CHAPTER 5

DISCUSSION AND CONCLUSIONS

5.1 Overview

X
K\

In this chapter, the research discussion, output, contributions, an%Zmendatron for

potential future works are summarized. The research drscussmTe on the research
ex

objectives and followed by the output of each objectives i t ubsectron. The

success of the research objectives and the contributions of this study ar ussequ he
research contributions are based on the theoreti empirical p 'I'heégh there
are contributions, benefits, and advantages fr res ‘h esea s and the
rehabilitation field, there are a few limitation IS sﬁiy need to,be enhanced in
for future work. The last section in this er is reco endat@ future works for
researchers in the rehabilitation ha:i n%\v Xn aégs‘;ve technology. The
continuation of this research heading.to theffutu redfin |ngs.
i

5.2 Research Dlscu% 'b}“éj/é.%

In this section, th@her @ the f@gs of the study by viewing the research

O

questions and@j es/ THe a qemeﬂm of the research objectives are explained in

O
the iden g’ fu;e bey- ce@ore the recognition of the relationship between

user e ce factors through ivation and usability towards serious games and the

f: tlon of a user experience model in serious games for rehabilitation.
Q 5.2.1 Research Objective 1
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The first research objective is focuses on the identification of user experience
attributes based on the two factors: motivation and usability. The researcher is uw
primary sources in the literature review to recognize and classify ea@zords
highlighted from the previous research into their specific attribute. THE%butes are
ease of use, learnability, memorability, and satisfactions from uszwt.y' factors and
attention, relevance, confidence, and satisfaction from motivation factor. Hence, the

Xo.m the research

identification of attributes from user experience fact

contribution to the rehabilitation field and the enhancement in th.é*d@pment of
&

serious games. J _\‘-}
From the first research objective, the er_ha$ outlired mg?;/- type of

keywords from the previous studies an@hdivided

into t\aé\grain factors.

abili ctors in helping the
N

(Bonnechére et al., 2016; Hellweger %15; Meri

highlighted the importance of havi%otivatio%&

persons with disabilities to sustai aintgin thei cuﬁ attention to the repeated

exercises and therapies h Ne é
experiences in playin%i gamesthas een h@lighted with many keywords to

emphasize the att&qn dev?
Adaptive, intefactive;
NN S
the keyworgf nd and used b ecEn esearchers to focus on usability and motivation
e

"
in user % ce. T Its in&evious studies, it shows that user experience

attri through motivation aﬁmsability factors that have been used to bring new
N

eani@fl, engaging, challenging, and simple are

e ces to persons with disabilities to undergo rehabilitation. Hence, the first
bjective of determining and identifying user experience attributes through motivation

nd usability factors in serious games for rehabilitation is achieved. The results of user
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experiences attributes identification from previous research are shown in chapter 2,

X
Q0

The second research objective is to determine the relation ofCer experience

from Table 2.8 and Table 2.9.

5.2.2 Research Objective 2

factors through motivation and usability towards serious w!! The research is

continues to explore the relationships on eight (8) ide

i i i i i ifi bu s'that me from
the two main factors in user experience using the alysis in ghaptef :}\azrd 4.

The second objective is referring to the researc thesis (RH). th('ere%re three
4

main research hypotheses, RH1 and RH2 are f smg \ﬂ"\ e-to-m@élationship

mes g\ehabllltatlon

between motivation factor and user ex@' in seri

Meanwhile RH3 is determining the re nsh be

u f rre itation.
8 *E;b
The results of RH1, R H3 h exp d throughout the research

starting from chapter 1 for t odu ion cl ap @or the results. Hence, Figure
5.1 shows the overall relatio h|p indt hih thesis and is followed by Table 5.1
on the overall rel@ mvl)Ived the r@ch
N
N O 5
4
Q- &
& v
3
'~ N

motivation factor on user expe ie I’I

*
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Mediator

Motivation

H3

Usability Serious

DV

No Hypotheses
P \m )

H1 Motivation is significantly affe tingu\s ermh!’in serious games
Hla  Attention is signifi &)ffec@' i a.tllgn in serious games
H1lb  Relevance is signifi ly affectingethe m ion in serious games
Hlc  Confidence ismlca t g the-motivation in serious games
H1ld  Satisfaction |§|gnI ificantly affe tlré‘u.:}motlvatlon in serious games

H2 Usabili nificar}d a cpn% r experience in serious games
H2a  Easg'ef use is s'lg \hn y af%idg user experience in serious games
H2b a ility.iSsigni
H2c ?'1

N

f
O

€s

L ity nifi antly.gzcting user experience in serious games
cm\ora Ii% i ca%tfy affecting user experience in serious

\
E;atisﬁ i,signiﬁ&ntly affecting usability of serious games

>

Ha3ii

Usability is sigmificantly affecting motivation of user experience in
serious games\

Ease of use is significant using attention towards user experience in
serious games

Ease of use is significant using relevance towards user experience in

serious games
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H3iii  Ease of use is significant by confidence towards user experience in

serious games

H3iv  Ease of use is significant by satisfaction towards user EXE%z in

serious games
H3v  Learnability is significant by attention towards use ience in
serious games

H3vi Learnability is significant by relevance towards,user "experience in

serious games Y.
H3vii Learnability is significant by confidence r usef experience in

serious games

H3viii Learnability is significant by satisfaction towards s:,r\ﬁgén@n

serious games I .{')

H3ix  Memorability is significant in $%Je% erience
in serious games

H3x  Memorability is significa@%g r :\')an owa
experience in serious ga\ O

H3xi icant in ua\m‘de

« Q—
ifi i satﬁmlon towards user
Yegg) S
H3xiii Satisfa% ignificant us gétte@m towards user experience in
a

. ' g
serlogD \" C'}‘/
H3xiv S& n i@nt us@levance towards user experience in
: N
MS ggmes b Lu(%_,
atisfaction is stgnificant using satisfaction towards user experience

HBQSHPR# é\

J’ Satisfaction i! ignificant using confidence towards user experience in

%
£7

H3xii

e
S

serious games\c'j

s Hence, from Figure 5.1 and Table 5.1 it can be concluded that there are significant

Qelationships between user experience and serious games through motivation and

usability factors. The eight (8) attributes are affecting user experience in serious games
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for rehabilitation. Motivation and usability are important in making the user experience
a vital characteristics to be embedded in developing serious games for rehabi ]
As assistive technologies using robotics, simulator and virtual reality hav@\sMsers

dynamically responses with the process of adaptive change plan lifestyle,
interaction and motivation are the attributes that have been used Qeatedly in the
previous research. Figure 5.2 shows the relationship between_user &Xperience factors

and serious games for rehabilitation. '

Serious Games

User Experience

Attention
Ease of Use
Relevance
Memorability
Learnability
Satisfaction-M
Satisfaction-U
Confidence

. , ;e
e 5.2.“Rge(ylshi$tween User Experience Factors in Serious
&

Games

C,.

E Figure 5.2 shows the Venn diagram which has led to a theory construction that

e attributes in motivation and usability factors are the user experiences that affect

serious games for rehabilitation. Usability and motivation factors are important in
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providing memorable experiences through learning and sustaining motivation through
positive feelings and attitudes (Merilampi et al., 2017, 2018). Hence, the r?l!m
hypotheses helps to identify the relationship between user experience \ that
influenced serious games for rehabilitation. A

The determination of the relationship of the user experience fa%rs motivation

ies, there is the

and usability fills the limitation to inadequate available evid |nd the specific
attributes in serious games for rehabilitation. From the p ]z tuci

intersection of criteria between attributes in motivation usa |I| rs Hence

Table 5.2 shows the results of intersection cntene@ixperl jo’s

Table 5.2: Results of Intersection Chiterig’in Uier enen@Factors

Attribute Criteria \) Atfrildtes O
Learnability of Usability Easy to learn to achie Tpt)/f,(\eliable presence,
and Relevance of goal and aaj og pe@ve interactive

Motivation orie and metive A%
N

Satisfaction of Usabilit)(PIea nt feelings such as citing, enjoyable, fun,

and Satisfaction of om of éh g‘f <Q comfortable, positive feedback,
Motivation &\elf@ on % motivating
achi S Q"

\ IO | |
Ease of Use of% ty eTp s'to féE'Dat ease  Low risk, easy to start, navigate,

and Attentl and bring pereeptual and  and set up, cooperative, focus,
Motiva R/ ’ ifquiry X immersive, real
A 4
\

% ble 5.2 shows the intersection of criteria between user experience factors in
erfous games for rehabilitation. From eight (8) quality attributes in user experience
actors through motivation and usability, six of them are intersected by criteria and

keywords mapped from the previous research. Learnability of usability factor and
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relevance of motivation factor explained on goal orientation and ways to achieve the
goals. Since serious games are developed to be one of the platforms for aw
technology in rehabilitation and every rehabilitation session has its@oals,
learnability and relevance attributes can work together to fulfil the targA

As rehabilitation exercises are repeated and tedious therapies, persons with
disabilities require an adaptive, interactive, reliable, pre nNoperative, and
interactive serious games to undergo the sessions acco &.

pre'vious research.

Satisfaction is another usability attributes that brings om and

t feelings
"X

s for rehabi aﬂo&‘%’fough

of % i act@legative,

choesing \@;express on
achievements. Hence, exciting, enjm iez:)fun, comfort, po@e feedback and

motivating are the keywords highli@asby the r\u%e c}@}s.

" &
5.2.3 Research 0@3 ’Aj \A

'S
The last objective of this re eanﬂw’j;&wate a new model based on the user

experience factom fous dames. The n odel is formulated according to the

towards persons with disabilities who played serious
the path coefficient of the attribute towards sati

the criteria bring pleasant feelings such

3
—=

N
previous mod, Nn in Cha ‘%l T]@%M{CS Model for motivation and Nielsen’s
Model for ility which also hav n used in previous research. According to (
'
Keller. echnolo as'infu a lot in the learning and exercising environment

N
an% rated with new iﬁggvative application. Yet, the adaptations of basic

%dge of motivation are getting challenging. Hence, in managing motivational

Omponents in the environment, the integration of technology can be the delivery

sytems.
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The ARCS motivation model can stimulate and sustain the motivation in users
using systematic ways (Hamzah et al., 2015). Apart from the use of the
Motivation Model in formulating serious games for rehabilitation, Nielse%\)ility
Model is bringing a few aspects that set freedom, easy to learn and eag&emember
(Yuniarto & Herdiana, 2018). The resulted model is validated througwe' partial least
square from structural evaluation modelling (PLS-SEM) usin WS software and
SPSS software. Thus, the intersection of the two models g?:

AIi&CS Motivation

Model and Nielsen’s Usability Model is important to assiStin develop ous games

Y
for rehabilitation in Malaysia. é J _\0}
4

"t
5.3 Research Output %

(,}/"\

This subsection is outlining the output that ha a&h@ed throughout the

research. There are two findings &h }n Re%’ie a t@output. The formation
S

o
of user experience factors newﬂ i in tpuhﬁg end of the research. The

formation of the model fr is re’earc i

e ta&hs\hed through motivation and

I

%

usability factors in user experience. oteesdpf identifying and determining the

N @
factors from two m userlexper nce f c&’s: motivation and usability, has led to

the questionn Ngn r this sedrch_.g:h’e combination of motivation and usability

has encou e researcher t e@ré more on the benefits and advantages of the
. 4 .
two main rs towar ser{)us dgames for rehabilitation.
: ; 4
\ output of the syst&;aic review in chapter 2 has turned out to outline eight

| factors from motivation and usability attributes in user experience. The factors

19

0 formed from two different models: ARCS Motivation Model and Nielsen’s
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Usability Model. Table 5.3 shows the final attributes from two factors in user experience

that affect serious games for rehabilitation.

Table 5.3: Finalize Attributes from User Experience Fa

Attributes User Experience Factors q
Satisfaction-U Usability Y'

Attention Motivation

Relevance Motivati .\d‘

Memorability Usabih J ' _\"}
Ease of Use lity

Confidence tion\‘. ‘P/T
Satisfaction-M ivati ¢

Learnability \ sabili
2‘-@5 L&
From the finalize attributeésw r gxperien ct@n Table 5.3 above, the
ingese

o
characteristics needed in deveh& rious for rﬁ&bilitation are highlighted. A

\
set of questions are de 'gneQO find the u ’i f@ck and perceptions on serious
n. Sa/

games for rehabilitatio ey d@ qﬁ@j,tative based method are applied to

show the user e@ fa t!)rs ingmotiv and usability. Hence, from the user
(\n;: >
experience fagtor ew mede fﬁlm d and summarized all the factors from two

different f%motiv ionjan usQéTfy that give the impact on serious games for
‘v’s
rehabilita

0}3'

\ e second research}nput is started from the formation of a research
‘%esis that lead to the formulation and calculation of a total of 24 relationships in

this research. A new model then has been formulated by combining motivation and

=R

usability attributes that finally show the total number of 22 relationships are approved
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by the experts and the analyzed results of feedback from the questionnaire using PLS-

— Ease of Use Attention
Mediator

| Learnability

SEM. Figure 5.3 shows the output model from this research.

Relevance

Usability |— Motivation

—{ Memorability

Confidence '

_»( Satisfaction Satisfaction V

UX in serious

N
€
Starting from the identi ia% the user ex Fienc{éaibutes in motivation and

usability to the recognitionf\grelal I etw@e two main factors towards
serious games, this res% com'e' ut t}% @formulation of the model which

| L G
benefited the rehab&shmn flel'i Istive nology development. Thus, the new
arl

model is the su fa userexperience factors: motivation and usability

#
that affect t&g@er'

54 &arch Contributior@’
%ntribution of this research is important in assisting the development of future

Qrks. The contributions are divided into three: theoretical, empirical and practical. The

Y
/@é 5

theoretical contribution is based on the user experience studies in rehabilitation from
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the literature review. The empirical contribution is based on the relationship between

the user experiences factors and the new model formulated at the end of the re r

Lastly, the practical contribution is focusing on four different groups th@been

benefited from this research. Thus, this section is delivering the esseﬂH;Qessage to

the future development of serious games for rehabilitation. ?

5.4.1 Theoretical Contribution z
The theoretical contribution is referring to previous s ud.ua\ﬁgha@aeen
(,)
tabulated in the literature review in chapter 2. The ibutions are f smg G?Nhe user
rlstlcs@ﬁwotlvatlon

and usability called as attributes from é% games| dewelope grehabllltatlon

purposes. Serious games are giving out a tmw% igmth disabilities to

ed)éhelps users in gaining

confidence, more focus and s with theserv. es 0 d in serious games.

From the literature r the tud f us&%perlence has been widely used
for enhancing the deve op ent of g‘am&; for rehabilitation therapies. The
attributes from m va andl usabl ity fac in previous research are focusing on
giving the e ers ns, wi dltab(')igle@ and patients to undergo rehabilitation
exerC|ses e ney ttrlbutes from both motivation and usability
factor: be used'as on'e oftgne essential keys in contributing to future works of
seréwes for rehabllltatlo?l\

%Besides, from this research it shows that user experience factors through
Otlvatlon and usability have positively influenced the rehabilitation in the healthcare

sector. It contributes to a new discovery of eight (8) vital attributes from two different
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user experience factors for developing the best serious games for patients or persons
with disabilities to undergo their therapies and exercises. The eight (8) attribw
ease of use, learnability, memorability, satisfaction in usability, attentio@nce,
confidence and satisfaction in motivation. *

The attributes in motivation helped the therapists to outline best goals for
persons with disabilities or patients to improve their health rMces meanwhile
the attributes in usability helped the therapists to suggest pggsiitive technology
according to their needs and sustainability in rehabilitati erapies Mses. user
experience benefits both person with disabilities @wapists nr bi’it@tl’he
discovery of the relationship between motivation  an uSabili facQK in user

experience, it helps the rehabilitation field, to ,take ﬁerio y the.@e of assistive

&

technology in therapy. \ O

In conclusion, user experieﬁﬁsactors ?ﬁﬁg\trggm tk@"ron and usability are
ﬂé 2)

essential in making a quality lif als of‘patle s«and ns with disabilities who

undergo rehabilitation usin }{s games. $
T N
4 ¢ &
542 Empirigal Contr Sition é./
k &
Thee Mco ribu?s hbn(@’gte{ped in exploring the relationship between

'
the user e factars a rmulating new model. Though there is a positive and
’
negati w in the rel |or1ghip Bgtween the motivation and usability factors, yet the
: § N
on% nship that has beemminated from being part of the model is ease of use

levance and the relationship between the satisfaction attribute in usability and

Otivation. The process of rejecting the two relationship is started from the data
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generated from SmartPLS software to the suggestion by the expert as both relationships

are not affecting much the therapy objectives in the rehabilitation field. T
This research has come out with a new model that helps in bﬂ%ﬁsﬁve
technology and rehabilitation fields in ensuring the best service is pro I persons

with disabilities who undergo therapy sessions by playing serious games. Serious games

which have been one new method in the rehabilitation field i Mia according to
the expert, has become the first choice to be chosen by the t Zand atients in terms

of assisting and boosting motivation level. The most Cencerni g.hclgdthat bring
L ]

o _ o _ N
motivation to play serious games for rehabilitati e attentio elévi@g, and

memorability while the chosen quality for usability “at hede the@arch are

satisfaction and ease of use. \, g
Hence from the finalize relN Hla have d n@%oncept of using

assistive technology in the rehabiliﬂ'%fleld. \mo$ r e@n the game, the more

N,
confident and satisfied the user%pon&towa er litation exercises. When

\n &
users are getting more confident ‘and T ledwith Assistive technology used by
playing serious games ol, theif reh ili‘ca@goals are going to be successful
4 ¢ &
\iealth perf .

in terms of motivat'm@nin@
R
.4@tica;‘o)%uﬁo&_}

f R

ol

4
Wubsectio 4 the'practtml contribution is highlighting four focused group
>

tha% ted from this resea?cci;? The four special groups are the Ministry of Health

ia (KKM), the rehabilitation centre in Malaysia, the persons with disabilities and

Oients and serious games developers.
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(A) Ministry of Health Malaysia (KKM)
Assitive technology has been used widely for the past recent years iw
countries around the world for rehabilitation purposes. The dev t of
serious games as the assistive technology has brought benefi@&e society

along with the growth of technology. Serious games for rehabilitation will bring

more benefits to the Ministry of Health Malaysia (KK iMs of many ways.
1. Security of data is assured MV' '
2. Energy saving in workers .\d‘
3. The efficiency of rehabilitm@apies [ _\q‘i"
s \,‘Z”
N Q\T

Despite providing benefits for mtry of He aI@"B\ (KKM), serious

(B) Rehabilitation Centre in MalaysiN: o\

games also can be an asset f bilitatio t% i @ysia. As this research
N\,

hat ezsﬁed with various types of
a seen@right sides of using serious

assistive technology{XEeea l
games as the % tools for r}?biﬁ@on. Hence, the benefits are as

4
follows: \ (fj/
P
: i 'duletb:éfome more strategic

is done in one of the re

=

EPeople of Disabilities and Patients

QE From this research, serious games have been selected as the assistive technology
tool to be practically played by patients who undergo rehabilitation to stay

healthy. Serious games have benefited the users in many ways such as
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motivational gaining, confidence gaining and the quality of performances in

therapies. Thus, the following are the advantages of playing serious gawm

rehabilitation. (}

1. Not affected by the tedious and repeated exerci

2. Feeling enjoy and satisfies ?
3. Reward-bhased increase motivation : V

(D) Serious Games Developers .\d

X
The development of serious games has been in pic since fo[m@on of

e@ trib%xthrough
that¢de perspé?ga:limportant

role in the advancement of %lames fo abi@ﬁ'on. In practical
contribution, the research is@sibuting idea @elopers to create an
S
ibuti n‘Q‘:ﬂoned as follows:

a new model has been made from t

motivation and usability factors. ThiSssho

evolution for serious ga

5.5 Future V\@eco \E’Q'l
As there a@oms r improve that need to be done in the future works, here
’

are some stions fo ev\f'reseazchers. Despite the research output and contribution
: § N
e soctet

y, assistive technology and the rehabilitation field, several limitations that

to\
%considered and hence, the recommendations for future studies are as follows.

Oble 5.4 shows the suggestions for future works.

Table 5.4: Suggestions for Future Works
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Topic Suggestions

User Experience Attributes  From this research, the total attributes in
motivation and usability are 60. Her\ e

suggestion for future works is to explo e%ther
user experience attributes that can foc lor and

design and music acceptance in se?ﬁames for
rehabilitation. Other than % lots more

characteristics that can be aoYiﬁ motivation and
usability attributes which trib,te to assisting
persons with disabili under, Wrapies.

[ ]
! N
Model In this research, are two models w re-{@d to

formulate a ne | inusér mnc@he end
of study. Thus, other ZX Niel ?Usability
Model a RC qﬁ\ot' ion g‘:l, the future
works endation 4
th suitable\*dﬁ ve mﬁ%’serious games for
rehabilitatién elp %}mmit in  the user

ati a
rience fi : <(/
X I)’#y Q

usin ﬂ@' same type of games and
nts w@ﬁoing the research, it is suggested
l to have pla@ifferent types of games in the future
pxelﬁ@ other movements that can be played

o
QD
S
D
_|
<
o)
D
wi
3
A Y=3
“ra_

ilﬁul@eously with any groups of diagnosis in the

%% ? ) reu@'ltation centre. Moreover, the serious games
A\ ,

nééd to be varied for persons with disabilities to
\c?nallenge themselves by unlocking  their

\ rehabilitation goals.

Qtudy Design As this research is using survey design and

quantitative based method, it is suggested for future

196



studies to diverse the study design by using

experimental design and qualitative based. ?

Table 5.4 shows the suggestions in four different topics from this ﬁeara which

aimed to adjunct for future enhancement. As this research is faced ti rains while
doing the data collection, it is suggested to play more different 4ypes of games where
persons with disabilities have chances to challenge errwg to unlock new

achievements. Besides, developing a new type of serio es for r@'i?lion using

the simplest English for communication can assist ¢hem to understa etl’er\&?the
IS

<

}Tes‘ t is recommended to

aracteristics. The focus
ers rgvith disabilities to
A

an (mteresting feedback and

purpose and aim of each movement and game tha playeji’.

In conjunction with the development of Serious

explore more user experience attribute@ i

can be on colour and design or music accepta w

perform their exercises. Other Eg 3““’0 cre
9 Q

preferences from users, it is eﬂ to di studydesign from a survey design

Y
N
and quantitative based thWn exgerimental @ and qualitative based method.

Hence, the reference models'for the Ae sed'r&'syan be examined to help commit to

the user experien %nd etious mes ehabilitation.

NS
lc,)(-/

S
f:“‘KJ-{/
4A7/C"

Use&#ience in motivatior@d usability are two essential factors in ensuring the
c \ﬁty of feeling, behavior, and spirit which commit to a positive impact on user
erformances. Their preferences from the feedback gathered in questionnaires are
easured and the result indicates that motivation is important and usability of the

serious games is vital for persons with disabilities to continue their rehabilitation
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sessions. Serious games are the assistive technology that has been used widely in the

rehabilitation field and the key of this research has achieved the target whew

contributed to rehabilitation centers and serious games developers. (’}
The questions of how user experience is important in sustainin lvation and

the usability of serious games developed for persons with disabilitieSyhave led to this

whole research. The doubt of hows and whys has opend a new j M exploring user
e‘

experience and assistive technology in the rehabilitati . The research has

contributed more to serious games development for r ilitation ting from the
.y
development of the research objectives. The identificatien and dete nﬁi@ user

experience factors and the relationship shaped 0.main S h@-ﬁed to the
\ -
t can’be

formulation of a new model for researchers w?d asarefer n their future

works. \) é
The conceptual frameworkﬁijis rese\h\h$s een “discovered from the
jﬁy N

tabulation of attributes used in ious &udy. aheg(/ ure review, the outlined

of new characteristics in dﬁ& ST S games f abilitation that can cater to

more users from diﬁerw al his})é%‘iéghés background has been done. The
&

use of the ARCS tivationl and I\glsen’s Usability Model to encourage
persons with di@ to 'sed 'C%Heir therapy sessions has contributed in
building the sesgnnai MR 2 (j’

v

NN
% tgnedSet o 'yesti@res is vital in getting users’ feedback and their

experi s are validated an @ésured by using the structural equation modelling
@v partial least square calculation. The measurement of data from each attribute
ndethe calculation of their relationship has led to the discovery of a new model. The
resentation of data is analysed in chapter 4. Hence, from the whole research has shown

the importance of valuing and validating the user experience in developing serious
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