.3: Game name, type played by respondents and the number of respondents played

Game Name Game Type Freq(;:)e ney
Candy crush Puzzle 7
Word Search Puzzle 3
Bubble Puzzle 2
Toybear Puzzle 1
Bubblesoap Action 1
Deer Hunter Simulation 1
Galaxy Force Third Person Shooter Game 1
Player Unknown Battle Ground (PUBG) First Person Shooter Game 1
Mobile Legend (ML) Adventure 1
Farm Ville Simulation 1
Angry Bird Puzzle 1
Mario Adventure 1
Word Puzzle Puzzle 1
Ragnarok Mobile Eternal Love Role Playing Game 1
Pirate Code Role Playing Game 1
Zynga Poker Card Game 1

Type of game is determine based on the most played game by the older adults. We
found the most played game based on the results obtained in the pilot study, puzzle game

type is preferable by the older adults. Puzzle game is designed with simple operation and
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manageable goals; therefore, it does not burden older adults with decline in physical and
cognitive abilities.
59 Design

In Section 5 of the questionnaire, respondents who have experience play with digital
game are required to state their challenges faced during gameplay session and their
recommendation on the game design specification to captive their attention to play digital

game and overcome the challenges they faced.

Challenges Faced

There are many challenges faced while playing digital game were listed by the

respondents. Below is the list of the challenges faced by the respondents.

Table 5.4: Challenges faced by the respondents

ID Quote

1 “Battery drain faster”

4 “Too hasty to find words”

5 “Does not know how to play game”
10,11,20 “Internet connection”

14,15,18,19 “Small screen”

18 “Small fonts”

21 “Difficult mission”

22 “Visual less visible and small screen”
23,24 “Small device and not enough time”
27 “Screen too small, eyes easily get tired”
30,34 “Too much advertisement”

39 “Small screen and eyesight”

54 “Not portable”

One of the key principles of andragogy is orientation of learning. To design a digital
game that can captive older adults’ attention, the challenges faced by the respondents while
playing digital game are addressed. Based on the challenges listed in Table 5.4, the major

challenges faced by the respondents related with the physical issues of the devices used by
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them. Most of them stated the screen size is the challenges for them to play and experience
digital games. To overcome the challenges, the selection of devices plays the important
aspect to let older adults to interact and experience with digital games. The technical issues
such as internet connection and the amount of advertisement can be reduced by develop
digital game that does not require internet connection. The disadvantage of developing a
game with no internet connection is, the player itself cannot interact with other play from

other devices.

Game Design Recommendation

Respondents are allowed to state the game design recommendation to captive their
attention to play digital game and overcome their challenges based on their previous gaming

experience. Below is the list of the design recommendation by the respondents.

Table 5.5: Game design recommendations

ID Quote

1 “The layout should be in a portrait layout”

2 “Make it easy to understand”

430,34 “Reduce the number of advertisements”

18 “Bigger screen, bigger fonts”

20 “Improve graphics”

22 “Make it colourful and reduce level of difficulty”

22,23 “Make the items bigger and easier”

27 “Anti-ultrabright screen which does not give pressure to eyes”

The design recommendation in Table 5.5 can be taken into consideration to design
digital game for older adults. In term of aesthetics and graphics in game, few suggestions
made by the respondents such as the size of the items, and the colour selection in game. The
mechanics of the game, such us the difficulty level can be design with few levels, from easy
to hard. It can be considered as a motivation element to encourage older adults to play digital

game. One of the key principles of andragogy is motivation to learn. By providing different
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level of difficulty in game, it can help to facilitates older adults to interact and experience

with digital game.

There are four items need to be considered to design and develop digital games for
older adults, which include game mechanics, aesthetics and graphics, content and
information, and challenges. Table depicts the results obtained from Stage 1 and Stage 2 in

this study and grouped based on the items.

Table 5.6: Game Design Recommendation

and Graphics

and fonts

Item Design Recommendation | Justification
Game The game is design based on | To ensure older adults utilised digital
Mechanics the needs of older adults. games and gain benefits when playing
digital games.
Simple and easy instruction | To ensure older adults understand the rules
and able to follow in-game instruction.
The gaming experience will influence with
the understanding of older adults when
playing digital games.
Aesthetics Avoid use small graphics | Older adults have difficulty to view the

content in game, instructions due to the
negative ageing impact- decline in
physical (eyesight)

Avoid design interface with
too many graphics in one
screen (simple interface)

To reduce the possibility for older adults
to confuse which button to click due to
excessive graphics.

Avoid use loud or excessive
sound

To avoid older adults feel distracted
during gaming session.

difficulty

Content and | Relevant and suitable for | To ensure older adults utilised the usage of
Information | older adults’ routine digital games
Avoid put advertisement in- | To reduce the possibility for older adults
game clicking the ads which may disrupt their
gaming experience
Challenges Design with vary level of | To let older adults with different gaming

experience level enjoy the gaming session

With regard the content and information in the game, respondents were asked

regarding their experience play with any popular childhood game (i.e., Scribbles, Saidina,
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UnoCard, etc...). Based on the results obtained, 67.9% (n=38) of the respondents were play

childhood and 32.1% (n=18) were not play with any popular childhood game.

Table 5.7: Number of respondents played popular childhood games

Do you play any popular childhood games? (Scribble, Saidina, UnoCard, Jigsaw Puzzle,

Mahjong, etc...)
Frequency Percent Valid Percent Cumulative
Percent

Valid Yes 38 67.9 67.9 67.9
No 18 32.1 321 100.0
Total 56 100.0 100.0

To design the content and information in the digital game, the users itself need to
have knowledge on the content in the game to ensure they can feel the gaming experience.
This is associated with andragogy where older adults need to have prior experience with the
learning materials. To facilitate the learning process to interact and experience with digital
game, it is important for game designer and developer to design and develop game that

familiar with their target group.

5.10 Play

The third element in the guideline is play, which refereed to platform used for
interaction with digital game. Based on the data collected in the pilot study (questionnaire
administration), most of the respondents owned smartphone (n=41) and only one of them
does not own any devices. With regards the number of respondents owned smartphone, most
of the respondents are familiar with the smartphone interface and have experience to handle
the devices. According to key principles of andragogy, older adults must have self-concept
and experience with the platform used to play digital game to ensure them fully control the

gaming experience.
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41 out of 56 respondents owned smartphones. Based on the result, it can be
concluded they have the knowledge and experience on how to use smartphone. One of the
andragogy principles is older adults will only use devices if the know how to operate the

devices (Mohsin et al., 2022).

Smartphone is a suitable platform to be use as a platform to let older adults to interact
and experience with digital game. Apart from smartphone, tablet can be used as platform to
interact and experience digital games. Beside the screen size, it is considered portable and

can be use anywhere and anytime.

Table 5.8: Devices owned by respondents

Devices Owned

Desktop | Laptop | I-pad | Smartphone | Tablet | Mobile None
PC Phone
Frequency | 15 22 10 41 4 19 1

During the interview session with the participants, they were asked regarding their
opinion on which device is suitable to interact with digital game. The participants stated that
smartphone is the suitable devices due to the nature of the devices where it can be use
anytime and anywhere. One of the participants added, he can bring the smartphone with him

and can play anywhere he wants.

5.11 Experience

Based on the findings, only 10 out of 56 respondents have experience play digital
game. To measure their experience during gameplay session, a set of GEQ and SUS

questionnaire is given. The questions are measured using 5-Likert Scale.
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5.12 Game Experience Questionnaire

In Section 3 of the questionnaire, respondents who have experienced with digital
game are eligible to answer questions in this section. There are 33 questions based on GEQ
and the items are separated into 7 categories. A reliability test was conducted to identify the
internal consistency and specified measurement’s usability. Cronbach’s Alpha defines the
internal consistency or average correlation of items in the GEQ. The Cronbach’s Alpha value
is 0.820 where it is acceptable and reliable (Niksadat et al., 2019). GEQ is a well-established
questionnaire used in many previous studies (Barbara, 2014; Barenbrock et al., 2015;
Merriman et al., 2018; Santos et al., 2019). Santos et al. (2019) used GEQ to report their

participants’ experience during game play and their sense of social presence.

Table 5.9 presents the results obtained from the preliminary analysis of user’s gaming
experience. Mean for positive items is the highest (M=3.68) among seven items in the GEQ
with standard deviation (sd=0.59). This mean score indicated that the respondents are agreed
on positive gaming experience they feel during gameplay session. The second highest mean
is competence (M=3.34). Mean score for immersion, flow and challenge items are 3.23, 3.16
and 3.04 accordingly. Mean score for negative and tension items are 2.65 and 2.50
accordingly. This indicates that the respondents were not feel negative experience and

tension during gameplay session.

Table 5.9: GEQ results based on category

— Mean Standard Deviation
Positive 3.68 .59
Competence 3.34 34
Immersion 3.23 71
Flow 3.16 .69
Negative 2.65 .64
Challenge 3.04 74
Tension 2.50 92
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5.12.1 GEQ: Positive Effect Items

Figure 5.1 presents the overview of results obtained for positive items. Y-axis is
referred to the number of respondents and X-axis referred to the questions in positive effect
items. The score trend of in positive items is agree, where it represents the respondents’
opinions on their experience on playing digital games. However, one of the respondent’s
responses shows that she disagrees with certain questions in positive items. According to her
current played game list, it showed that she played few digital games with different type of

genres. The result might influence by her experience on current played game.

Positive
10
8
6
4
2 I
0 [ | | [ ] | I [ ] | | I
| felt content | thought it was | felt happy | felt good | enjoyed it
fun
Strongly Disagree M Disagree M Neutral Agree M Strongly Agree

Figure 5.1: Positive items

The findings showed items 2 and 3 have the highest mean (M=3.90) for positive item.
This indicates that the respondents’ gaming experience were fun, and they feel happy during
gameplay session. Items 4 and 5 have the same mean (M=3.70) where it indicates that the
respondents were enjoyed the gameplay sessions. Item 1 has the lowest mean (M=3.20)
where it might influence by the game theme. Every respondent was given a different game

theme to play, which may have influenced their feeling towards the game.
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Table 5.10: Positive items

Item Questions \I\;alid Missing Mean Std. Deviation
1 | felt content 10 0 3.20 .632
2 | thought it was fun 10 0 3.90 316
3 | felt happy 10 0 3.90 876
4 | felt good 10 0 3.70 675
5 | enjoyed it 10 0 3.70 .949

5.12.2 GEQ: Competence

Figure 5.2 shows the results obtained from 10 respondents who have experience
playing with digital game for competence items. Competence is measured based on the
respondents’ achievement during gameplay session. In our findings, the tendency score for
items in competence is neutral except for item 4 “I felt successful”. We found the game
played by the respondents who agree on this question is puzzle game type. Puzzle games
were designed with easy goal and simple operations where they can simply achieve the game

goals.

Competence

o N B O

| felt skilful | felt competent | was good atit | felt successful | was fast at
reaching the
game's targets

Strongly Disagree M Disagree W Neutral Agree M Strongly Agree

Figure 5.2: Competence items

Table 5.11 illustrates the results for competence items based on means and standard
deviation. Based on the results obtained, item 4 (“I feel successful”) has the highest mean

(M=3.60). This represents the respondents had a success gaming experience during
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gameplay session. The second and third item that has highest mean are item 3 and 2
accordingly with mean value M=3.60 and M=3.50. The lowest mean value is item number
1 and 5 with mean value M=3.10. The values are lowest due to the different game type

played by the respondents.

Table 5.11: Competence items

Item Question N - — Mea Std'. .
Valid Missing n Deviation

1 | felt skilful 10 0 3.10 | .568

2 | felt competent 10 0 3.40 | .516

3 | was good at it 10 0 3.50 |.707

4 | felt successful 10 0 3.60 | 1.075

5 | was fast at reaching the game's 10 0 310 | 738

targets

5.12.3 GEQ: Immersion

Figure 5.3 depicts the results obtained from 10 respondents who have experience
with digital game based on immersion item in GEQ. To know the level of players’ immersion
into digital game played by the respondents, six questions were asked related to their
previous gameplay session. One respondent disagreed on two questions in immersion items:
“It was aesthetically pleasing” and “I found it impressive”. Based on the list of game played
by the respondent, we found that she played with more than two different game genres. The
results might influence with the game type. Item 4 “I felt that | could explore things” has
one respondent disagree on this question. We found the game played by the respondent is
Word Search, where it has limited function with simple operation required for the player to

explore in the game.
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Figure 5.3: Immersion items

It can be seen from the data in Table 5.12 that items 1 and 5 have the highest mean
value (M=3.40). It represents the game’s storyline in the game played by the respondents are
suitable with their thought and it attract the respondents to play it. According to key principle
of andragogy, when older adults will be motivated to learn something if it can attract their

attention and beneficial to them.

Mean value for item 4 is M=3.30 while items 2 and 6 have same mean value
(M=3.20). Item 2 is depending on the interface of the game itself while 4 and 6 are dependent
on the mechanics of the game. Item 3 has the least mean value (M=2.90). Based on the game
type played by the respondents, most of the game are categories as puzzle game with limited
storyline, where it does not allow the player to experience imagination during gameplay

session.
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Table 5.12: Immersion items

Item | Question N Mean | Std. Deviation
Valid | Missing

1 | was interested in the game's storyline | 10 0 340 |1.075

2 It was aesthetically pleasing 10 0 3.20 |1.033

3 | felt imaginative 10 0 290 |.738

4 | felt that | could explore things 10 0 3.30 |1.160

5 | found it impressive 10 0 340 |1.174

6 It felt like a rich experience 10 0 3.20 |.632

5.12.4 GEQ: Flow

Results obtained for flow items collected from 10 respondents are shown in Figure
5.4. Y-axis represents the number of respondents while X-axis represents the questions in
the flow item. Question 3 and 5 in flow items have the highest number of respondents who

disagree on the questions.

Flow
6
5
4
3
: I
A | [T L | I |
0 N N N
| was fully | forgot | lost track of time | was deeply | lost connection
occupied with the  everything concentrated in  with the outside
game around me the game world
Strongly Disagree M Disagree H Neutral Agree M Strongly Agree

Figure 5.4: Flow items

Table 5.13 provides the results from preliminary analysis of flow items. Item 4 has
the highest mean value (M=3.70). It represents that the respondents who have played digital
game are focused during gameplay session as 5 of them are agree that they are deeply
concentrated with the game and 2 of them are strongly agree. Older adults will give their full
attention during the gameplay session if they understand the flow of the game itself. This

line is reflecting the key principle of andragogy, learner’s self-concept, and readiness to learn
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something new. Based on the results, the game played by the respondents can attract the

respondents’ attention and as result make them concentrate during gameplay session.

Items 1 and 2 have same mean value (M=3.20) while mean value for item 3 is
M=3.10. Item 5 has the lowest mean value (M=2.60). This result contradicts the results in
item 4. Result obtained from item 5 might be influenced by the storyline and theme of the

game played by the respondents.

Table 5.13: Flow items

Ite . N . — Mea -
Question Vali | Missin Std. Deviation

m q g n

1 I was fully occupied with the game 10 0 3.20 |.919

2 | forgot everything around me 10 0 3.20 |.919

3 I lost track of time 10 0 3.10 |1.101

4 | was deeply concentrated in the game | 10 0 3.70 | 1.160

5 I lost connection with the outside world | 10 0 260 |[1.174

5.12.5 GEQ: Negative

Negative effects during the gameplay session are measured and the results are shown
in Figure 5.5. Y-axis represents the number of respondents while X-axis represents the items

in the negative effects.
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Figure 5.5: Negative items

value (M=3.00). The second highest mean value is item 3 (M=2.90).

Table 5.14: Negative items

There are four items were measured in negative effect. Item 2 has the highest mean

Item Question \N/a” d_ | Missing Mean Std. Deviation
1 It gave me a bad mood 10 0 2.30 1.160

2 | thought about other things | 10 0 3.00 .816

3 | found it tiresome 10 0 2.90 .876

4 | felt bored 10 0 2.40 516

5.12.6 GEQ: Challenge

There are five questions in challenge item. The challenges faced by the respondents

during gameplay session were measured using 5-Likert scale. Figure 5.6 depicts the results

of the challenges item based on the 5-Likert scale.
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Figure 5.6: Challenge items

Item 3 has the highest mean value (M=3.40), followed by item 5 and 1 with mean

value M=3.20 and M=3.00, respectively.

Table 5.15: Challenge items

Item | Question \N/a“ d_ | Missing Mean | Std. Deviation
1 | thought it was hard 10 0 3.00 1.155

2 | felt pressured 10 0 2.90 1.287

3 | felt challenged 10 0 3.40 1.075

4 | felt time pressure 10 0 2.70 .823

5 | had to put a lot of effort into it | 10 0 3.20 919

5.12.7 GEQ: Tension

Figure 5.7 shows the results for tension item. There are three questions in the tension

item.
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Figure 5.7: Tension items

The highest mean value is item 3 (M=2.60) and followed by item 2 and 3 with
M=2.50 and M=2.40, respectively. Respondents were asked either they were felt annoyed,
irritable, and frustrated during gameplay session. Based on the results obtained, most of the

respondents were disagreed on the questions asked in tension item.

Table 5.16: Tension items

Item Question \N/a” g Missing Mean Std. Deviation
1 | felt annoyed 10 0 2.40 .843

2 | felt irritable 10 0 2.50 972

3 | felt frustrated 10 0 2.60 1.075

5.13 System Usability Scale

The game usability was measured using 5-Likert scale System Usability Scale (SUS)

questionnaire. There are ten items in SUS questionnaire. The results obtained is vary due to

the different type of game were played by the respondents. Figure 5.8 depicts the number on

respondents answered the SUS question based on 5-Likert scale.

86



System Usability Scale (SUS)

OFRr NWDKULIONO®

1 ‘u
\_O". ({\Q/

¢

B Strongly Disagree Disagree W Neutral

Figure 5.8: SUS

results

W Agree

|I || ||I | |I| I‘l
A A e T Al

g ° & &

%

K9

Strongly Agree

- «
\'0

O

Based on the results obtained, item 9 has the highest mean value, M=3.60. The

question in item 9 is “I felt very confident using this game”. This indicate that respondents

were confident using digital game played by themselves. Table 5.17 showed the mean and

standard deviation of each question in the SUS items.

Table 5.17: SUS ltems

Items | Question N Mean | Std.
Valid | Missing Deviation

1 | think that I would like to use this game | 10 0 3.30 |1.418
frequently.

2 | found this game unnecessarily complex. | 10 0 2.70 | .675

3 I thought this game was easy to use. 10 0 3.50 |.707

4 | think that | would need assistance to be | 10 0 2.80 |.632
able to use this game.

5 | found the various functions in this game | 10 0 2.70 | .823
were well integrated.

6 | thought there was too much |10 0 2.70 | .483
inconsistency in this game.

7 | would imagine that most pe_ople would 10 0 330 |1.160
learn to use this game very quickly.

8 I found this game Very | 1o 0 250 | 972
cumbersome/awkward to use.

9 | felt very confident using this game. 10 0 3.60 |.843
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Table 5.18: continued

10 | I needed to learn a lot of things before I could get going with

. 10| 0{3.20 | .632
this game.

5.17 Summary

This chapter discussed the four quadrants in the proposed guideline, named The
Purpose, Design, Play and Experience guideline. Purpose quadrant represents the first
elements need to be considered by the game designer before design the digital game. The
need to address of the game type and objectives are dependent on the target group of their
user. Therefore, the game goals can be achieved. Design quadrant is the guidelines on how
to design digital games specifically for older adults. Play quadrant represents the platform
chosen to play the digital games. Experience quadrant represents how players’ experience
play with digital games. It is important to address the game design and attributes before
designing and developing digital games specifically for older adults. The results obtained in
this study shows that there are few designs consideration such as selection of font size,
colours and level of challenges must be taken into in order to ensure older adults enjoy the

process of interaction and experience with digital games.
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CHAPTER 6

EVALUATION: FINAL STUDY

6.1 Introduction

This chapter covered the results obtained during Stage 3 (Further Analysis and
Discussion). A detailed discussion on the results for final study is discussed. Otak Me! is an
application developed based on the results obtained from Chapter 5. It was used in this study
as a tool to evaluate the effectiveness of proposed guideline and it was tested with the
participants consisted of older adults who participated in the final study. The design for Otak
Me! application, rationale of the design and the relationship with the proposed guideline is

described in detail. Data obtained from questionnaire is discussed using table and figures.

6.2 Results

All data obtained from the questionnaire were analyse using Microsoft Excel 2019

and IBM SPSS Statistics 22.

6.3  Purpose: Demographic and Technologies Usage

Figure 6.1 shows the location fraction for the participants participated in the final
study. The number participants from Sabah and Perak are equally same, with seven
participants from each state and two participants from Sarawak. The number of participants
in each location is influenced by the sampling technique used in this research, snowball
sampling and convenience sampling. Some of the participants were recruited from the pilot

study conducted before.
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Figure 6.1: Participants’ fraction based on location

Female participants are the dominant in this final study, with 11 out of 16 are them.
There is various ethnicity of the participants in this study (i.e.: Sabahan, Sarawakian and
Malay). These results influence by the location of the participants as they came from
different state. In Malaysia, the common age for retirement is 55 years old. Based on the
data obtained in this study, six of the participants are pensioner, five are unemployed, four

as full-time worker and only one as part time worker.

In regards of participants’ computer skills, most of them are novice user where
skilled in web surfing and email instead of using various type of software. Twelve out of
sixteen participants have no experience with digital games before participated in this study.
Two of the experienced participants stated they played digital games every day and another

two of them played occasionally and several times a week.
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Table 6.1: Demographic data

Frequency

Male 5
Female 11
Bumiputera Sabah

Ethnicity Bumiputera Sarawak

Malay

Pensioner

Part Time Worker

Full Time Worker

Unemployed

Competent- confident to use various
software

Gender

[ep}

Employment Status

W |OIA~ PO N

Computer Skills

Novice- web surfing, email 12

None- never used 1

. . No 12
Experience Playing Games Yes 4
Several times a week 1

Frequency of Playing Digital | Occasionally 1
Games Everyday 2
Never Used 12

6.4  Design: Game Development

The first objective in this study is to identify the challenges related to older adults
aged 55 to 75, their interactions and experiences with digital gaming, andragogical
perspectives and game design attributes. Based on the results obtained from the Stage 1 and
Stage 2 on the design recommendations, and application named Otak Me! application was
developed using Unity software. There are three types of games in the application, named

trivia, puzzle and paint. Each game is developed for a different purpose.

Each of the digital game listed by the respondents in Stage 2 is vary genres, therefore
in the Otak Me! application, there are 3 different type of games embedded in. However, the
main genres in the Otak Me! is puzzle, which has the highest number of digital games genre

played by the respondents.
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Figure 6.2: Otak Me! homepage

Trivia game is a type of game that allow player to trigger their memory to answer
questions in the game, by ensuring player grasped the information offer in the game. There
are three different categories in the trivia game, MAKANAN, SEJARAH and TEMPAT. Each
of category in trivia game has 20 questions related to Malaysian society. Player is allowed
to choose category to play. Each of correct answers will be rewarded 50 points and
accumulated by the end of the game session. Player only allowed to pick three wrong

answers in a row.

Figure 6.3: Trivia homepage

There are nine levels in puzzle game with different level of difficulty. Level 1 is the
easiest level and level nine is the hardest level. The purpose of puzzle game is to improve
older adults’ cognitive function by focussing on their critical thinking. The mechanism of

puzzle game is by rotating the pipe to ensure all pipes are connected to each other.
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Figure 6.4: Puzzle homepage

Paint game has fifteen different types of shape for the player to draw. The mechanism
of paint game is by imitating the object on the screen and draw the shape. When player
successfully draw the shape, he or she will be directed to next level with different type of
shape. Player is allowed to reset their painting by click the reset button on the screen. The
purpose of paint game is to help and older adults’ attention and focus during gameplay

session by focus on one task at one time.

O

Swipe To Paint

Figure 6.5: Paint interface

Each of graphics and interface in the Otak Me! application has considered the
limitation of older adults to interact with digital technology especially digital game. The

interfaces and graphics were designed with simple and easy to navigate.

Every interface in Otak Me! application is designed with simple interface and a

smaller number of buttons. It adheres with the guideline given, where the interface must be
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design simpler to ensure older adults not confuse with the interface during gameplay session.
Otak Me! application does not contain any background music or sound in game to reduce
the distraction of older adults during gameplay session. The games in Otak Me! is designed
with different level of challenges, which to encourage older adults to feel motivated and

continue to interact and play games.

6.5  Design: Proposed Guideline vs Otak Me!

Figure 6.6 shows the proposed guideline in this study. Otak Me! application was
designed and developed based on the guidelines in the proposed guideline. There are four

quadrants in the proposed guideline were referred during development process.

PURPOSE DESIGN
Objective Game Mechanics
Game Type Aesthetics & Graphics
Target Group Content & Information
Goals Challenges
EXPERIENCE PLAY
Motivation _"
Challenging Platform
Engaging

Figure 6.6: The Purpose, Design, Play and Experience guideline

The first quadrant is purpose. The main purpose of Otak Me! application is to become

a platform for older adults to interact and experience with digital games that focusing on
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their memory, attention, and critical skills. Different games are embedded in one application
with different game mechanics, content, and information for the older adults to explore and
experience with digital games. The elements in game, challenges, and graphics are designed

specifically for older player with by considering their limitation.

6.6  Play: Platform

Otak Me! application is developed specifically for android operating devices. By
considering the type of devices owned by participants in the pilot study (Stage 2), and the
limitations of older adults, smartphones devices are suitable platform to let older adults

interact and experience with digital games (Mohsin et al., 2022).

Based on the results gathered in the final study, the number of participants who
owned smartphones devices are higher compared to other devices. Table 6.2 showed the

summary of the devices owned by the participants in the final study.

Table 6.2: Devices owned by the participants

Type of devices Number of participants owned the devices
Desktop 2
Laptop 5
Smartphone 15
MobilePhone 2

The fraction of devices owned by participants in Figure 6.7. The major fraction is on
smartphone. To ensure the usage of digital games among older adults is utilised, it is
important to ensure they have the knowledge on the devices used to play digital games. This

statement is in line with the key principle of andragogy, readiness of learning.

Due to the number of older adults who owned smartphone in this study (Stage 2 and

Stage 3), it can be conclude that older adults have the knowledge on how to operate the
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devices and they know the devices interface. It can ease the learning process to interact and

experience digital games.

Devices Owned by Participants

Desktop/PC
7%

Mobile
Phone
17%

Laptop

Smartphone
57%

O Desktop/PC Laptop OSmartphone O Mobile Phone

Figure 6.7: Fraction of the devices owned by participants

6.7  Experience: Game Experience Questionnaire (GEQ) and Questionnaire for
User Interface Satisfaction (QUIS)

A reliability test was conducted to test the internal consistency of Game Experience
Questionnaire (GEQ) and Questionnaire for User Interface Satisfaction (QUIS) used in this
study. The value of Cronbach’s Alpha is 0.878 for GEQ and 0.962 for QUIS, which are

considered acceptable.

6.7.1 Game Experience Questionnaire

There are 33 items in the GEQ with different types of categories, immersion, flow,
competence, tension, challenges, positive and negative affect. Table 7.3 summarised the

results obtained with mean and standard deviation of each question.

In the first category, immersion, question number 1 “I was interested in the game’s

storyline” has the highest mean score, 4.00 with 12 of the participants agree with this
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statement. It represents the storyline and the content in the game which attract the
participants to play. The content and information in each game in Otak Me! application has
been designed specifically for older adults. In this study the target group is older adults in

Malaysia, therefore the questions in the trivia game are based on Malaysia society.

The second is flow. Question number 10, “I was deeply concentrated in the game”
has the highest mean score, 4.00 compared to other questions. This result shows the
participants able to understand the game flow and managed to give their attention and
concentrated on the game during gameplay sessions. Paint game require older adults to

concentrate on the shape given in game to ensure they managed to proceed to the next level.

Question 15 “I felt successful” has the highest mean score for competence category
with value 4.00. The trivia and puzzle game were designed with different type of challenges.
In trivia game, each of correct questions answered by participants will be reward with 50
points while for puzzle game allow older adults to complete the puzzle to form a complete
pipe. When participants able to enjoy the mechanics of these two games, they will be able

to feel successful.

Games in Otak Me! application is designed specifically for older adults, therefore the
results obtained for tension category is low compared to another category. Most of the

participants disagree with the statements for tension category.

With regard to the demographic data collected, only 4 out of 16 participants has
experience playing digital game. Question 20, “I thought it was hard” has the highest mean
in the challenges category, with mean score 3.13. This result represents the main concern of
older adults where they thought the game mechanics might become one of their challenges

to interact with it. However, the data in question 24 “I had to put a lot of effort into it”
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showed that eight of the participants disagree with this statement. It shows that older adults
do not have to put a lot of effort to interact and experience digital games. In addition, the
timer which usually appear in trivia games has been omitted to reduce time pressure for older

adults.

The main concern in this study is either older adults enjoyed during the gameplay
session or not. The enjoyment is the key of the successful of the digital game where one of
benefit playing digital game is, it can act as an entertainment tools for older adults (Mohsin
et al., 2021). In positive affect category, result showed the mean value for question 27, “I
felt happy” is 4.13 where represent the number of participants is agree that playing Otak Me!

application gives happiness to them.

The last category is negative affect. The results showed the number of participants
disagreed on this statement was high. In question 30, “It gave me a bad mood” has the least
number of means, 1.75, which 12 out of 16 participants were disagree on this statement and

4 of them strongly disagree. Table 6.3 summarised the questions in GEQ.

Table 6.3: GEQ questions list

Category | Question 1/2({3|4 |5|Mean |s.d
Immersion | Q1 | I was interested in the game’s |00 2|2 |2]4.00 |.516
storyline
Q2 | It was aesthetically pleasing 0/1/3]10/2]381 |.750
Q3 | I felt imaginative 2|7]15|2 |0]244 |.892
Q4 | | felt that I could explore things 0/{0[4]10|2|387 |.619
Q5 | I found it impressive 0/0[3|11(2|394 |.574
Q6 | It felt like a rich experience 1]1{7]6 [1]331 |.946
Flow Q7 | I'was fully occupied withthegame |0 |5 |7 |4 |0]294 |.772
Q8 | I forgot everything around me 1/8(6|1 |0]244 |.727
Q9 | I lost track of time 2|/5/8(1 [0|250 |.816
Q10 | I was deeply concentrated in the |0 |0 |3|10|3|4.00 |.632
game
Q11 | I lost connection with the outside |2 |7 |6 |1 |0]238 |.806
world
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Table 6.4: continued

Competence | Q12 | | felt skilful 0|2 [1]13]0]3.69].704
Q13 | I felt competent 1/1 |6]7 |1]3.38].957
Q14 | I was good at it 0|2 |[3]10]1]3.63]|.806
Q15 | I felt successful 0|0 |2]12]2]4.00].516
Q16 |l was fast at reaching the |O|1 |5]9 |1]3.62]|.719
game’s targets
Tension Q17 | I felt annoyed 411111/0 |0|1.81|.544
Q18 | I feltirritable 3112|110 |0]1.87].500
Q19 | I felt frustrated 1113|210 |0|206|.443
Challenge Q20* | I thought it was hard 113 |5]|7 |0]313].957
Q21 | | felt pressured 3112110 ]0]1.87].500
Q22 | | felt challenged 0|7 |62 |1]281].911
Q23 | | felt time pressure 219 |41 |0]225].775
Q24 | lhadtoputalotofeffortinto| 0|8 |6|2 |0]|263]|.719
it
Positive Affect | Q25 | | felt content 0|0 [3]11]2]3.94]|.574
Q26 | I thought it was fun 0|0 |1]13]2]4.06].443
Q27 | | felt happy 0|0 |0]14]2|413].342
Q28 | I felt good 0|0 |3]|11]2]394]|.574
Q29 | lenjoyed it 0|0 |2]12]2]4.00].516
Negative Q30 | It gave me a bad mood 4112|0|0 |0|1.75] .447
Affect Q31 | I thought about other things 0|8 |6]2 |0]263].719
Q32 | | found it tiresome 1114101 |0|206|.574
Q33 | I felt bored 111140 |0]219].544

** 1. strongly disagree, 2: disagree, 3: neutral, 4: agree, 5: strongly agree

Figure 6.8 shows the mean score for each category in the GEQ. Positive affect has

the highest mean score, and tension category has the least mean score value. This result

shows that playing digital games can give positive affect towards older adults. It prove one

of the benefits playing digital games, which is gives enjoyment toward older player (Mohsin

et al., 2021). Beside positive affect, mean score for immersion and competence category

shows higher value. Both categories are dependent on the game design and mechanics. The

questions listed for both category (refer Table 6.3) is related to the storyline, interface, and

the mechanics of each game in the application. Based on the result obtained, it can be

concluded that games in the Otak Me! application has been well designed specifically for

older adults.
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Figure 6.8: GEQ category

The mean score for flow category is dependent on how older adults immerse to the
games during gameplay session. Although the games in Otak Me! applications has been
designed by considering the limitation for older adults such as memory and attention,
physical and spatial cognition (Mohsin et al., 2021), the games unable to make older adults
to fully immerse themselves into the gameplay session. They are still able to connect with

other things while playing digital games.

Tension, challenge, and negative affect category are related to one another. Based on
the results obtained, the data shows older adults are disagree on most of the question listed
for this category. In question 20 (refer Table 6.3), the data shows 7 out of 16 participants
agree on this statement. It shows that older adults have the perception that playing digital
games is hard, which require more skills from them. This statement can be related to the key
principle of andragogy, where they must understand the rationale of playing and have
knowledge and own styles and methods of game-based learning. In this study, the research
design has been design aligned with the key principle of andragogy in order to ensure that

older adults able to interact and experience with digital games.
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6.7.2 Questionnaire for User Interaction Satisfaction

There are five categories in QUIS are analysed, include overall reaction to the game,
screen, terminology/information, learning how to use and system performance. Table 6.4

shows the results obtained from the testing (Stage 4).

The first category is participants’ overall reaction to the game. Based on the data
obtained, question 3, “satisfying” has the highest mean compared to other questions, with
value 4.06. These results showed that participants in this study are more likely to satisfied
with the overall functions and interface designed in Otak Me! application. Most of the
responses gathered in this category is acceptable as only one participant stated disagree on
question 5 “stimulating”. After crosschecking the data, participants who disagree on this
question has experience on playing digital games and currently play real time strategy game.
The games in Otak Me! are more of a brain training game, requiring only a small amount of

thinking skills in comparison to the current play game.

The second category is screen. There is only a small number of different mean values
for all questions in this category. Question 8, “clear organisation” has the highest value, 3.88.
This represent the interface in Otak Me! has been designed and organised clearly. It is
important to design the interface with easy and clear instructions, especially for older adults,
to ensure that there is no confusion in navigating the application while enjoying the gameplay

session.

Terminology and information are related to the information entered into the Otak
Me! application. Based on the results, the mean value for all questions in this category has

only small differences, where question 10 has the highest mean value, 3.94. This result can
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be concluded that all information, features, and interface has been designed consistently and

the participants are able to understand.

Learning how to use is related to the andragogy principles, where the participants in
this study need to learn how to use and interact with Otak Me! application. In this study, we
use the demonstration approach, where we explained and demonstrated how the application
works before letting the older adults use it. The key principle of andragogy in this method is
to ensure that participants have the knowledge and own styles of how to use the Otak Me!
application. Based on the results obtained for this category, there is no participants stated
disagree on all questions listed in this category. This demonstrated that the approach used is

appropriate for approaching adult learners.

The last category is system performance which is related to the game mechanics
itself. The mean value for all questions has small difference between each other, where
question 20, “reliable system” has the highest mean value, 4.00. It shows the Otak Me!

application is reliable for older adults.

Table 6.5: QUIS questions list

Category Question 1/2[3]|4 |5|Mean |sd
Overall reaction to the | Q1 Wonderful 0/0[3|11(2|3.94 | .574
game Q2 Easy 0/0]4]9 [3]394 |.680
Q3 Satisfying 0|0[1]13|2/4.06 |.443
Q4 Adequate power |[0]0]4/10|2)|3.88 |.619
Q5 Stimulating 0]1]1]12]2]394 |.680
Q6 Flexible 0/{0|4]10|2|387 |.619
Screen Q7 Easy legible 0/1/3]10/2]381 |.750
Q8 Clear 0/{0|4|10(2 388 |.619
organisation
Q9 Clear order 0(1/5|/8 |2]3.69 |.793
Terminology/Information | Q10 | Consistent 0/0[3|11(2|394 |.574
Q11 |Relatedtowork |[0]|1/6]9 |0]350 |.632

102



Table 6.6: continued

Q12 | Consistent position of 0|0|5[11|0]3.69|.479
message on the screen
Q13 | Provides the information on [0 |0 |6 |10 |0 | 3.62 | .500
the current task.
Q14 | Useful alert message 0/0[5]9 |2]3.81].655
Learning how to | Q15 | Easy to learn how to use 0]/0]1]13|2|4.06].443
use Q16 | Easy to find new function 0/0(6[8 |2[3.75].683
Q17 | Easy to remember howtouse [0 |03 |11]|2|3.94|.574
Q18 | Easy to operate 0/]0(3|11]2]3.94]|.574
System Q19 | Sufficiently fast systemspeed |0 |0 |5|7 |4|3.94]|.772
performance Q20 | Reliable system 0(0]2]12]2|4.00|.516
Q21 | Easy to correct error data 0158 |2]3.69].793
Q22 | Consider both novice and (0|0 |49 |3|3.94|.680
skilled user

Figure 6.9 shows the mean value trends for the category in QUIS. There is only
smallest difference between the category, where overall reaction towards the Otak Me!

application has the highest mean followed by learning and system performance.

Mean Score
6
5
4
3
2
1
0
Overall Reaction Screen Terminology Learning System Performance

B Mean Score

Figure 6.9: QUIS category

Based on the overall mean score in the QUIS category, its show the Otak Me!
application has been well designed to cope with older adults’ limitation. The overall reaction

category is representing the reaction towards the overall functions in the application.
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6.8  Summary

This chapter summarised the overall findings in the final study. A detailed result and
analysis obtained were presented and discussed. The evaluation of the effectiveness of the
constructed guideline is based on the findings in this chapter. Otak Me! application is a tool
to test the effectiveness of the constructed guideline. GEQ and QUIS is used to measure the
effectiveness of the constructed guideline. Based on the result obtained, positive affect items
in the GEQ have the highest means score compared to other items in GEQ. This can be
concluded that participants in this study enjoyed the process of interaction and experience
with Otak Me! application. In term of user interface satisfaction, QUIS is used to measure
it. The mean score between the items in QUIS only has smaller differences between each

other.
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CHAPTER 7

CONCLUSION

7.1 Introduction

The aim in this study is to identify user interaction and experience with digital games

on mobile platforms focussing on older adults between age of 55 to 75.

The research questions and research design were developed and formulated to
achieve the aim for this study. The outcome for this study has contributed to the knowledge
through the identification of user interaction and experience with digital games on mobile
platforms focussing on older adults between 55 years and above. User interactions are
consisting of older adults’ interaction with the platform (smartphone and tablet) through
digital games and the interaction between players. User experiences are related to the older
adults’ perception and response occurred from the interaction between players, platform, and
gameplay session. The findings of this study can be viewed as a steppingstone toward
providing guidelines for designing and developing digital games for older adults. The key
elements to achieve this objective, the adoption of key principles of andragogy and
challenges of older adults to interact with digital game technology were taken into
consideration. It is important to acknowledge the limitations and the design considerations

for older adults before design and develop digital games for this population.

This study employs a research design that combines mixed method approaches. A
qualitative and quantitative approaches were applied for the data collection process (Stage 2

and Stage 3). This study is significant as it has identified the guideline to design and develop
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digital games specifically for older adults with the consideration of the challenges and

adopting the andragogical perspectives.

This chapter gives the general summary and the conclusion for all chapters (Chapter
1-7), the contributions and of this study and a brief discussion on the potential of future

research.

7.2 Discussion of Results

This study aimed to address research questions as followed:

i.  What are the challenges related to the older adults interact with digital game

technology that needs to be considered?

The process to identify the challenges related older adults interact with digital games
occurred in Stage 1-4 where the involved qualitative and quantitative approaches. In Stage
1 and Stage 2, a brief discussion of the challenges address in previous study conducted by
other researchers and the data obtained in the pilot study are discussed. The challenges are
break into four categories: memory and attention, spatial cognition, understanding and
physical. Most of the challenges were influenced by their ability, where most of the
experienced decline in cognitive and physical abilities. Therefore, the challenges were
addressed in this study while constructing the guideline to design and develop digital games

specifically for older adults.

ii.  How can their game experiences influence design considerations?

The gaming experience of the older adults were measured in Stage 2 and Stage 3.
GEQ and SUS were used as tools to measure the game experience during Stage 2, while in

Stage 3, combination and GEQ and QUIS were used. Each of participants in this study have
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different level of gaming experience, especially in Stage 2, where they played different type
of digital games from one another, whereas in Stage 3, the games played were same as they
were asked to play the Otak Me! application. Otak Me! is an application which act as a tool
to evaluate the constructed guideline. Based on the results obtained in both stages, the game

design influences the game experience for older adults.

ii.  How do player interactions and experiences with digital game technology influence

older adult’s perceptions toward technology?

In Stage 2 and Stage 3, participants were asked their perception on older adults
playing digital games. Most of them stated that playing digital games irrelevant for older
adults and waste of time. Therefore, the adoption of principle of andragogy into this study
plays the important role to ensure the target group understand the important and the benefits
they gained while playing digital game. Data obtained in Stage 3 showed the participants
enjoyed the gameplay session despite they did not have experience playing digital games

before.

7.3  Study Contributions

Chapter 2 discussed the number of research conducted by the previous researchers
on design and develop digital games for older adults. However, most of the research does
not adopt the key principles of andragogy in their research. To design and develop digital
games specifically for older adults, there are few considerations need to be considered
especially on the interaction and experience of older adults. The outcome of this study has
found and listed the guideline on how to design and develop digital games based on the
constructed guideline. There are four major items in the guideline, game mechanic,

aesthetics and graphics, content and information and challenges. Please refer to Table 5.6 in

107



Chapter 5 for a detailed explanation of the guidelines on how to design and develop digital

games for older adults.

7.3.1 Process of Guideline Development

The methods and approaches used in this study can be applied by researchers,
academicians, and game designers to design and develop digital games for older adults. A
mixed-method approaches were used in this study, with the combination of qualitative and
quantitative method for data collection process. The methods used in this study managed to
obtain information from different aspects of perspectives and angles. In addition, this study
correlates the attributes of the game technology with the consideration of the challenges of
older adults to interact and experience with digital games and the andragogical perspectives.

Figure 7.1 illustrates the summary of the research design flowchart used in this study.

PRESENTED AND
PUBLISHED PAPER IN
CONFERENCE

LITERATURE REVIEW
(STAGE 1)

IDENTIFICATION OF
CHALLENGES WITHIN
TARGET GROUP

RESULT ANALYSIS

PUBLISHED JOURNAL
ARTICLE

PILOT STUDY
(STAGE 2)

GUIDELINE AND OTAK
v ME! APPLICATION

FINAL STUDY
(STAGE 3)

A 4

FINAL DATA ANALYSIS
(STAGE 4)

Figure 7.1: Summary of research design flowchart

There are four stages research design in this study. Stage 1 and 2 are the process to

identify the challenges for the older adults to interact with digital games which include the
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limitations and the design consideration for the target group. Different types of approaches
were used during the identification process: qualitative and quantitative methods. In Stage
1, the method used was keyword searched in research databases, where the rationale is to
understand the problems and investigate the gap knowledge within the area of study,
meanwhile in Stage 2, distribution of questionnaires to the target group by using snowball
and convenience sampling techniques and conducted informal interview sessions were used.
The data obtained from these two stages were analysed and the data were presented and
published in a conference and journal. Apart from that, the data gathered also used to
construct the proposed guideline in this study, the guidelines to design and develop digital

games for older adults.

Otak Me! application is an application that developed based on the guideline from
the constructed guideline, which use as a tool to evaluate the effectiveness of proposed
guideline. The evaluation process for the constructed guideline occurred in Stage 3, where
the games in the Otak Me! application were tested to the target group in this study.
Qualitative and quantitative methods were used in the process to evaluate the constructed
guideline, include demonstration, observation, gameplay, informal interview, and
questionnaire distribution. Two different types of questionnaires used in the final study,
Game Experience Questionnaire (GEQ) and Questionnaire for User Interface (QUIS). The
data obtained from this study used in the Stage 4, which the analysis process occurred to

verify the effectiveness of the constructed guideline.

7.4  Study Limitations

There are several issues that have been encountered during this study. The issues are

as follows:
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i.  Difficulty in recruiting the target group.

This study started on December 2019 before the pandemic started. Although it
initiated before the pandemic, the recruiting process for data collection was started on March
2020, which the pandemic begins in all over the world. With the limitation of movement and
restriction order in Malaysia, the recruiting process become difficult. In this study, the target
participants were older adults aged between 55 and above, where they are considered as a
fragile community to Covid19 virus. Therefore, the process for data collection in Stage 2
and Stage 3 are facing difficulty as the gameplay session were conducted remotely instead

of face-to-face session.

The invitation for participation in this study were distributed by using email, social
media, and word of mouth. However, only few of the older adults were agreeing to involve
in this study. Some of the participants who agreed to participate in this study withdraw

themselves from participating due to personal reasons.

Despite the challenges in recruiting the target group in this study, a few older adults
were managed recruited during the pandemics. The sampling techniques chosen are able to

recruit more participants in this study.

ii.  Sample size of target group

The Department of Statistics (2020) has reported that Malaysia has 3.5 million of
older adults, however only small number of target group participated in this study. In Stage
2, there were two data collection method were used, quantitative (gquestionnaire) and
qualitative (informal interview). The number of respondents during quantitative is higher

than participants in qualitative method. This happens due to the requirements stated in this

110



study, where only older adults who have experience with digital games are eligible to
participate in the informal interview session. The rationale on the requirement is to
investigate their challenges they experienced during gaming session and their design
consideration for digital games based on their previous gaming experience. Therefore, the
number of the participants in the informal interview is relatively small compared to
respondents for the questionnaire. The requirement for questionnaire is open for all older
adults in Malaysia, aged 55 and above and there is no restriction on gaming experience. The
objective of the questionnaire is to investigate the opinions on older adults playing digital

games and their perception on the digital games and the design itself.

During the final study, only 16 participants were participated to test the prototype
(Otak Me! application). Thus, the data to evaluate the effectiveness of the constructed
guideline is not represent the whole population for older adults in Malaysia. In order to back
up the data, a mixed method between qualitative and quantitative approaches were applied

to enrich the findings in this study.

7.5 Area of Future Research

With the growing number of older adults worldwide, there are potential of the usage
digital games to improve their quality of life. Therefore, to improve this study, the study
limitations must be taken into consideration. A large number of the participants participate
into future study is recommended to get better understanding on older adults and digital

games.

Besides that, conducting a face-to-face session instead of remote session can help to

reduce the confusion of older adults on how to play digital game, as not all older adults have
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the knowledge to use the digital devices. The age range can be broadened into few subgroups

in order to understand the comparison of gaming needs and preferences of older adults.
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Appendix B: : Participant Information Sheet

Participant Information Sheet

Study Title:
Digital Game for Older Adults

What is the purpose of the study?

This study is being carmed out by Nurl Farinsh Binti Mohsin, a master’s degree research smdent at Faculty of
Computer Science and Information Technology, Universiti Malaysia Sarawak. The proposed of this work is to
provide a serious game famework for older adults, which in am will become the puidelines o1 an effective design
spproach that can be uwsed when developing an innovative game-based envirommen: that comelates the
technolegies and andragogy (adult leaming) perspectives. It will analyse the fagture o1 element in serous game
facilities andragogical perspectives, while maintsining pood gameplay for older adults. The foous will be on
empirically demonstrating what features of serious game framework are crocial for motivation and learning among
obder adult users.

Why have I been approached?
To be of value the study requires the assistance of many participants, for statistical parposes, since owing o
random elements and other varisbles, only a sufficiently large sample can be relied upon o give results to the
necessary degree of confidence.

Do I have to take part?

Ko. Participation is entirely voluntary. If you change your mind abowut taking part in the smdy, you can withdraw
at amy point during the sessions. This can be spoken request during any period of the stady itself or by contacting
me via email [19020202@siswamnimas my] or WhatsApp [013536700] queting your participant reference
number. If you decide to withdraw, all of your data will be dastooyed and will not be used in the study. There are
no consequences to deciding that you no longer wish to paricipate in the sudy, and this is seen as a normal right
within such research

The activitdes you will be invelved in will not be outside the scope of activides you would normally be asked to
participate in, in 3 moduls of this namre.

What will happen to me if I take part?

The study requires you (the participant) to complete a series of questionnaires swrounding your views of game-
based learning (adult learming {andragogical) perspectives), ICT (Information Communication Technology) and
your overall technical experience. You will then be asked to join the games demonstration or play through a series
of digital Serions Game that foons on ageing populaion. Each play throuwgh will be monitored by the researcher,
Furul Farinah Bing Mohsin, and at the start of each session an informed briefing will be given After this exercise,
wou will then be asked to fill out a second set of questionnaives which contain your views on the content of the
game's that you have played thronzh.

If yon consent to the audio and/or visual recorded interdiew, then you will be asked a series of questions to aid n
the development of & new older people game These gquestions might ask sbout your experiences and'or
suggestions swroumding ICT and older adult acceptance.

What are the possible disadvantages and risks of taking part?

Some of the tasks you will be asked to perform may be challenging or repefitive and canse some emotional
reactions within the normal range of reactions. This is a necessary part of the trial. It is not expected to cause amy
excessive distress and may be 3 pleasant experience. You may withdraw from the exercise at any ome and the
researchers may end the wial if undue distress does ocour to either yourself or the other partdcipant.

The interview stage imtends fo, in part, inguire about your experiences. If you feel nncomfortable or nnsure how
to answer, please note there is no rizht or wrong answer, and you can abways refuse to give an answer if you wish.
The interview will be audio or'and visual recorded, and you will be assigned a participant mumber that will be
cross-referenced to the consent form for confidentiality.

If amy aspect of the ressarch canses you dismess or you wish to remove yourself from the study, then you can
contact the researcher directly.
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What are the possible benefits of taking part?

The results of this study are intended to contribute to, and aid in, the design of further tools for game-based
leaming support (Serions (Games) in the subject area of ageing society. By concentrating research efforts into
praciiioner centred design, developers can optimise techmiques in ICT delivery by considering the acceptance by
AZeing soclety.

What if something zoes wrong?

If there are amy problems or you have any questions concerning the study at any time_ please contact the researcher
directly. If at any point a session needs to be postponed or cancelled, then the researcher will attempt fo contact
you as spon a5 possible nsing the method indicated by you on the consent form.

If you change your mind about taking part in the smady, you can withdraw at any point during the sessions and at
Aoy dme in the two months following that session by contacting the researcher wsing the email address or
telephone number stated balow.

If you decide to withdraw, all your data will be destroyed and will mot be used in the smdy.

Will my taking part in this study be kept confidential™

Yes. COnly researcher will have access to the raw data or the Director of Smdies if she is unable to discharze bes
duties. All the consent forms will be stored in a separate, secure (locked) location from the raw data itself Only
your participant mumber will identify you. This will be cross-referenced to permission forms.

All participants are asked to agree to respect the privacy of other participants and not disclose such information
outside of the research project.

What will happen to the resulfs of the research study?
The results will be written up and presented as part of the ressarcher’s Master thesis. Fesults may also be presented
at academic conferences and ‘or written up for publication in academic journals.

Who is organising and fonding the research?
The ressarch is organized by Numl Farinsh Bint Mohsin a Master Degree stdent at the Faculty of Computer
Science and Information Technology, Universid Malaysia Sarawak. This project is not externally funded.

Malking a complaint

Ifyou take part and are unhappy with any aspect of this research then you should contact the Principal Investigator
in the first instance. If you still have concerns and wish to make a formal complaint shout the research then you
should write to:

Associate Professor Dr Eartinah Bt Zen,

Dean,

Famlty of Computer Science and Information Technology,
Universiti Malaysia Sarawak,

94300, Kota Samarahan

Sarawak,

Malaysia

In your letter, please provide as much detail about the research as possible, the name of the researcher and indicate
in detail the nature of your complaimt.

Contact for Further Information

Principal Eesearcher Main Supervisor

Hurul Farinah Bint Mohsin D Surizt Eharrini Binti Jali
Bmail: 19070007 Gsiene Emsil. jskbartini @unimas my
Tel: +60135536 700 Tel: +6082-502647
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Appendix C: The Consent Statement

The Consent Statement

Please sizn both the Ressarch Team and Participant Sections

Reesearch Team Copy

Please answer the following questions by circlmg your response.

Have you read the information provided about this snady? Yes o
Have you able to ask guestions about this study? Tes o
Have you been given enouzh information regarding this sudy? Tes o
Have you received answers i all vour questions? Tes o
Do vou understand that you have the rght to withdraw fom this stdy witvout needing to providea  Yes o
Teason’”

Are you happy o deliver the session with research staff on-hand? Tes Ko
‘Would you like to provide feedback in one-fo-coe discussion with a researcher afterwards? Tes Ko
Do you consent o mdso ar‘and visual recording of the inberview sessions? Tes Ko
Are you happy o participate in all aspects of the stody? Tes Ko

Your siznature will certify that you agree to take part in the stady that you have been given information about. It will also
show that yvou have had adequate opportanity to discuss the smdy with an investzator, and that all your questions have
been answered to your satizfaction. Please note that this consent form will be kept by the researcher and will be stored in a
locked filing cabinet away from other study data and information. (bher mformation you provide will in no way

e connecied to this consent form. I have read and understoed the attached partcipant information sheet. By signing
below I consent to participate i this shady. [ understand that the interview will be andio recorded and transcribed aftermards.
T understand that I hawe the right to withdraw from the study without grving a reason at any time dunng the shady itself.
understand that I also have the right to changs my mind about partcipating i the stody until the data has been published,
at least up to 2 months after the sessions have ended.

T agres ta respect the privacy of other paricipants and not disclose any povate isaues that may anse outside of the ressarch

Froject.

Participant: Signatore Print Name Date
Participants emadl or phone:

Eesearcher: Signatore Print Name Date
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Appendix D: Questionnaire (Pilot Study)

Section 1: Demographic Data

1. Your cumrent location (State):
2. Gender: [ } Male
[ } Female

3. Age:
4. Marital Status:
{ } Single- never married
{ ) Married
{ ) Divorced
{ ) Widowed

5. Employment Status:
{ § Full time worker
{ ) Part time worker
{ ) Retired
{ )} Unemployed

8. Ethnicity
{ Y Malay
{ 1 Chiness
{ } India
{ } Bumiputera Sabah
{ } Bumiputera Sarawak
{ ) Other :

Section 2: Technologies Usage

1. How would you describe your computer skills better?
{ ) Expert- can perform various task on the computer
{ } Competent- confident to use various software
{ ) Movice- web surfing, email
{ } Mone- never used

2. What kind of devices you own?
{ ) Desktop PC
{ ) Laptop
{1 IPad
{ )} Smartphone
{ ) Tablst
{ )} Mobile Phone
{ } Mone
{ } Other :

3. Please indicate the name of your cument played digital game(s).

4. Towhat extent do you use a computer in your daily activities?
() Everyday
{ } Several imes a wesk
{ )} Occassionally
{ } Never used

5. Do you play digital game?

{1Yes
L]
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"Please skip to SECTION 8 f you did not hawve experience play digital game

Section 3: Game Experience

Please circle the number indicate your

previous  experience

using digital

(1= Strongly disagree, 2= Disagree, 3= Meutral, 4= Agree, 5= Strongly agree)

| felt content
| felt skilful

| was interested in the game's
storyline

| thought it was fun

| was fully cccupied with the
game

| felt happy

It gave me a bad mood

| thought about other things
| found it tiresome

| felt competent

| thought it was hard

It was aesthetically pleasing
| forgot everything around me
| felt good

| was good at it

| felt bored

| felt successful

| felt imaginative

| felt that | could explore things

| enjoyed it

| was fast at reaching the game's
targets

| felt annoyed

| felt pressured

Strongly
Dizagree

1

1

Dizagree
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| felt irritable

| lost track of time

| felt challenged

| found it impressive

| was deeply concentrated in the
game

| felt frustrated
It felt like a rich experience

| lost connection with the outside
world

| felt time pressure

| had to put a lot of effort into it

Section 4: Game Usability

Please circle the number indicate your
(1= Strongly disagree, 2= Disagree, 3= Meutral, 4= Agree, 5= Strongly agree)

| think that | would like to use this
game frequenthy.

| found this game unnecessarly
complex.

| thought this game was easy to
use.

| think that | would need assistance
o be able to use this game.

| found the various functions in this
game were well integrated.

| thought there was too much
inconsistency in this game.

| would imagine that most people
would leam to use this game very
quickhy.

Strongly
Disagres

previous

expenence

Dizagree

2 3
2 3
2 3
2 3
2 3
2 3
2 3
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| found this game very 1 2 3 4 5
cumbersomel/awkward to use.

| felt very confident using this game. 1 2 3 4 5
| needed to leam a lot of things 1 2 3 4 5
before | could get going with this

game.

Section 5 Challenges and Game Recommendation

1. What are the challenges you faced during gameplay session?
(e.g: small sereen, small font, too fast)

2. Do you think the game is relevant to your daily routine?

3. Any recommendation to improve the game design to captive your specification?

Section 6: Recommendation

1. Do you play any traditional games? (Secribble, Saidina, UnoCard, Jigsaw Puzzle, Mahjong,
etz

{1¥es
{ ) No

2. Whatis your opinicn regarding the usage of digital game among older adults?

3. Do you want to try play digital game?
{1¥es
{ ) MNo
Contact Information
1. Do you want to participate for further investigation for this research?
{1¥es
{1 No

2. EmailfContact Mumber
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Appendix E: Interview Questions (Preliminary Study)

Interview Questions.

1. Did you play any digital game? If yes, what is the game’s name? Why do you
prefer/choose that game?

2. How did you feel when you played a game?

3. What do you like or dislike about the game? (Interface/music/colour) Explain more.
4. Did you learn/gain something from playing the game? If Yes, please explain more.
5 Where and when did you usually play game?

6. Are you prefer playing game alone or with someone else? What the reason?

7. What is your opinion regarding older adults playing game?

8. What features would you like to see in the game that you played or going to play?
What is/are the reason(s)?

9. What feature(s) may put you off from playing game? Can you probably explain why
it is so?

10. Do you think playing games would benefit older people? Based on your opinion,

what kind of benefits that you think it would be? i.e. Social Interaction, Motivation .. ..
You can include your framework finding here.
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Appendix F: Questionnaire (Final Study)

Section 1: Demographic Data

‘four current location (State):
2. Gender: (| } Male
( )} Female

3. Apge:
4. Marital Status:
{ ) Single- never married
{ ) Married
{ ) Divorced
{ ) Widowed

5. Employment Status:
{ ) Full time worker
{ ) Part time worker
{ ) Retired
{ ) Unemployed

8. Ethnicity
{1 Malay
{ ) Chinese
{ ) India
{ ) Bumiputera Sabah
{ ) Bumniputera Sarawak
{ ) Other :

Section 2: Technologies Usage

1. How would you describe your computer skills better?
{ ) Expert- can perform warious task on the computer
{ ) Competent- confident to use various software
{ ) Movice- web surfing, email
{ ) Hone- never used

2. What kind of devices you ocwn?
{ ) Desktop PG
() Laptop
{ ) 1Pad
{ ) Smartphone
[ ) Tablet
{ ) Mobile Phone
{ ) Hone
{ ) Other :

3. Please indicate the name of your current played digital game(s).

4. Towhat extent do you use a computer in your daily activities?
() Bveryday
[ ) Several imes a week
{ ) Occassionally
{ ) Mever used

5. Do you play digital game?

{1 ¥es
{ ) Mo
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"Please skip to SECTION 8 if you did not have experience play digital game

Section 3: Game Experience

Please circle the number indicate your

previous experence wusing digital game(s).

(1= Strongly disagree, 2= Disagree, 3= Meutral, 4= Agree, 5= Strongly agree)

Section 3.1: Immersion

| was interested in the game's
storyline

It was aesthetically pleasing

| felt imaginative

| felt that | could explore things
| found it impressive

It felt like a rich experience

Section 3.2: Flow

| was fully occupied with the game
| forgot everything around me

| lost track of time

| was deeply concentrated in the
game

| lost connection with the outside
world

Section 3.3: Competence

| felt skifful

| felt competent

| was good at it

| felt successful

| was fast at reaching the game's

targets

Section 3.4: Tension

| felt annoyed
| felt immitable

Stron Stron
aly Disagree  Meutral Agree aly
Disagree Agree
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
Stron Stron
aly Disagree  Meutral Agree aly
Disagree Agree
1 4 5
1 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
Strongly Strongly
Disagree  Meutral Agree
Disagree Agree
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
Strongly Strongly
Disagree  Meutral Agree
Disagree Agree
1 2 3 4 5
1 2 3 4 5
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| felt frustrated

Section 3.5: Challenge

| thought it was hard
| felt pressured

| felt challenged

| felt time pressure

| had to put a lot of effort into it

Section 3.6: Positive Affect

| felt content

| thought it was fun
| felt happy

| felt good

| enjoyed it

Section 3.7: Negative Affect

It gave me a bad mood

| thought about other things
| found it tiresome

| felt bored

Strongly

Disagree

Strongly
Disagree
1
1
1

1

1
Strongly
Disagree

Section 4: Game Interface Satisfaction

Please circle the number indicate your previous

(1= Strongly disagree, 2= Disagree, 3= Meutral, 4= Agree, 5= Strongly agree)

Owerall reaction to the game Strongly

Wonderful
Easy
Satisfying

Adeguate power

Disagree

140

2 3 4
Disagree  Meutral Agree
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
Disagree  Meutral Agree
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
Disagree  MNeutral Agree
2 3 4
2 3 4
2 3 4
2 3 4
experience using digital
Disagree MNeutral Agree
2 3 4
2 3 4
2 3 4
2 3 4

Strongly
Agree

n &n &n in n

Strongly
Agree

in & n n n

Strongly
Agree

in n n in

game(s}.

Strongly
Agree

5



Stimulating
Flexible

Screen

Easy legible

Clear organisation

Clear order

Terminology and

Information
Consistent

Related to work

Consistent position of message on

the screen

Provides the information on the
current task.

Useful alert message

Learning how to use

Easy to leam how to use
Easy to find new function
Easy to remember how to use
Easy to operate

System performance

Sufficiently fast system speed
Reliable systam
Easy to comect ermor data

Consider both nowvice and skilled
user

Strongly
Disagree

Strongly
Disagree

Strongly
Disagree

Strongly
Disagree
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Disagree

2

Disagree

Disagree

Neutral

Neutral

3

Meutral

Neutral

Agree

Agree

Agree

Agree

5
5

Strongly
Agree

5
]
5

Strongly
Agree

5

5

bl

Strongly
Agree

]
5
5
5

Strongly
Agree

bl
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Section 5 Challenges and Game Recommendation

1. What ars the challenges you faced during gameplay sassion?
{e.g: small screen, small font, too fast)

2. Do you think the game is relevant to your daily routine?

3. Any recommendation to improve the game design to captive your specification?

Section 6: Recommendation

1. Do you play any traditional games? (Scribble, Saidina, UnocCard, Jigsaw Puzzle, Mahjong,
=

{1Yes
{ Mo

2. What is your opinion regarding the usage of digital game among older adults?

3. Do you want to try play digital game?
{1Yes
{ Mo
Contact Information
1. Do you want to participate for further investigation for this research?
{1Yes
{ ) No

2. EmailiContact Mumber
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Appendix G: Interview Question (Final Study)

Interview Question (Post Gameplay Session)

How do you feel during the gameplay session?

Do you like the game? Why?

What is your first impression when you see the game?

What do you like the most in the game?

Do you think the games are well arranged?

Do you find any difficulty during the gameplay session?

Do you think the game is suitable for older adults?

Are there any features in the game you want to put off? Why?

W NSO AaWNH

Soalan Temuduga (Sesi Pasca Permainan)

1. Apakah perasaan anda semasa sesi permainan?

2. Adakah anda suka permainan itu? kenapa?

3. Apakah pendapat pertama anda apabila anda melihat permainan itu?

4. Apakah yang paling anda sukai dalam permainan ini?

5. Adakah anda fikir permainan ini disusun dengan baik?

6. Adakah anda menemui sebarang kesukaran semasa sesi permainan?

7. Adakah anda fikir permainan ini sesuai untuk orang dewasa yang lebih tua?

8. Adakah terdapat sebarang ciri dalam permainan yang anda ingin buang?
kenapa?
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Appendix H: Expert Review Result

Number of expertise: 6 Experts

Area of expertise:  Expert 1: Multimedia Design
Expert 2: Serious Games and Augmented Reality
Expert 3: Education
Expert 4: Serious Games, Gamification, Playful Learning
Expert 5: Human Computer Interface

Expert 6: Serious Game

Year of Experience: Expert 1: 20
Expert 2: 5
Expert 3: 23
Expert 4: 13
Expert 5: 12

Expert 6: 6
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Highest Education Level

Highest Education Level
6 responses

@ Diploma

@ Bachelor Degree
@ Master Degree
@® PHD

Teaching Experience

Teaching Experience
6 responses

@ Less than 5 years
@610

® 1115

@ 1620

@® 2125

@ 26-30
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The Purpose, Design, Play and Experience Framework

The Purpose, Design, Play and Experience (PDPE) framework is a guideline to
design and develop digital games specifically for older adults. There are four quadrants in
PDPE framework. The first quadrant "purpose” consists of objectives, game type, goals and
target group. It involves the planning stage before designing and developing the digital game.
The second quadrant is "design”, which the design guideline to develop digital games
specifically for older adults is mentioned, consisted of the game mechanics, aesthetics and
graphics, content and information, and challenges. The third quadrant is "play", which refers
to the platform chosen to experience digital games. In this framework, smartphone and tablet
are suggested due to the nature of the devices which are easy to handle, and the interface is
simpler compared to other digital devices. The last quadrant is an "experience” which is
related to the player's experience during the gameplay session. All quadrant is framed

together, and the process is in the iterative cycle, starting from purpose to experience.

PURPOSE DESIGN
Objective Game Mechanics
Game Type Aesthetics & Graphics
Target Graup Content & Informafion
Goals Challenges
EXPERIENCE PLAY
Iativation _|
Challanging Platfarm
Engaging
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Question 1 (Purpose): Designing a purposeful game starts with investigating the purpose
of the game and how it can impact the player. This section aims to understand the purpose

before designing and developing digital games for older adults.

Item 1: It is essential to define the game objectives and learning outcome before

design and develop digital games.

Item2: It is essential to define the game objectives and learning outcome before

design and develop digital games.

Item 3: The gaming experience can be enhanced when the type of game able to deal

with negative ageing impact.
Item 4: Game goal can be achieved when the objectives and type of games are

aligned with the capability of the target groups.

Purpose Designing a purposeful game starts with investigating the purpose of the game and how
it can impact the player. This section aims to under...ning and developing digital games for older adults.

I Stronglydisagree [l Diagree Neutral [l Agree [l Stronglyagree
6
4
| II II
) 0 - — , -
is essential to define the game objectives and le... The gaming experience can be enhanced when the type of ga...
Itis important to acknowledge the target group for the game. Game goal can be achieved w..
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Question 2 (Framing): Design is an essential process in creating a blueprint or plan for a
game, and good design is what enables developers to create games that are enjoyable,
engaging, and intuitive for players. This section aims to understand the appropriate design

considerations that should be taken into account before beginning the development process.

Item 1: The mechanics in the game should be simple and straight forward.

Item2: Aesthetics and graphics must aligned with the capability of the target group.

Item 3: The choosen content and information in the game must relevant with the

target group.

Item 4: Different level of challenges can ensure player engage and focus on the game

and develop interest to play games.

Design Design is an essential process in creating a blueprint or plan for a game, and good design
is what enables developers to create games that a...ccount before beginning the development process.

I Stronglydisagree [l Disagree Neutral [l Agree [l Strongly Agree
4
0, —— - . —
he mechanics in the game should be simple and... The choosen content and information in the game mustrelev...
Aesthetics and graphics must aligned with the capabilityofth... Different level of challenges ca..
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Question 3 (Play): This section attempts to clarify why the platform chosen for

playing digital games is crucial when designing and developing games for older adults.

Item 1: It is necessary to choose the right playform to play digital games.

Item2: Smartphone and tablet can be used to introduce digital games to older adults
due to its nature: easy to handle and have simpler interface compare to other digital devices

(i.e: laptop, desktop).

Play This section attempts to clarify why the platform chosen for playing digital games is crucial
when designing and developing games for older adults.

4
I stronglydisagree [l Disagree Neutral [l Agree [l Strongly Agree

-

Itis necessary to choose the right playform to playdigital Smartphone and tablet can be used to introduce digital games
games. to older adults due to its nature: easyto handle and have
simplerinterface compare to other digital devices (i.e: laptop,...
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Question 4 (Experience): By allowing the target group to experience the game
during gameplay, designers can gain valuable feedback to make improvements to the game.
This section aims to understand the experience element before designing and developing

digital games for older adults.

Item 1: The usage of Game Experience Questionnaire (GEQ) and Questionnaire for
User Interface Satisfaction (QUIS) are necessary to measure the effectiveness of the gaming

experience.
Item2: GEQ is capable to measure the gaming experience of the player.
Item 3: QUIS is capable to measure the user satisfaction on the interface design in

the game.

Experience By allowing the target group to experience the game during gameplay, designers can
gain valuable feedback to make improvements to th...ng and developing digital games for older adults.

I Stronglydisagree [l Disagree Neutral [l Agree [l Strongly Agree

‘he usage of Game Experience Questionnaire (GEQ) and Q... QUIS is capable to measure the user sati..
GEQ is capable to measure the gaming experience of the player.
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Question 5 (Framing): All of the elements in the PDPE framework are framed by
one another. The rationale for framing all elements in the proposed framework is to assure

the framework’s success and effectiveness.

Item 1: The process to design and develop digital games is start from defining the

purpose to measuring the user experience and must be in iterative cycle.

Item2: If one element in the framework is not taken into consideration, the success

and effectiveness of the digital games unable to be defined.

Framing All of the elements in the PDPE framework are framed by one another. The rationale for
framing all elements in the proposed framework is...assure the framework’s success and effectiveness.

[ stronglyDisagree [l Diagree Neutral [l Agree [l Strong Agree

The process to design and develop digital games is start fromIf one elementin the framework is not taken into consideration,
defining the purpose to measuring the user experience and the success and effectiveness of the digital games unable to be
must be in iterative cycle defined
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