CHAPTER 1

¥
INTRODUCTION *
N3

1.1 Introduction

The growth of technology and its development as bzome'a hot topics all
over the world. The race in producing new technolo t fit 'nbt\he& of many
@

ages has resulted the innovation of serious games as the, assistive tech IoPy @I’ he
ng

rehabilitation field in the healthcare sector has been“tsing serious games as;\a-medium
N

for persons with disabilities to perform their exercise a rapy Q@ﬁe sessions.

Despite the advantages of serious g e%ssistin to eégrience a real-life
environment, some gaps that need t ahes iITj llo&,hlng the games.
In this chapter, the proble kgm::%?pla@ the significance of the
research and supported withw : N\G @em statement is precisely
o

c
highlighting the issue gthat %ds to Je solyed f@, ed by research questions and
g
ssed ion

objectives which discu s.ébsequently, the next subsections are

\ the.hext s
well-explained o&arch @s an@pes. The second last subsection will
r

show the pro@etrfd Us ofihi&'asearch on each research objectives. Lastly,

@,

the conc@? the fh ptegis i@n the last section, the summary.
 atf 4
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::\Woblem Background
U adays, technology has been widely used in every country in the world. The
sophisticated development and growth of technology is keep improving every day.

Along with the tremendous development of technology, it helps people to live a better



life. A lot of sectors all around the world gain lots of advantages from the growth. One
of the earliest sectors that received the advantages of technology developmw

growth is the healthcare sector. As it aims to make life changes in the con@ itis

important to come up with brilliant ideas to sustain the relevance of tec in every
age. Y'

As the healthcare sector is one of the crucial sectors that hasbéen a world-wide
topic for the past decades alongside with the growth mlrgy, it requires
comprehensive tools to ensure the continuity of people’s icipa or.ﬁ\khdo‘mmunity

(Azlan, 2019). The participation from the communit

Yw
including t ec’pl_&@?’fo are
efi% deve@?nent and

ne the persons with

disabilities gaining their privileges fro\%ﬂogy isb elv@he best treatment

disabled. Persons with disabilities received vari

sustaining interaction betw%

described a range of di spons
‘&

essential field to h eople iIitr%(wgain self-esteem and improve their

quality of Ilfe IS on *é.f"the findings from the development and

I
growth of @y Itis kno n ac} nology that has various types of equipment
which e ‘used du reh |tat|on sessions (Bowker et al., 2006). Hence,

assi technology is mver@‘to help persons with disabilities to undergo the
and exercises comfortably.

In Malaysia, it can no longer be denied that Malaysians have been equipped and

rounded by technology for more than 15 years. There are a lot of fields that require

the enhancement and improvement by using technology as a medium to transform a



better life. As the healthcare sector is one of the most important sectors in the country,
the transformation of using technology has been started earlier. Rehabllltatlon?!vs
become the selected place to apply the use of assistive technology to imp sons
with disabilities outcome (M. A. Ahmad et al., 2019). -\

The invention of assistive technology has led to the development of serious

4

games. Serious games are an example of tools often used and de E d as an adjunct

activity to non-recreational purposes like therapy a atlor In assistive

technology, serious games come with multi-modal func thatius mblnatlon
3

of text, audio, video and images. It has immersive cteristics t h’ﬁ"E\ stive

technology such as robotic, virtual reality, and or to lfl x@.énces for

persons with disabilities to perform their re I|t on lh\arap and e@clses (Lietal.,
2018; Merilampi et al., 2017). O

One of the gaps found in |st|ng Tga ei\for health care is the
N,
developmental focus that do%lead QO g eratln otivation and usability

experience for users (Usha ta ) 20][ smﬂ@hnology comes intending to
#t
erie

facilitate users, it is m‘%ﬁ 0 prom ﬂv@comes from the development of
serious games for r NKtatlor‘

the relatlonshlpK tion aV|o n users in continuing. Hence, with the

an essential field of study to ensure

intervention ivatign and sabili (F?ctors in developing serious games needs to
%e

NN
be done theLanti Py of p&tive feedback among users in rehabilitation.

AEI‘G are few resez;{.t\yfs from previous studies have highlighted the

i ce of having the motivation and usability attributes in helping the patients to

Q in and maintain their focus and attention to the exercises and therapies held by the
h

abilitation centre (Bonnecheére et al., 2016; Hellweger et al., 2015; Merilampi et al.,

2017, 2019). However, few outlined attributes that can turned out to be similar for both



factors though they have their own roles in user experience fields. Alongside of
searching the best model to be applied for this research, none of the modw
combining motivation and usability as the main factors. Though two diff@odels
can be used as references for user experience factors, yet not all s can be
implemented together. Y'

As this research is focusing on enhancing the user e erhb! model through
motivation and usability factors, here are examples of pre >Sks,:ar’:h that use only
one specific user experience model in their studies. Th lora 'OWUS games

X
for rehabilitation using user experience is focusi@ability actor (l’/ll@t al.,
I n

2020) meanwhile (Merilampi et al., 2018) is f % ce c@%tivation

is to b,@'gevthe gaps in
ien@mdel by focusing

serious games development for rehabtlitation/and user

on the relationship between motiv%nd usa%\fy\&

both factors to develop serious bilitation.

1.3 Problem Staterr%
Q

An attempt to incw&%e quality 0 ecovezﬁbr persons with disabilities starts with

N
rehabilitation M that use “assistiv nology. With the help of the assistive
technolog ns with 9sa iI't'e&-éan increase, improve, and maintain their
ou

4/
L)
@,

7%

’ 4
functi %’abilities t gﬁouﬂtre rehabilitation sessions and therapies (Bowker et
: § N

al. Serious games Bmvide a real-life environment and create different

%nces from the standard rehabilitation therapies and exercises (M. A. Ahmad et

0 2019; Merilampi et al., 2017). Hence, serious games brings more satisfaction for

persons with disabilities to experience the treatment comfortably.



The reinforcement of serious games is notably known as one of the methods for
users to adapt to a new environment while doing the therapy and exercise sessmnvh
that, it brings a new user experience for persons with disabilities to@%&ough
rehabilitation. Recently, serious games act as an aid to daily s during
rehabilitation sessions. Interactive and immersive serious games w important
modes that focuses on social interaction to promote the enjoyment and a real life

hal

experiences for users (Bond et al., 2019; Jer¢i¢ et al., a et al., 2018;

Tageldeen et al., 2017). .\d

play sefiou ade@ne of

e% ne\‘f specific

characteristics in making the engagement co uteui an bots ret al., 2018;

Unfortunately, not all persons with disabilitie

the ways to gain motivation and upgrade

Elor et al., 2019; Novak et al., 2014, e |,2017; etéﬁme) The recent

development of serious games ha |I|ta\$rp §\|s not focusing on
)Sy \

sustainability on motivation |I|t or sons @ disabilities during the

exercises (Merilampi et al. i;i 011} , the “}iflcance of the research is to
ivation and

highlight the importan abhlnbased on the previous research on

the development of WS gan' abllg.on
In Mala dev of te@élogy that focuses on rehabilitation is in
the making. re is a lot of vﬁus(j%arch mentioning the importance of having

\

motlvat bestfd d as ve technology using serious games as a medium
to | e the life quality of (ﬂ%ﬂed persons. However, there is no specific serious
ere developed aiming to provide health by sustaining performance through
atlon As user experience is a study to emphasize user’s feelings in terms of

uality, context, and relationship with other people, it is important to highlight the effect

of using serious games for rehabilitation (Tokkonen & Saariluoma, 2013).



Motivation and usability factors in serious games are important in buidling self-
esteem (Kusec et al., 2018; Merilampi et al., 2018; Siegert & Taylor, 2004Ym
management is a way to empower a person to be as fit as a fiddle by rem@ctlve
and taking more responsibility for their health condition. It requi owledge,
motivation, as well as easy-to-use and safe to facilitate perform %'whlle using
serious games for rehabilitation (Merilampi et al., 2018). How: not an easy way
to have a self-care without the help of proper exerci m

o'wation booster

especially for person with disabilities.

Several strategies have been proposed to i e patients’ C#I\@ and
exercise intensity during rehabilitation, yet not nvented fe @s games

4). Thé\\?s important
ads @%any perspectives

3%[ of serious games on

N,

user experience shows a signlﬂ%lghe n termscof e hy, positive feeling, and
aj ¥
i

behavioral involvement W%;exlal \l n s@nded (Pereira et al., 2019).
us

Consequently, motiva% "

4
coming up in the p ws re@ m ( et al., 2018; Merilampi et al., 2017,

2019; Olens, 2 ). (_)

r ore an 5 e@’w rds"have been mentioned in the recent studies

NN
from th% 2015 unti 920 on%tlvatlon and usability factors in serious games.

Alt, some of the re e%e‘n focuses on measuring users’ perspectives and

eg\hices with the use of serious games for rehabilitation (Merilampi et al., 2018,
)

Over the years, user experience becomes a key concept in designing an

to explore the potential ways to reach the gow k eb?l.,

to understand the needs of user expem;aﬁugh it wi

that can be combined as one (Law 200 9) aI i

ability are 6 rs in user experience that keep

d—

teractive products. However, the term itself lacks a proper theoretical definition and

is used in many different ways especially in academic and industry (Basri et al., 2017).



There are a lots of models for measuring user experiences such as Nielsen’s
Usability Model, The ARCS Motivation Model, The International Standarwbn
Organization (ISO), The Intrinsic and Extrinsic Motivation and Technology@;s ance
Model (TAM). Despite the invention and innovation of each mo ing with
different objectives, there is no specific model that covers both motivmnd usability
factors in user experience (Hussain et al., 2016). The invention of assistive technology
brings lots of benefits to the rehabilitation field by usin Rs-ge]mes as tools to
undergo therapies and exercises. .\d‘
ain term e*)l&@‘ze; of
disabiliti hilamg; interact

NS

15)1He itis j@ortant to have
focus research on motivation and uwactors in exp@ﬁce using serious

games for rehabilitation as it brings@n mpact on \Sﬁngw
% % =
life. “« Q-
[73) S
1.4 Research Ques(% 4 b}“l 0
NQliley

The questions be@the giaps nd a% ed to be solved from the statements

N
above. 1 O
\ ¢ ? (,)
1. e the attributes of vation and usability factors in user experience
4
%erious games? X
A -

N
\2. What are the relationships between motivation and usability factors that

Qe affect user experience in serious games?

3. How to enhance the new user experience model for serious games using

User experience on the other side becomes
emotions, behaviors, and attitudes towards pe

with computers and robots (Hashemi & H

motivation and usability factors?



1.5 Research Objectives

The objectives as follows are clearly stated to overcome and solve the problems. z

1. To identify attributes in motivation and usability factors in e; ea)rlence
that influence on serious games.

2. To determine the relationship between motivation4and usability factors

towards user experience on serious games. Y'

3. To enhance the new user exprience S ril)us mes for

| 2

rehabilitation. \ ¢
é\ jt S

4 b

1.6 Research Hypothesis ?' \ b

N &
This section is the continuity of th@ researc ctivb((vhich focuses on

exploring the relationship betweenfuser expe N%to l@.serious games. The

_ ; N
hypotheses are proposed with in c8hcer igur. (I)l shows the the chart of
&

relationships that refers to the%nd r jecti@The research hypotheses are

formed based on moti% d usabLty f tdrs.@‘y%rds user experience on serious
s s

games for rehabilitation. Foll le 13 plays a set of relationships which

&




H3

Usability Motivation

DV

H2 UX on
Serious

Games

\i

No Hypotheses %

H1 Motivation facto %mc ectmgﬁer experience in
serious games

H2  Usability @mlflcitly ectl@a er experience in serious

games d
ing on t@motlvatlon factor as a mediator

er (kis‘é/rlence in serious games

H3  Usabi r is depe

tha:'!snl antl

hov&s ))ie@ which uses the motivation factor to correlate
with user experience on serio

l@;gg.mes meanwhile hypothesis 2 is focusing on the

us
L

factor in the relatlonshlp with user experience on serious games. The final

thesis on the other hand, focuses on user experience in serious games as the
independent variable with the motivation factor acting as a mediator and a causal



antecedent of usability factor. Hence at the end of the calculation, the third research

X
g

The study sought to examine the relationships between motivatio%gability factors

objective is started to be formulated.

1.7 Research Scope

in user experience towards serious games for rehabilitatio Y'

Table 1.2: Research Inclusion and

Scopes Inclusion Criteria clusion Criteri -
Venue A rehabilitation centre in MalaySia=A re ﬂ'ithentfeﬁ]at uses
where the assistive technob@: (::Kehabﬂ@&with no
serious games are us&a}\(ﬁ) i i
it

medium for persons w

disabilities to unde \thgn @o undergo

o N,
rehabilitation

i L habitation sessions
N ¥ K
N,
en

Respondent  Patients wh ealt!y g %ﬂents who are unable to
. (. . .
to per% S|t-to;§ nd gusgerform a sit-to-stand exercise
ibed

ogy. and serious games as

S
é\ None of these two

None of the mentioned age

%p Patients who are selected by the  Patients without these four
physiotherapists are from the diagnoses and has clear
spinal cord injury, stroke,

10



traumatic brain injury and neurology impairment are not

amputee patients who have less  selected Y_

neurology impairment \

Assistive Robotic, simulator, and virtual None of these thr ologies

Technology  reality Y'
using Serious V

Games Y.
Design Survey design and quantitative N@ riteria
thod thod vi tionnaire. 15 -
metho method via questionnaire ' L}Y'
samples from respondents are =\

taken for each assistive techn
N <

Table 1.2 explains the inclusion Wsi Bit for hole research.

The research is held in SOCSO Tun Abdul a R% 'on&g?re which is located

in Malaysia. The main reason for (QJ tm a o

iorﬂ;sntre is depending on the
use of technology while u g the

e
1(4

/

5 Z

“ &

ies’ and &‘%e’rcises. There are lots of
rehabilitation centres i a&i.z:yet #CS lur@l Razak Rehabilitation Centre
is the only centre that se% es é,each rehabilitation sessions. The
rehabilitation cer@ui !d wi vari@ypes of assistive technology that use

serious game(%er Ses. j!si ive”technologies are robotic, simulator, and

virtual rea%v ‘&'}
’ S
S e selecti o\’reg@iﬁjents for this study was based on the prescription
Oﬁ%ge

C.)
an tions from the expe}s in the physiotherapy field. Hence, patients who are

% perform sit-to-stand exercises and are healthy enough to play serious games

ile undergoing rehabilitation are selected for this study. They are the selected

respondents who understands simple English instruction from the games and have less



neurological impairment. There is no minimum requirement for gender in this research,

thus the respondents are both male and female gender range in age from betwee

50 years old. As the respondents are prescribed and suggested by the phy o\nsts,

they have been divided into four (4) groups based on their capabilities d'l;@gnosis of

health. ?
The four (4) groups are coming from spinal cord inju;*\fis patients, stroke
trents.

patients, amputee patients, and traumatic brain injury (T r«s SOCSO Tun

Abdul Razak Rehabilitation Centre is using three ( ffere t‘t)s{sd assistive
L ]

sé g@s are
eir@?ties. The

i u@?; below.

S

Simulators

Robotics

Virtual
Reality

The last inclusive criterion for this research is focusing on the design method.
e design method used is survey design and quantitative-based method. As the survey

design and quantitative-based method are used in this research, all respondents are

12



ended up answering the questionnaire after completing all the therapy sessions. Each
respondent will only play with the selected assistive technology prescribedwme
physiotherapists. The research is held in the middle of the coronavirus a@%\ence
there are limitations in getting more respondents in that period. A ult, each

assistive technology is generated 15 samples, totalling 45 respondentsifrom 4 different

groups of diagnosis. . \,
1.8 Research Significance .\d
e

- | | | &
The research is aimed to study and contribute to mmur}ty specially %&persons
with disabilities and the technology commuw. Th \ran ance aé'hoosing a

akqsiﬁwhe continuity

rehabilitation centre as the place to make Nbut'on i
of motivation for persons with disabiltties to, und the rcises daily. The

C\ 74
importance of sustaining the motivati aan '\Nith various types of

o
impairment in the rehabilitati& e has beco moﬁ(ﬁﬂlenging without the help

of assistive technology Ehatvﬂes se’ious N

es a%ools to do the therapy. Hence,
with the energy and time given, the\ i

'S
idhé}g the rehabilitation centre where the
whole research is %Iaee zlre ongof the,important focuses.
N
E'ls @)(Mhance the user experience model using

As therp e of rese
motivatio bilit m1‘?6 n .sﬁeﬂs games for rehabilitation, it is important to
w oti

tie

’
{atior‘gand usability factors. The identification of attributes

identi ibutes of
>
IS K the relationship bethC;%n user experience and serious games and the impact

‘éed by both. Hence, the third research objective is achieving its target. The

Oxancement of the user experience model is aimed to assist serious games developers

in developing motivational games with an additional of few attributes in usability.

13



This research contributes to generating new ideas for improvement and
progression in the technology community. Hence, the significance to perfo

research is to help benefits the growth of technology among people who ar@oing

rehabilitation sessions to improve their daily life. A

1.9 Research Structure and Organization : V
The structure of this research is organized based @ea‘cr'\qations and
objectives. The proposed methods are used to achievegthe objectives of this tubI)Q?able

[
L&
1.3 shows the constructed research methodolo del that explains t‘T pecific
4

\ N

method forresearch objectives and questions.

A

Table 1.3: Research Stru e anQ

Research Questions Rese jec}\iwr"y N@jﬁds

'

What are the attributes of T ify attributesin Qghﬁrature Review

motivation and usability _motiVationland USability -\A

factors in user q%wt;s inr,ser e(ieQ'S‘é

experience on serious at inflde n o‘en@s

games? &\ @ <$
\ 1 O

¢
What are h eté'rn‘q'r_l?he Hypotheses design,
h%e I

relatio tweﬁn n I |o@ between Survey design and
moti %nd usabili fﬁot@'on and usability quantitative method,
f at affect user fasi'd?s towards user Statistical Packages for

lence in serious experience on serious Social Sciences (SPSS)
‘%&s? games. used for reliability test,
Q Partial Least Square -
Structural Equation
Modeling (PLS-SEM) for

14



correlation test using

SmartPLS software Y'

How to enhance the new To enhance the new user PLS-SEM C}

user experience model  experience model on

for serious games using  serious games for Yv
motivation and usability rehabilitation. V
factors?

Table 1.3 shows the methods used in each research q ew Leach the

e method used i e@zure

is :{ usingyy;pothesis
esigv\. Forthis ob@e., it involves
SW@LS software for

correlation tests on PLS-SEM. Fin%he last \%M ) ;@’ained using the PLS-
N,
%ﬁ' [ mﬁhapter 1 until Chapter 5

objective of the research. For the first research questi

review from previous research. The second obj

design followed by survey design and quanmﬂw

calculation using SPSS software for4geliability tests

SEM method. Figure 1.3 show:

which summarizes the who@' Is Tésearchi,

15



Explained in 10 subsections starting from introduction,
problem background and statement, research question
followed by research objectives, hypothesis, scope,

significant and structure and organization. The last \
subsection is summary of the whole chapter :

Introduction

Y

Discussion on rehabilitation, assitive technology, serious
games and user experience factors. At the end of the
chapter, a conceptual framework is formed

Literature Review

.

Research design, methodology and pilot study are the aim '

Methodology of the whole chapter. The results of each subsection is
explained with charts and tables
L 4

w1 §, &
All data are gathered and tabulated in this chapter. The *

analysis is made with SPSS and SmartPLS software to

Data Analysis and | ot the reliability and correlation of research hypothesis.

Results The results are used in validating the enhancement of

user experience model and the results of validation from E\ z

the experts is showed at the end of chapter
AN N '1_5<

The final chapter is highlighting the research limitation,
contribution and overall achievement

q 7
S NI E
Figuge 1.3:The ructure rganization
? 'S

-‘ .“40

Chapter 1 ins the |on a search background where research

Discussion and
Conclusion

questions and bIe stat red d The objectives of the research were
em%egar(/‘ajestlons and yet followed by the view of the

clearly menti ans er th
relatlon based o

n formation of the VK research where the research structure and thesis

e
exp nce factors. The whole chapter 1 is showing the

0 t|on were explained before the summary.
In chapter 2, the main concepts of the research are generated from the relevant
terature reviews. The systematic review is used to identify the overview of

rehabilitation, serious games, and user experience factors. The attributes of user

16



experience factors are recognised from the relevant previous studies. The justification
for proposition of the questionnaire and the selection of the assistive technow
explained in this chapter. The next chapter is the methodology chapter Whi@}ssed
on research design, methodology and the results of the pilot study. In tkﬂéﬁpter 3, the
significant reason for choosing PLS-SEM is explained. Y'

Chapter 4 consist of data analysis where all attributes from” motivation and
usability factors and relationship are determined. The res L?w.q

L'estionnaires are

tabulated in the form of four main analyses: Cronbac Ipha Iweliability,
"AY

“there will b dlsc_ué?;bn on

is % nd folfowed the

andThe ert. TJ@E; chapter in
this research is chapter 5 where t&m)s to dis theéearch limitation,

" &
N RN
1.10 Summary é\
4 I '
As a result of technolog advan\ alé(is}iye technology is presently being

developed all ov@hrld@ of asii«%/e technology in the healthcare sector

AVE, and Path Coefficient. At the end of this cha

model validation from the experts. The post

N
especially in ghe “wghabilitation™field Iea'gls’ to the invention of serious games for

junct tools of assistive technology that aimed

rehabilitati ous games actias

to bri periencesito p@rsonszwnh disabilities to undergo therapies and exercises.
N

However, there are Iimitationshﬁ?'s,erious games for rehabilitation when it comes to user

B e

%nce. Motivation and usability factors are used in this research as suggested in

0 previous studies.



Hence, the research questions and objectives are derived from the problem
background and statement involving user experience and serious ganw'm
rehabilitation in Malaysia by referring to the previous studies. The researcl@leses
are derived based on the second objective which is to determine ﬂ%ationship
between user experience factors on serious games for rehabilitation. Wre three (3)
main hypotheses that require many methods to measure the co%;l\.m«. The following

subsection in this chapter is explaining the research signfficance, s';ope and thesis

organization by grouping the information using tables antafigure ‘\d
L 4
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