CHAPTER 3

METHODOLOGY \q
3.1 Overview Vv
This chapter presents the study of research methodology tha applies research

approach and design, proposing a research model, populat a Iln? and the result of

the pilot study. The research design is based on a surve ign and Mative-based
@

method. The case study is selected in SOCSO Tun Ab azak Rehabi it#i@ntre in

Malaysia which is equipped with three assistiv qu@ se@g games as

tools for persons with disabilities to nderg&mesaﬁq therapies ng:oced res and
with disabiliti u ies. u

steps taken in the pilot study are well exp

and data collection are based on sur sﬁylgn M tt
topic, the data analysis method briefly.expl ned. 4?;'
V&\é 8

Z ’ N
3.2 Research Framewo d Des' '3 Q/
This sectlo@ms WOI’ each phase. The research design will

l
explain the cho % of metho @ Whlle the research framework will show the
proposed s re¥for thi's @ubsectlons 3.2.1and 3.2.2 below will determine

the WhaAcess for this study t@?ms of research design and framework.
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3.2.1 Research Design

In this subsection, the researcher is focusing on deciding the desi N; Il be
used to study the user experience factors through motivation and ility and their
relationship with one another in serious games for rehabilitation. TWarch IS using

an approach that can deal with numbers and anything that measurw systematic ways

of investigation and their relationships (Rajagopal & Bojin, As 'he purpose of the

ide iwem through
e
g
motivation and usability factors, the type of data ¢ that i$ se e& tg,ib@ used in
.' b4

research is to measure the user experience attributes

this research is quantitative.

Y
T
The quantitative method is define |aI rg'fear that‘%ploys empirical
&
s |m% ant t@ave an intention in

methods and statements (KamolsonSu,

exploring, explaining, predicting, C ntr ble variables in each

relationship. Thus, the research esis 1ISvmadg to %over the relationship of user

experience factors between motivation ’d usabi |ty rnéerlous games. The significance
S\

of each relationship is sh th f g" on which later is explained by the

figures and tables of, éﬁ\ |

. é"
As the r r has teci 9 to %s; the quantitative method for this study, a
| O

Dﬁl oj@%’ta from questionnaires. The survey is aimed to

answer theE estions that have bea}glsed in research questions, to solve problems that

have;; osed or observed and to assess the needs and to establish baselines against

survey de3| d fo‘;

-

arisons made in the future (Glasow, 2005). Thus, the information gathering from

0
roblem statements, objectives and hypothesis are leading to the action of this

research.



A survey is simply a tool that is capable to obtain information from large a sample
of the population (KamolsonSu, 2007). However, for this research this toK&ﬁﬁied
within a smaller size. Though there are two types of survey, the verbal sur. 5131 written,
yet for this study, the researcher is using the written survey design 'n*estionnaires
to collect and measure the data. Before the distribution of tlw;}cx:fnnaire to the
respondents take place, there are two steps in designing the urWYhe sampling plan is
done to select the sample from the targeted populatiens A foq\hiSJsearch, the

population is selected among patients in one rehabili n in Malaysia’ : \V’
e
ro f

The sampling plan precisely describe the rom yne 0 Iatlonq-the sample

size and the choice of media used to run the surve Seg% othgfgﬁ in designing
the survey is by obtaining the populati rs@r from mp@ata and identifying
the desired responses from the estimgte data $ur g@emgn and quantitative

based are essential in relying on%\he%tesy@ whe{é’the clear objectives and

methodology are needed (Da \MB)
X s
)

3.2.2 Resea am@

This subse plz775 gﬁ 0 orks that take in each phase of this research.
O

There are ﬂ@'ﬁ phases:
hase

discusses and ngdlfferent works. Figure 3.1 shows the framework

N

4//,,€

|gét\¢bn, development, analysis, and model testing,
t
where eac

and f this research.
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The framework shown in Figure 3.1 is the working flow of this research. There are
six steps according to the basic approach of structural modelling equation ( Were
theory construction is the first step to start. In this research, the theory, cg@uction 5
started by determining the keywords of the research objectives: %&rience and
serious games. The keywords of serious games are divided into three main technologies
that have been used in the rehabilitation field as the assi tiWnology. The three
assistive technologies selected for this research aregwirtual® re Ii!y, otics, and

simulators. Meanwhile for user experience, there @vo main fa ri thagmll be

explored in this research: usability and motivatio 2 ‘T

Y‘
User experience is discussed on two d@lmodgfﬁt hovz?‘,;?ferent priorities
and focus. The ARCS Motivation MOM seq i tlfy@feelings and some
attributes in Nielsen’s Usability Mo foc l%ejse

=
é@product and its quality.
The researcher has come out w{ ht gy%se‘;expﬁmce attributes based on the
systematic review metho HWNS Fma h%second steps in SEM which is
model identification and sho the“ﬁj is research is completed when two
steps are applied. T@d Ase his r@ch is continued with the development
phase for this stn.%\kml 3 gngtrlﬁﬂrgﬁr)]t construction in SEM basic approach. In
two

O
this phase a% her} ill

@n works which play big roles in this research.
b4

N 5

N N
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Quantitative based is the chosen method to be used for the whole research. The

research design using survey is precisely explained in the previous subsecti@ the

hypothesis is the main instrument to be developed and started the quests' g@e design.

The next step will be focused on the sampling plan where the sample selection and
conduction of the survey take place. By distributing the questionnaire for the first time to
the respondents, the reliability and validity test is conducted. TWe pilot study is the
second main work for this phase and step. The justificati r coll Ang d analysing

the results of the pilot study is to see the reliability andwalidity ofjthe s’tio’rl,:;i%. The
S
e a

pilot study is using different respondents from th | respondents inv@-}ved in the
\ N
research. \, 2 N4
&

The fourth and fifth steps are conti 0 be donedn the @t phase of research,

n \7c

the analysis phase. The fourth step 'Qﬂatioﬂ tru ta?'after getting the results
from the pilot study. The ne@ede%}e qq onnaire is based on the
recommendations and su estﬁvom lve e e't @sults from the two tests. There
are two types of software usedsfor th.iQJ." iﬁés for reliability tests and PLS-SEM

for relationship cau‘@ an@ation@e data collection is held once the
questionnaire is @pafd.‘A e;ehd%%[ﬁis research, there will be an enhancement
e

=

O

of the user zpq%'we rl;o | thro gk@tivation and usability factors in serious games
b4
for rehabilstio i s

& &’
N
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The enhancement of the user experience model is the result of the calculation and

expert’s suggestions and recommendations while in the analysing phase.Q%r this

research focusing on rehabilitation, the assessment from the professional &@)ortant in
th b

achieving the goals of every person with disabilities who undergo thi erapies. Hence,
the last phase of this research and the last step in the SEM basio&pr; ch is to test and

validate the new model from the expert’s point of view. Th re%the enhancement is

discussed in the following chapter. \d
"X

N
O
3.3 Population and Sampling § 4 b &

This section is the continuity of the resear Wn w uss
% &

and quantitative-based approach. A populationis the group of in(@duals restricted to a

A

geographical region such as living i g@ame r cjli)i?g in a certain institution
aé of individu v(\‘/h e at least one characteristic
. ] SN :
in common (Martinez-Mesa et als, 2014) [ The luL&Qrof respondents for this research
is based in SOCSO Tun Ab;ul )azal\ Witafi entre and the type of sampling plan
for choosing the resg@ IS >lp|ai tho&?}nly in the forms of tables and figures.
N

As highli i c,apter t'h@ réason for choosing SOCSO Tun Abdul Razak

Rehabilitati %{re }s yl rg@ying to the equipment offered to undergo
!

rehabilitation using serious games &535 assistive tool. There was a total of approximately

>

like a healthcare centre, and that

O
300 ;N during the pandemic who undergo therapy and there are only four groups of

s selected to take part in this research. The specific groups are taken as the
e. Persons with stroke, spinal cord injury, traumatic brain injury, and amputee are

the chosen sample recommended by the experts in the rehabilitation centre.
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These respondent groups are the selected person who is using assistive technology
and serious games for rehabilitation therapies and exercises. The outlined Jablg¢ 3.1 is
generated from the therapist in choosing patients to be the respondents ;@research
as not all group of sample data can use and play serious games using t %ed assistive
technology. The patients who will be selected as respondents must pe chosen by the
therapists, can do sit-to-stand movement and understand E Iisw'\ce, there is a quick

e

interview between the researcher and the therapist on t ensa !e group.
tt

t’s 'd.g?gnosis

The interview is focuses on asking the therapist abou irp e'n >
. . o~
and their readiness for technology and rehabilitation therapy. Table 3 shovqa-the results
N

of the quick interview with the therapists a%;re % \ws tfg@fe of assistive

technology that can be played by the sa : d&

Simulators

Robotics

Virtual
Reality

AN
E\ Figure 3.2: Allocation of Respondents to Serious Games

Table 3.1: Results on Quick Interview with Therapists

105



Serious Games  Diagnosis Comments

Simulator Stroke, Amputee, The simulator of driving a car?ﬁ'ned

Traumatic Brain Injury to identify a patient’ m and
attention while drivin%] , this is
not suitable for traumatic brain injury

who has a cognit'vemment to play

the games. As thi ical therapy need
L, p

lots of m

\Etients with this

. th ono\elasider using
ulatoras their eXe@e
| S

‘;g\rk ocusing on sit-to-
walking g&vises. Hence,

is diagnosis are the ones

Robotic Stroke, Spinal Cord Injury,

Traumatic Brain Injury

2.considered to back to work

C‘) @% {walk with or without
? 0 )

walking zld.’g There are also a sfew

\ , rcises-such as knee frontal flexion

? apd lexion involve as part of the
: ’ \.' -Exq;lse to increase their range of

ion (ROM) on balancing while

Trau{n IC Ifrain*{qury, play but it is not necessary for amputee
A Spinal Cord 4&[0

e 1 (O
Virtual Rez@&roke, mPut e, \_S Virtual reality is made for all patients to

ry patients as they do not have cognitive

\ impairment. For spinal cord injury

% patients, most of them are advisable to

0 use robotic support to avoid falling as
they have lower limb disabilities.




Hence, in SOCSO Tun Abdul Razak Rehabilitation Centre, there are 230 total

number of population for the research according to the inclusion criteria. Tab 3.§shows

the number of participants in each group before the selection of respondsc@ade.

Table 3.2: Number of Population for Each C%z
Respondent Group  Total Number of Sa Ie?o? Each

Group L
Stroke 110 >
| | X
Spinal Cord Injury 50 | _f)
Traumatic Brain 40 2 X

Injury Y. \ é\%}'

Amputee 30

Total 230\(') N ‘O
5 e
gk

ents Is outhned Q{/ on the response from the

therapists. Figure 3.3 shows @s 1 lecting r@dents for the sample in this
research. % J [ 0’

Next, the step of selectin
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Amputee, Stroke,
> Simulators —®| Traumatic Brain
Based on recommendation by Injury
therapists, the respondent will be
grouped into three rehab : Spinal Cord Injury
technologies > Robotics 7| Stroke, Traumatic
T Bram Injury
- — - - » Virtual Reality Stroke, Spinal Cord
Interviews the detail of diagnosis, Injury. Traumatic
the result W1_11 select only four Tnjury and
diseases Amputee

Yes T

Have you been
using
rehabilitation
technologies for
therapy?

Not selected as respondents

:

&
Figure 3.4 s se the Ie is started with the general interview

on basic mforma intetvi plal to get the information on the respondents

who have b assPt D}h olo Qy as one of their therapies. If the response is yes,

there will be another question in @J terview in making sure the diagnosis background

- >~
Fig e&?é'{eps@t!n@\p ondents
) 4

of E ndents. Respondents only will be grouped together based on four selected
spinal cord injury, stroke, amputee and traumatic brain injury as differential
oses and diseases will have different rehabilitation technologies to be used in the

therapy session. Next, with the recommendation of the therapist, the selected respondents

108



with different diagnosis groups will be placed in three group of technologies: simulator,
robotic, and virtual reality. \Y~
As for the selection to be in the assistive technology group, the &@dent will
undergo an interview assessment from the therapist before starting the therapy session.
The simulator only focuses on amputee, stroke and traumatic ir‘&j:ry individuals
who have a goal to drive the actual car at the end of r aan. The criteria for
choosing the respondents are totally depending o abili 'of arning and

L
understanding the instructions as the simulator is d in an immer ? en&gﬁhment
_ -\
hi

through games to get pictured of a real situation w ivinggand Figure 3{4-shows the
Y

situation of car driving simulation as the assi%ghngko\ s?

oV
Ee

lagnoses is focusing on spinal cord injury, stroke, and

- _
assisti%tlants. The group of

a@)rain injury individuals in the rehabilitation centre. The purpose of the therapy
b

ng serious games in robotic is to facilitate the individual to walk with the support of

full-body equipment.
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Figure 3.5: Robotic Serigus
Sele

Next, the last group of resp ea tr}q i

SN

@ﬁ’come from individuals

“« Q-
who are using games in virtual N They a ind@dal with all types of selected
\

diagnosis: stroke, spinal cerd iary, amJJtee q t@tic brain injury is welcomed to

play serious games for&hab' ati m:& les aQ‘giexercises. The criteria for choosing
respondents are baé@ly mzbbilit %

understand, learn, and memorize the
. . \ . . ! Cm . . . .
instructions and &py the exer s’TEi llowing Figure 3.6 shows the virtual reality

that help pa%k xelee pI@g the games.

*»
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IS
&y
Figure 3.6: Virtual iealit \Smo

&
Though there are 230 number ofm io s according to@ selected group and
diagnosis, there is a limited numb‘?pl%s et % as respondents for this
]
research according to the capacﬁ& enb CSO Tﬁg«-bdul Razak Rehabilitation

Centre and the new intakecf [Re.nxs ba Hence the researcher is using

the purposive sampli g que 7 i gﬁ@p and analysed the data from the
respondents. As the n ent@tedf the observations and recommendations

of the theraplst \oe /ald we {Lidgment made by the expert is purposeful in

=

sampling th
%e{ps of survey de@j?n and quantitative based, the sampling plan is an
impo ensuring the series of strategic choices about with whom, where, and how
Q‘%rch will be carried out. The statement implies the way of research sample that
shetld be tied with the research objectives (Palys, 2008). This sampling represents a

group of different non-probability sampling which relies on the subject and judgement of
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the researcher when it comes to selecting the sample units (Rai & Thapa, 2015). Thus,
the purposive sampling is chosen method of data collection and analysis for &?e?rch.

In purposive sampling, there are a few essential criteria that need t &@hlighted
before starting to collect the data. The first criteria are to categorize t ;ﬁed group of
respondents based on the specific characteristic mentioned in%&ii&;ﬂ above. The

second one is deciding the number of samples for thi resﬁ‘ﬁﬂ from the selected

respondents. The number of patients in SOCSO Tun A az t'abil' tion Centre

is changing over times, and after three months of therapy,sessions, there'ar th%\H?anges
A

in the number of patients, hence the researcher has decid

i edjo avelds r ndents in
&

total. \, \ sv
The sample size plays an import\gau determini theéﬁuracy of the results

at the end of the research, hence the si@%ance 0 \riq%45 g@ﬂumber of respondents
are based on the recommendation%ir et‘?il.,’?:sx Ri@ et al., 2018). The power
analysis recommended for sa \s&e calctlation is @ively appropriate (Memon et
al., 2020). The factor o%r'tg t‘hjuamj%olrif/bsample size for this research is

referring to the time a pletlpn\s it iséfending on the number of respondents
inSOCSO T &.Q Rehabilitati C%t
in un a e ation(Centre.

A
. 4 . . .
Itisc only unders that\Em/arlance-based structural equation modelling

Yw

(CB-SEM g@s AM6 quﬁres rger sample size, however this research is using
)

partialgleast®square structural rﬁgaelling equation (PLS-SEM) such as SmartPLS to

an e data (Memon et al., 2020). PLS-SEM requires a smaller sample size

ompared to CB-SEM (Hair et al., 2019; Rigdon et al., 2020; Ringle et al., 2018). The

main goal of choosing purposive sampling with smaller sample size is to focus on the
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characteristics of the selected respondents. The following Table 3.3 shows the

proposition of respondents according to diagnosis and types of assistive tech%@ used.

Table 3.3: Proposition of Respondents Vv

Assistive technology  Respondent Groups Samge Size
Simulator Stroke, Amputee, Traumati
Brain Injury l

Robotic Stroke, Spinal Cor ry, 19\d
. - - L ]
Traumatic Brain Injur I C}Y'
Virtual Reality Stroke, Spinal njury, | 15 A
Traumatic Brain wy Am@ \T

/
Oy,

3.4 Research Instruments (,)
o S
¥ &
In this phase, the data is collect e s%}quir@éﬁts explained in the steps of
\
selecting respondents to r thReeds of ;?‘d] a@e reliable information. The data
are collected for a pilot stud ef-@et the problem at hand so thus it is
factual and originaMa is gﬁ:h, the researcher is distributing the

!
questionnaire to @re tar d’p(@&ﬂhﬁon and aims to obtain several pieces of

=
8]

. . N . .
mformatlo% espopdent “A er.@e results of the pilot study, the data collection

using s@emgn and quantitat'&gvbased is held.
N
%\hcontent of the questionnaires is targeted for approximately 20-30 minutes

glish language. The instrument used in this study is six-page questionnaire

Q
consisting of four (4) sections: Section A, Section B, Section C and Section D. The
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questionnaire is using Likert-scale questions in section A, B and C meanwhile there are
two types of questions in section D: Likert-scale and Open-ended question{@re 3.7

shows the distribution of data collection in the questionnaire with the nu &Dxuestions

for each subtopic. :

Demographic
. ®)
Section A: Personal Details - -
Diagnosis -
L—»| Background (3) Ease of Use
— (6
¥
Section B: Usability of Serious Leamability
Gamesz » ()
- Satisfaction
L > Aﬂ?)tlm — (7
Ll
Section C: Motivation of Serious
Games
Relevance Memorability
| 5 . @
b4
Section D: Overall Perceptions on
Serious Games Confidence
—* (4)
Satizfaction
* (3

FlgueﬁﬁDl ributien of Qg%a/Collectlon in Questionnaire

Q &
&P T
Table 34 below shows the

-point Likert scales answers used to range from one

=

to fiv, an as choices of ansvkrs in section A, B, C, and half part of section D.

0 Table 3.4: Likert Scale Measurement Answers

Answer Scale
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Strongly Agree
Agree
Neither agree nor disagree

Disagree

N W ks~ o

Strongly Disagree

g
e
X~
The first section of the questionnaire named as Section \éts of thirteen (13)
questions on the respondent’s background. The f(@is section is on the
respondent’s demographics and diagnosis background and"me ic:ﬂ\éﬂ'e&Ymh as
gender, age group, highest educational attainmen%d (}cc pa Q@Rsis, and

duration of treatment before and after being admied t }P&Q =

tiorg\fgampling. This
section used to be the overall backgroun@’{den 35 below shows tabulate
questions for Section A. c') \T
% [} >7

“ &
Table 3.5%@1 aﬂ{)n itgzction A

l o (coflect the  demographic
Q in@tion from respondents
O

I
. S
iy

wn

Type of Question

\

- Working Period

Q - Diagnosis To know the respondent’s medical

history and treatment background such
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- Duration of Disease as duration of disease before admitted
Before Rehabilitation to rehab, side of injuries and dur tiw'
- Duration of Treatment of treatment before admitted to cm&

Before Admitted to The A
Rehabilitation Centre

- Duration of Treatment in Y.
Rehabilitation Centre \’

Side of Injuries To identi ﬁew of
respondent " N

qu&%}o:]s in total.

ene Eﬁ]derstanding of

This section is focusing on usability questi@M
learnability, satisfaction, and factors%equ@] KQ)rize the assistive
A,

technology of serious games for %at'w%u abw of serious games also
% “ &
é\{ the r i atio&?eSsion involving Likert scale
pospions
mary S&

answers. Figure 3.8 show hew fqu tlpn ection B.
, ’ F &
NS @)

measures the current ease of us

Z
&G



usability of s
(Baur et al.,

serious game

Understand
. . -
instruction well

Can easily
follow
instruction

Can repeat the
-~
movement
The application
o —
is simple
Adaptable
presentation

[<——

-
Easy to play the
games

Serious

User Experience in

Games

T

! ) ‘ ! |
Satisfied with Satisfied with Bring comfort Has minimal Information
( color ) design Ghile playinQ ( error ) inen is cleaD >
— 7 -
| J o ¥V &
Figure 3.8: S of Questibns |Qge-ct|on B
\ R

The following Ta%

with references. Tabl Nows th

erio Nes hich
%; "

performing

erila

X

IS t

the u

S
4

takegf,an

|

@

Can remember
— . .
instruction
Can remember
—
the movements
I p[Memorable after
some period
Memorable
—
games

Know purpose
of movement

Increase
learning ability

Adaptable to
e learn

Ease in learning
from tutorials

he summary f\gc':h attribute in section B together
oy

Nl

S

mary@questions based on each attribute in the
NG

d referred by previous researchers. From

G&Q; Pramana et al., 2018) they have described

rstandable, interactive, and simple attributes that

)
5
shouldﬁKhl lighted. The usabmty attributes which have been selected to be the main

i tion are ease of use, learnability, satisfaction, and memorability. These four
tributes have the same purpose which to make ease the functionality of serious games

for respondents to experience low risk and user-friendly gaming environment.
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Table 3.6: Summary of Questions in Section B

o\

Items Factors Reference .k
I can understand the instruction Ease of Use Merilampi et al., Ling et al., 2017, 2018,
well Fernandez et al., 2019
I can easily follow the tutorials Ease of Use Chen et al., Amm t 2013, 2014,
given al., Hughe eth' 2017
I can easily repeat movements Ease of Use Baur et al, Jerciewet.al l 017, 2018
whenever | make mistakes Vugts et.alaQuilis gtl.al} .
Rego Pramma et.a ' c}‘r

: ) S
The presentations of the Ease of Use Merilampi et.ak Ling gt.al, 12017,2018
application are simple Wde \f‘&l\ X
The presentations are Ease of i Jerc'&l 2017

practically adaptable

O

Overall application is easy to Eas@ﬁse @‘I{(& .@uilis 2014, 2018,
use ‘i o etal, Amm wet.al 2019
I can understand the purpose oﬂk f Use mz@‘.&l, Vugts et.al 2017, 2018
the movements shows T l %\
I find ease in Iearnir% earn'g ilit lu@g'set.aI,Chen etal, 2013,2017
movements through tuterials \ A}/mann et.al
The application s my-~lea bilit@erilampi etal, Tanetal, 2017, 2018,
learning ability'%n\ny aily :l C.)(J Hoogland et.al, Idriss et.al 2019
activities \QJ
| can adaptdyi eappTisaﬁg Le% bility Quilis et.al, Ammann etal, 2014, 2017,
(.}’ Merilampi et.al 2019

I a %led with the color\Satisfaction Hughes et.al, Merilampi 2017, 2018
USEEsl application et.al, Fernandez et.al

pplication used an Satisfaction Vugts et.al, Idriss et.al 2017

opriate design




I am satisfied as the application Satisfaction Merilampi et.al, Ling 2017, 2018,

is simple et.al, Fernandez et.al ZOT
I feel comfortable while using Satisfaction  Merilampi et.al,Pramma h{ 2018,

the application et.al, Dhawan et.al, Chen 5 Za9

et.al, Ling et.al, Mubin et.al,

Hughes et.al ?

The application has minimal Satisfaction Merilampi et.al, Wtal, 2014, 2017,

error Ammann et aI 2018

The presentation information is Satisfaction Menla@ 019

clear and appropriate for users .\J’

Overall application is good Satisfaction aI Merilampi ’ @ 2019

il alyJeteie et.al, %’2017, 2018,
instructions given chtS et. i % 2019

2017, 2018

I can remember every steps of Memerabili
the instructions in the tutorial )

ee[.;&)l, hawan

while playing the game

Even after some time, I still or’b it er|I |et aI Ling 2017, 2018
dt

remember the instructiofs alzﬁe nandez et.al

steps 4&/

Overall application@ t(@(ablll e cie et.al, Chen et.al, 2013, 2017
N
remember :\ : i C.,(J Ling et.al, Mubin et.al

<§. *
The% ectioh ?tot@ twenty-one (21) Likert scale questions. This
sectlo sing on respondené?motlvatlon for attention, relevance, confidence, and

%\ with serious games for rehabilitation and the relevance of the serious games

Opondents It is developed to know the effect of four attributes on respondents who



are playing the serious games using rehabilitation technologies. Figure 3.9 shows the

summary of questions in section C. \q

Attention  |t— —»| Feel released
DI Confidence to
level up
Less distraction
on design
Feeling to do
>
better
Less distraction
. [ +——
on music
Maintain
—» A
I motivation
Less distraction
|
on color
User Experience in Eager to play
Serious Games  —— again
) -
some time
Sense of sight T
. | ——
and hearing

Motivated in
finishing games
R Excitement on
—>
the score
The result is
L l | understandable
Relationship of Clear instruction Determination Content are Challenging and Positive
games and ADL and tutorial on new goals suitable boost interest ——| experience and

expectancies

re3 9f \mar o estionsin Section C
|
P g

The f Table 3: ihé\ g the summary of questions based on the
selected in tr{e Ction ary-tabulated together with references. As far from
(Geor emiris, 2017; Llnase?al 2017), the most mentioned attributes which have

n. These four attributes are bringing out different functionalities yet have the same

2 %l d to be the main in this section are confidence, satisfactions, relevance, and
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focus and purposes which to measure and improve motivational appeal in one’s

motivation. \? '
Table 3.7: Summary of Questions in Section C :(‘)
Items Factors Reference Year
I can pay attention to the Attention  Georgiu et.al, Ling zz:ll, 2017
instructions given Brox et.al
I can focus on the movement while Attention  Gorsic e 2 l 2014
playing the games
I get less distraction from the Attention Idriss et.al, Meril 201??2018
S . / o
design while playing the games al A
. X
The color used on the application Attenti0\, cie 2017
can give me focus O)
I get less distraction with the music Attm 2014, 2017
used while playing the games (!) ée al
0 =

etaly Q-
| can stay focused after 15 toNte ti eorgi <<(.al, Ling etal, 2017
minutes playing the gam i lB@.al
I can do the movement b)%ing Attention & h@rllampi etal, Jercie 2017,
my sight and hearian)layirlg \ al, Dhawan et.al 2018, 2019
the games (SQ
I can feel the relc'p}ip et\ﬂ%liblle(\élﬁ:e Jercie etal, Tan etal, 2013,
playing the %und daily livin N Chen etal, Ling etal, 2014, 2017

vty = .
X Mubin et.al

I get Apstructions from @ﬁelevance Brox et.al, Rego etal, 2014, 2017
gam \ Baur et.al

Georgiou et.al, Idriss 2017

amset up new goals for the next Relevance
ession after playing the previous

games

et.al




I find the content of the games are Relevance Merilampi et.al 2019

is suitable for me to play Y’
Iy 2 2019

I can boost my interest up by Relevance Merilampi et.ac&,
choosing any types of games Jonsdottir et.al

| feel motivated after seeing my Confidence Merilampi etal,  Baur = 2013,

final scores at the end of the games etal, Gorsic et.al, Bing 2014,
et.al, Idriss getal,Brox 2017,
et.al, Vu t.al Dhawan 2018, 2019

et.al, t.al, Pramm

| feel excited when | can do the Confidence
movement and follow the e

instructions correctly %
I can understand the scoring result Confi e

after playing the games (f) bﬁ
]
]

e

I have had positive experienm nf'd%?: i et.al, 2017, 2019
while playing the games ’ l :

| feel released when | can%ete SaﬁsﬁJd‘ E{/ :

the games successful \ \ é"

I can sense my confidenee lev isfacttan’ Hughes et.al, Merilampi 2014, 2017,

: !
after seeing my &5 orel . b - c‘) et.al, Ammann et.al 2018

I think | can Q&er foy Sﬁ&a{ction Idriss et.al, Georgiou 2017
W 51 ames

sessions ying X et.al
| can &ain my motivatidm Satisfaction Merilampi etal, Baur 2013, 2017,

2018

whil g and after getting my et.al, Gorsic etal, Ling 2018, 2019

inalscore et.al, ldriss et.al, Brox
et.al, Vugts et.al Dhawan

et.al, Rego et.al, Pramma
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et.al, Jonsdottir et.al,

Chen et.al, Mubin et.al Y;'
I feel eager to play the games Satisfaction Chen et.al, Ling et. aI 017

continuously Mubin et.al s

The last section is Section D combines the Likert scale and -ended questions

which focusing on respondents’ preferences in assistive tec gon erious games for

rehabilitation. The open-ended questions are aimed to ge now erences and

opinions after playing serious games. Table 3.8 @ a summ of g@}tlons in

Section D.
) : E\z
Table 3.8: Summary o wons W] Sec on D

N\ .1
Items Type Referenc{ ) Year
IS

The interface design of serious ;%c ale® Q Q'?‘et.al, 2017

games is attractive \ ma NS et.al,
T l dri @al

The way of giving instr% ikert ‘Jaljf‘-I go” etal, Baur 2017

is understandable \0“5 ® I, Pramma et.al

games

The color chose@se ous L eft'scﬁ-lg') Hughes et.al, 2014, 2018

games are su \(J Merilampi et.al
The scori |Is |n s'Lik é\cale Merilampi et.al, 2017, 2018, 2019

games own clearly to the \’ Pramma et.al,
user Dhawan et.al

rious games helping in Likert-scale = Pramma et.al, Tan 2013, 2017, 2019
im ing your disease etal, Chen etal,




Ling etal, Mubin

etal Y'
The overall used of serious Likert-scale  Merilampi et.al, 201 M
games is good for rehabilitation Baur etal, Gorsic b
et.al, Ling et.al

Do you think serious games for Open-ended - \3

rehabilitation are effective in

helping you to increase your 2 l

motivation?

Do you think serious games Open-ended - \'d‘ X
| &
can be deployed at home? If RN
i P 4
Yes, why? If No, what is the \ \T
limitation? \, Q\Y'
Overall feeling using serious Open-ed\&) Q‘ é

games in rehabilitation. You

can pick more than one. C!) >\YT
If you are playing more than %dedﬂ R LA
one serious games for Aj Q\%
rehabilitation, which one% ,vj' §
best to play? Why? P ¥ o &

Select the ty \ of @ ed é”
rehabilitation techpolo th (::{V

implement seri% e b;? ," S

numbering Qbest 1 ~§J

followed 3 ' v7¢ e

\q;

}ﬂsummary of questions in Section D questions is divided into two parts:

@scale questions and open-ended questions. As the main data for further analysis is

from the Likert-scale questions, the open-ended questions are not meant to be a mixture
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in the quantitative method. The aim of having open-ended questions in the questionnaire

IS to support the result of the data analysis. It is an additional support that th{Qarcher

needed to refer to the preferences of respondents while using sers' hmes for
rehabilitation. Hence, the open-ended questions in the questionnaire qu formed.

The references of Likert-scale questions are basedw vious research
meanwhile the open-ended questions are referring to smal inW/s beforehand. The
small interview was held to get some additional inf n-'on hA most preferable

e
serious games for users. As for the small interview, user’s prefe c’es %r;‘z@hosen
o _ A\
based on their motivation level, feelings, preferen and sugdgestions @er playing
Y

serious games from different platforms: robotic, simula irtu%&ﬁy.

Few selected respondents wh\Sm?go rehabili tior@ﬁerapies with two
platforms suggested by therapists. @Sare cOmbi in @l reality-simulator for
N
e

therapy sessions, and some are usi irtual reality-roboti

with therapists and responde Now‘ et apisggld user’s feedback on serious
games that respondents h%;d du‘rJ' g their #ehﬁlitation sessions.

3.5 Pilot Study

N
¢ ! (,)(J
A pilot stud@ﬁpo‘p t eam nt@his research to get a genuine view of the

4

study bw ysiotherapists sa;;tions and recommendations. Hence, the
~N
signifi of this pilot study is shown as follows:

6 n this research motivation and usability are chosen to be the main factors for
persons with disabilities to undergo rehabilitation and keep doing the exercise

with the help of serious games in assistive technologies: simulator, robotic, and

125



2)

3) The pilot study is aimed to explore nowcge"i)

virtual reality. The pilot study was conducted to establish the research practice

and enable changes in addition or removal of relevant factors f{Rin the

literatures. (‘)
The data collection process is explained in another section 3.6 beISW from the

beginning of choosing people to be in the group until thesserious games that can

be played based on the therapist concerned. How engh this process the

researcher needs to acquire knowledge and t frWecus-group

according to their selected assistive technologies: simulator, r wc, g‘n.)éz\'nrtual
. —

reality. The undertaken steps are required t re thesquestions arezrelevant.
Y

\eresultéggi.ned from the

e group. These have

questionnaire and open-ended qu@nswere

f
allowed the understanding c(%z real-ﬁ\si atibnand can be practically
N
0 e,
¥

implemented. % “ 8
N Aj 2
X~ S
The pilot study is% 0 get}

73

D

fe pz&ck&d impressions of playing serious

&
games for rehabilitati wapiespn\mlecte up of people. The steps of collecting
&
the data in the pil udy are t g as @ecting the real data. Table 3.9 shows the
¢
t ’

criteriafortheﬂect group
:44/ "V); 3

e pi &thudy.

&Y
\ Tabte 3.9: Summary of Pilot Study
echnology Sample Unit Sample Size Criteria
Si tor 3 -First time playing
otic 3




Virtual Reality Stroke, Amputee, Spinal 3 -15 to 30 minutes
Cord Injury, Traumatic duration

Brain Injury -Less thar%:s old
-Malemfe le

The following bar Chart 3.1 shows the demographic resulwz pilot study. Out

of the total of nine, there are 3 male and 6 female responde ane of 20 to 50 years

old. The respondent who is at the age of 20 to 30 years al@wis‘the firs@highlighted

@
for age. The second and third criteria are 31 to 40 years old and 41 t O'ye %Td. As
S
d aSthe

for the race, there are only three main races selecte respondentfor therpilot study:

Malays, Chinese, and Indians. Lastly, the demographic r ion of diseases

and the three criteria are: 1 year, 2 to 4 y\S@i more
H .S

Demographic Results

10

Sex Age Race Duration

v Chart 3.1: Demographic Results Chart
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3.5.1 Validity Test

In this section, the criteria that will be used for evaluating the quality &grch
is by validity. It is an evaluation that includes all phases of research, the
conceptualization, and the design to the way the data will be ?ﬂed, analysed,
and interpreted. The validity of the research is enhanced thro multiple sources
of data and multiple collection methods. The res questlonnalres and
opinions given during the interview sessmn are istently thenlng the
validity of the research.

As for questionnaire validation fo ua ati etho'dxaosen this
research is referring to an expert wit W]an 5°§{ear fexpﬂ@mes to validate
the questions and identify the suitability of the eon@accordmg to their
attributes. The validation is d g y‘estgb&‘a n expert panel, a senior
lecturer from Universitl lam ’W‘% mments on additional and
corrections are co Wthe ’;}' g@tlonnalre and attached in the

reecte
appendices. After the vadlty% e area few corrections and suggestions to

e
improve the ty f !rlb |n questlonnalre The corrections to the
questionna a f t‘h(!r rch is started.

\o
? , S
Y’

3 eliability Test
& yTest 59
@)Ihty is one of the important elements of a quality test as it is a step in which

omparable results are generated at different times. In this section, the reliability

test will tell the consistency of the test scores based on the questionnaires answered



by a total of nine respondents in Tun Abdul Razak Rehabilitation Centre. Every
three serious games in assistive technology are played according to the group
diagnosis and physiotherapists suggestions. The reliability test is g@ed using
SPSS software. Table 3.11 shows the overall reliability statisti%igg Cronbach’s

Alpha following internal consistency in Table 3.10. \,

Table 3.10: Crobach’s Alpha Inter ns ste%
@

|
Crobach’s Alpha Interpal Consis
a>0.9 Exc

ténc X
s
0.9>a>0.8 \,X; Mgl é\‘?
0.8>0>0.7 \c') A\(icep 1 e

(_) n&)ﬁ;@ow@,\zom

S
&

E N7 A
Table . Over Iﬁ{t ‘Statistics
*?A'”t g

1
1

~
lpj;e!blye‘d @JN of items Section

0.675 8 \f .g;' 5 A
0.918 ('\)agl .? ‘,' c.)(-’ 21 B
0.947 Q o ;4 §J 21 C
0.758 (4/ 0 (s 6 D
0.902 0.950 {7\?- 54 Overall

QE The reliability test is following the Cronbach’s Alpha where the coefficient

of reliability falls in between 0 and 1. The general rule of Cronbach’s Alpha for the

reliability test is depending on the value generated as if it has a closer value to 1,
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the measurement of research instruments is reliable (Hair et al., 2019; Lett et al.,
2014; Rigdon et al., 2020). Table 3.9 shows the measurement of Cronl:w\hq Alpha

value for overall questions in the pilot study. The data interpre &ﬂ)hows an
excellent value with more than 0.90 for Cronbach’s Alph %50 for the
standardized items in the overall questions (N=54). The same data*have been tested
using Cronbach’s Alpha for section A, B, C, and D. Y'

Section A is demographic questions aske e respondentst There is a

variety of answers which affect the reliability ‘of the data; Th ias@nt of

Cronbach’s Alpha is showing 0.675 which is w the atcepted Vatue however
Y

Xptabléﬂf)e used in the
ior@“ive. The value of

section C is resulting

based on the standardized items the value o .73@\

questionnaire. The total number % for t

Cronbach’s Alpha for section B%owing \ qea
N,
a 0.947 value. Both sectio i ﬂ [

tal questions of =21), have an excellent

&)
internal consistency Val%rmlb S lphﬁ standardized items.
The reliabilit;%t S in sectio ‘Ji?)ses on the Likert-scale questions

(N=6). The val XCronl'ac\lpha this section is above 0.700 minimal
i 'g bl ¥
requiremen € reliapie
g ﬂhk ;

pe v@ of section D with a total of six questions
and the @' Cronbachy's
b 4

.: &
0.75 h

lph@ﬁsed on their standardized items are 0.758 and

17 D
\/Y"
S

S.Qarch Procedures
)

arch procedures, the researchers is explain the data collecting process in detailed

starting from getting the permission in conducting the research in a rehabilitation centre
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to the data collection until the verification of the model from the experts. As model
validation from the experts is vital to fulfilling the last objective of this F&Rﬁthe
formation of the new model through motivation and usability factors in g@perience
towards serious games is validated in this section. The selection of e-exxrts is based
on their experiences as physiotherapists who have handled serfous games for

rehabilitation. The experience of more than 5 years worki hw the main factor in

l

the selection. \d
The procedures of collecting data are done in @ight different st s,TFm st step
S
in getting the permission to do the data collection IS\y preparing propugal research
\d'o N
which consists of the research background, q@ es, logy .?Bgteps taken to

he @i@osal research, the
permission of collecting the data n‘@)be pro \esl\$

Technology, USIM in advance be%]mit CSZQ habilitation Centre.
After getting the appr }un I , gﬁ}esearch proposal is submitted

together with the Workflt% , the ‘; ;J‘.ig @ed once it has been approved by

&
the Chairman of Resc&@d De‘/e nt Dq@fﬁwent. The admission letter is attached
in the appendices. forth step'ri efore collecting the data is getting the permission
op The fofth step (_)O g getting the p
ic;C

from Researc orr};it : S"le@.a distribute the questionnaire. Few documents
that neiﬁgpubmi temmjcon;‘ee ed before the data collection take place. The
imporutK ments such as stepﬁ‘fsharing information and explaining the main details
of %arch to the respondents in the simplest way.

QThe finalized questionnaire was also submitted to the committee to get the

approval for distributing the questionnaire in SOCSO Rehabilitation Centre. Hence, after
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getting the approval, the selected respondent will played serious games for exercising for
15 to 30 minutes until they completed a total of 5 sessions. The significance.{Wg 5
sessions is suggested after a few discussions made by the researche@e expert
therapists in the rehabilitation centre.

As the respondents are the majority come with neurologi@i:ment, tedious
and repeated exercises will make them out of focus. Besi esWime taken for each
respondent to have their rehabilitation therapy is a maxi 0 thr@s and some

of them have lesser than the estimated month. Yet, théehoice of 3-tim eisi?){g&)‘laying
. -\
a

serious games with a similar type of movement is th | degision for the ggsearch.
v

Lastly, the sixth step of data c%‘ i%\

questionnaire. As the questionnaire is usi le Enghi

swegg‘fthe finalized

e rﬁ(cher is fully ready
with the help to assist the responden 0 arel%syn%d. (@s the data is collected.
N,
A%;s f Collecti

The following Figure 3.10 shows 0 ecting data.for this research.
A“’
\

N

XS
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Prposal research is prepared

Y

Get permission from Faculty of
Science and Technology, USIM to
run the research

Y

Proposed research and time taken to
carry the research at SOCSO Tun
Abdul Razak Rehabilitation Centre

Y

\ 2
y ‘ ” \
Get permission from Research

Ethics Committee, USIM to
distribute questionnaire

TN

Respondent completed all 5 sessions
of playing serious games in between
20 to 30 minutes

'AY

Y

r&
1S
Selected respondents answered the

questionnaire with the help of
researcher. The data is collected

N
$
&
S

3.7

Str

# { C.)V

“ s

Figar 3.@*6teps for Collecting Data
‘urs o

S

EM and Calculation Method

ral equation modelling (SEM) is one of the multivariate statistical techniques that

is used to examine the direct and indirect relationships between one or more latent
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variables known as independent variable and dependent variable (Gefen et al., 2000). The
model is used to test the overall fit of a model and evaluate the hypotheses @vith
the respective measures. SEM is used broadly in behavioural scien e(@arch for
complex and multivariate data sets in which researchers gather the m@easures into
a proposed construct (Gefen et al., 2000).

SEM consists of two types of analysis: Covariance and Il?'r}_,east Square which
for this research, the researcher has chosen the PLS 0 be ugeA\iravaIysing the

hypotheses. Though the number of appropriate rep@ covarnce a o (‘)@ (CB-

SEM) analysis has been us widely but never less so artialpL east quareqSEM (PLS-

) 2013.)‘3~ However, the

SEM) as it has the same following steps an pro durgi
theéﬁwmon variance, in

used of covariance matrix data in CB@ consi
E‘Sed but it accounts for

contrast with the PLS-SEM WhICh i e rred toE ?
N,
total variance and uses the total v o esti mat aq(?eters (Hair et al., 2019).

%
PLS-SEM was invent ye 0s a@s been widely used as one of
the structural equation m techn esi ‘y!irh}e based analysis. It is used as the
alternative algorithm Mh ex t'en corr fon analysis using two sets of linear

equations known N]e e r't r(n') I and the structural model (Ringle &
W Sho

Sinkovics, 20 step be V\éthe basic implementation using SEM which are
applies to w in PLg b4 V("
&Y
AN

%p 1: Theory Construction — Identify user experience and serious games for

0 rehabilitation and the interception of motivation and usability that affect patients

while doing the therapy session
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Step 2: Model lIdentification — The model is constructed to analyse the
relationship between both correlation with the intervention of indica&WleS
Step 3: Instrument Construction — Research instruments and ures are
made to gather and collect information from patients in the rehabilitation centre

Step 4: Data Collection and Analysis— Collection of %e by using a

quantitative method through questionnaire distribu 'onwﬁ'fhe analysis for this

research is using SPSS for reliability test and P M Tor Kﬁcﬁwip analysis

and validation : Y'
| &
Step 5: Model Testing — The proposed mo teste‘d ing/PLS- QEM and the

relationship is being analysed \, 0\

Step 6: Results — The analysis r Q@a ready nterpigted

Step 7: Interpretation — The i ret atio avs @e theory and hypothesis
N

made at the beginning of rch © Y Qc_')

N §'

PLS-SEM using w; soft ;jgﬂsﬁ/&pen -source environment together

with the set of proce or the' 0 sampl edlction that involves estimating the
&
model on an an Ie L'ates@edlctlve performance on data other than

2 9

analysis samp% a\;?le as &predlctlon (Hair et al., 2019). SmartPLS is one

ng so sedee-test and analyse data with a small sample size

', 2020). As the uséft;’nendly software, PLS-SEM packages with technical

kn on methods and it combines with more complex packages for statistical

ting software environments such as R (Ringle et al., 2018).



The first step of analysing PLS-SEM results is by evaluating the measurement
models. Researchers need to identify the criteria and differ the relevant c@ on
reflective and formative. If the measurement models required are meetin QH) criteria,
then the researcher needs to assess on the structural model. In this %iability and
validity assessments are used to ensure that multiple indicators i$nt variable is
converge. Reliability makes researchers more confide iw measurements are
consistently based on the individual indicator. '

Hence, PLS-SEM is chosen to be the model afalyser as itjis ca bie o&ﬁﬁﬁdlmg
ta

both formative and reflective constructs with a leas reat yu bethat cyn-be applied

ere @?ae'veral types to
assess the reliability and validity of con\&@easures. nal 8&5|Stency, Indicator

Reliability, Convergent Validity, art%iscrimlw\)ylid N “Table 3.12 shows the

_ S
measurement model assessment es fdt this tudy@.

to the complex structural equation modelling,(Urbagh,

N
\ ’ 2
Table 3.12 : Li%;search Hy ?I%Eand Their Relationship
{ d
Validity Type Tech i é—’ Acceptable Results
V4
coE‘Sﬁfsne internal The values ranged

Consistency ould be above 0.60 from 0.715 to 0.934

Reliability Qv p !.)o Xp tory research and 0.70
% for ¢ irmatory research (Gefen
A et &, 2000)

Internal er'@

ICator Indicator Absolute  standardized  outer The values ranged
eliability Loadings loadings should be higher than 0.7 from 0.703 to 0.935
(Hair et al., 2019) but three data that
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have lower than the

suggested vwg'

Convergent  Average The average variance extracted The &Iug ranged
Validity Variance should be higher than the 0.5 from 0.550 to 0.803
Extracted value (Yaakop et al., 2020) \3

(AVE)
Y

Discriminant  Fornell- This method compares are The values of AVE
Validity Larcker roots of the AVE, with™the squ igher than
o . [ N

Criterion correlation of the | struct) th _\"%quared

f_ ch rela@ﬁs with all

construct’s AVE ul \a oth tent variables
greater val he ns 4,

with 0& atew UC.E\O

iy Y S

y

The square

w

- ~

'3 -
model. Cronbach’s Alph { ale a é‘éstimate the individual reliability.

Composite reliabilié'es be
. 9)‘ ¢

!
levels of reliability*The composi reTiaEiE@ should be above than 0.60 for exploratory

S N
research an% r conf ?ry ree@ch (Gefen et al., 2000).

- 3
Internal consistene rel%ility is‘he first c@n to evaluate the measurement
ai usi

ue O(t§/, yet the higher values indicate the higher

rement model res@from indicator loading shows that the standardize
outer gs is absolutely should be higher than 0.7 (Hair et al., 2019). From the data
a 1S, all the items in the measurement model the outer loadings are exceeding 0.700,

ranging from value 0.272 to 0.934 and all items are significant as the P values in the
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bootstrapping is 0.000 except Learnability-2 «— Learnability. Table 4.4 shows the values
of indicator loading for each item. Based on the results, all the items used for @e‘arch
demonstrated as indicator reliability. _{')
Convergent validity is a measurement technique which to correlate the
construct. The assessment is to measure the level of correlation ohfwm indicators are
in the agreement. A common measure used in convergent alm Average Variance
Extracted (AVE). PLS-SEM is a preferred approac rm til/e constructs are
included in the structural model (Hair et al., 2019). Be headingto th t’uigr)qvmodel

evaluation and assessment, the need of evaluating t rmative‘me uremgnt model is
v

n \rr colliéegﬁty, statistical
a|.,61.e).

'@chapter by using the

N

Average Variance Extractor (AV. proﬁedur i us&c@% the redundancy analysis
for determining the correlatior?\s'uct [/H#Jt;r e measure. Variance inflation
factor (VIF) is often used ate trlg ollj ejghtyh the formative indicators (Hair et
al., 2019; Publicatio'QQ‘l@. Vi \th a V%&’of 5 or above is indicating critical

&

collinearity issues ng Indicators."Hence,(ideally the VIF values should be close to and
Vissiea QNG (_)@? y
below than 3 @ l., 2014)7Table Aé.shows the VIF values for each indicator.
T ate va{uﬂzfes f 0 to 1, the AVE should exceed and higher than
)
0.50 (lzdi t al., 2017; Yaakop~et al., 2020). Discriminant validity is referring to the

ex%which the construct is differs from one to another, empirically. Fornell &

@r criterion is a method that compares the square root of the AVE with the

to assess the construct based on convergent validity,
significance, and relevance to the indic Q@Dhts (Ri

Convergent validity has bee essed \thgvre

&



correlation of latent constructs (lzdihar et al., 2017). The assessments evaluate on how
accurate the measure is and their convergent and discriminant validities (Cth 4b).
Fornell-Larcker is a discriminant validity method is used to asse&gﬂﬂ)ompares
the square root of the AVE with the correlation constructs. Hence, the square root of each
construct’s AVE should have a greater value than the correla& other latent

variables. AVE was originally proposed to measure the am ntWiance that the latent

variable component captures from its indicators relati t@nt due to
; e
measurement error. (Chin, 2014b). \Y"
| O

In summary, all results shown in the Tables 343 are the fefleCtive naeasurement
model which has been compared using two \reh@]and validity.
For reliability test, composite reliability: % h’s A nd ator reliability are
the medium used to identify the satis ry eV| |t On the other hand,
the validity test is depending on ntﬁnd ng, vaI|d|ty using AVE and
Fornell-Larcker techniques ve sup §}the model and discriminant

validity is used to exami ared erl‘ghcsZ/abng the latent variables
@)

&\ J &
3.8 Summary \ b(')(_/

In this chap esea;c er @ the method and software that has been used
t&f

to identi se, and recognlzgj)tg-theory model, instrument, data, and relationship.

constructlon and model identification during the identification phase has

y determined in the previous chapter. The instrument construction started with
%eses development and questionnaire design ended with a survey and pilot study.
The result of the validity test in the pilot study shows that the questionnaire should be
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restructured with the new attribute suggested by the panel. The reliability test result is
showing an excellent value of internal consistency using Cronbach’s Alpha@lity
and motivation sections in the questionnaire. Hence, the researcher decid a%structure
and design the questionnaire before distributing it to the selected res :%

Data collection and analysis are held in the same line &Iot study. As
patients from rehabilitation centres are have only three on therapy trial, the
requirement for them to complete five sessions each wi di ere@?ﬂents using

L]

virtual reality, four sessions using the simulator and five,sessions using b?ticai)&' must.

The data collection is using SPSS software to analySesthe reliabilit eamq-hile for the
v

\'fware isWsed to find the

validity and relationship recognition using P, S-Sm.

correlation between two main varia .cﬂ?r experi

rehabilitation with the intervention of%ator Y, \ie% m




