CHAPTER 4

DATA ANALYSIS AND RESULTS \q
4.1 Overview 4

Chapter 4 is discussing on data analysis and results of each sectloanuestlonnalre The

mediation analysis is selected to be used in this research wher tes ln motivation factor
act as the mediator for attributes in usability factor towards exp |e erlous games

Hypotheses formation and results are the next sub-secti plained i e’crl@r All the
analyses used in this research are discussed in detal e Ias\t%écﬂon before

the summary of this chapter is a model validatlw smr‘i"ilnd S gestré\from the experts.
4«

-\
4.2 Data Analysis in Each Section >\7T
% ,,
Each section in the questionnaire haM i Mata.aﬁgfyms Section A which focuses
on the demographic part has give x isti Qn@s games player for rehabilitation.

:
Section B and C are totall u5| g ting & new model for developing serious games
[

for rehabilitation in thefut h eetion 0{?& questionnaire has shared the respondents’
|

feedback on playi rious m S p'ar@cp habilitation therapies and exercises to stay

healthy. The r eachl's re ented as follows.

/&4

or section A, the selected results which contributed to new statistics are tabulated as

4. ? Results in Section A

follows. Gender, age, races, diagnosis, and duration of diseases are the main results that
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give a new perspective to this research. Each pie chart is together with an explanation

and data. Yv
r\

Gender

m Male = Female

N4 | 44,‘
Chart 4.N r Chart O
A
G NV
o )
Chart 4.1 shows the results n

umb:.;fkigdéfsﬁﬁﬁ the overall respondents who
have answered the questionnaire?v total res egs@Ve been divided into two group:
!

male and female. The result ;th, pie char WS &Qg male respondents are dominating in

o ol

contributing their feedb'&\am ex larien S. Mzrs\rhan 75% out of the total number of 45

AN
respondents are mal(.hNota oh 45 jpbnq_egfeé who have gone through the rehabilitation
[ i

tuhs\&'fected assistive technology, 39 are male and the
% o
NV
NG
T xt result is focusing on the respondent’s age. There are five different stages of
t u

session by playi S ga

balance is female.

ag estionnaires from 21 to 25 years old, 26 to 30 years old, 31 to 35 years old, 36 to
4&Id and above 40 years old. The result shows respondents who are above 40 years old

get the highest number which is 28 and the lowest number of respondents at the age of 21-25
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years old which is 3. Chart 4.2 shows respondents at the age of 26 to 30 years old and 36 to 40

years old have the same number of respondents which is 4. The second high@er of

respondents are those age of 31 to 35 years old which is 6. :(0

m21-25vyears m26-30years = 31-35years = 36-40years = >40years
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Races

m Malays = Chinese = Indian

Chart 4.3 shows the races St&tlSthS@

selected for this research: Malays, Ch and Indi TT k‘b‘nlnant races who have

answered the questionnaire are Mal at I nu bt‘r (){38 meanwhile for Chinese is 7

respondents and Indian has 6 resp s. T alys on the diagnosis of respondents.
Chart 4.4 shows the respon% 1agno'u i e&? this research. There are only four

diagnoses selected acco n the leco endat-lén from therapists that can played serious

games for rehablllta es fq?%dosggaﬂe stroke, traumatic brain injury, spinal cord
&

injury, and ampu

o‘

Stroks%ﬁas COHSIH ffth highest number with a total of 31 respondents, followed

C—,
by 7 res ents having a traumat\brain injury, 6 of them are suffering from spinal cord

inj of the respondents is from amputee. The results on the duration of respondents

e diseases are shown in chart 4.5 where the longest period of the disease is 4 years.
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The duration of 6 to 12 months and 2 to 4 years are at the same number of respondents which

are 13 and the duration of more than a year to less than 2 years only 11 respond{&

O

Diagnosis

m Stroke = TBI = SCI = Amputee

Cha&a‘gvn i \x')§ 3
a

Duration of Disease

m<6months ®6-12 months ®m<2years =2-4years =>4 years

Chart 4.5: Duration of Disease Chart
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4.2.2 Results in Section B and C

This section is combining the analysis of section B: usability and sectiocM;tivation

in the questionnaire as these two sections are the most importan%t need to be

highlighted in this research. The analysis and results are based on t?ES-SEM method

using SmartPLS software. There are three calculations for tes
validity of each question in questionnaires: Cronbach’

validity and Fornell-Larcker Criterion for discriminant

on reliability and

c, A'VE for convergent
idity. an%gbles are

showing the results on each question in each att@n Motivati n‘i g@blllty.

(A)

Cronbach’s Alpha is used to analy

internal consistency in assuring the

Table 4.1: Intern%wsiste
"'_\\

Cronbach’s Alpha

S \"T

Mg
S\T
@,

Questions

oo o)

Ease -1
Ease-2
Ease-3
Ease-4

bility-2

Learnability-3

0.812

0.899

0.715
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Learnability-4 0.909
Memorability-1 0.877 Y'
Memorability-2 0.929 0.942 em
Memorability-3 0.883 s
Memorability-4 0.894
SatisfactionU-1 0.903 z
SatisfactionU-2 0.843 \’
SatisfactionU-3 0.883 0.947 z ' 0.934
SatisfactionU-4 0.771 '\d
SatisfactionU-5 0.738 . \Y-
SatisfactionU-6 0.863 é g
SatisfactionU-7 0.921 4 ..3"
Attention-1 0.814 Vz \ Sr
Attention-2 0.896 (,) v\ &
Attention-3 0.785 \ _\O
Attention-4 0.806 G) ﬁz‘ & 0931
Attention-5 0.89!% 6 u <§
Attention-6 0.823 Aj \A
Attention-7 0 R.' , ‘%
BN
Relevance-1 %3 \; P o 40
@)

Relevance-2 'K\O.%El (z%
Relevance-3 \ 0. ' o 0.949 0.932
Relevance-4 (o 8627 7 )
Relevance-5 Qf 0.8;5 4*\&)
Confidenc ‘Q J ‘ofs X
Confidem& 0.873&7\’ 0.926 0.892
ConfiteeINg 0.760

ce-4 0.924
tisfactionM-1 0.831
SatisfactionM-2 0.923
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SatisfactionM-3 0.915 0.921 0.890
SatisfactionM-4 0.852

SatisfactionM-5 0.643 c_\:

From table 4.1, the value of Cronbach’s Alpha and composite reh?w is based on the
average of indicator loading of each question. The most reliable a e is satisfaction in
usability with the value of the item is 0.934, followed by relev h thi value of 0.932 and
attention at the value of 0.931. Though the learnability attrér;ast eWalue of 0.715
Cronbach’s Alpha, yet it is still at the acceptable value t eliable. o]e omposﬂe
reliability for each attribute in section B and section S ag@ xc value where
the number is above 0.800 and the highest nu | 947 res ctlvelésgnce the results
showed the reliability of each item Whlchw ed the m un@uwement of internal
L

' S
%,\;@;
lidit

\
(B) Convergent and min
3
' 2
The next analysis sﬁuy g(i verge t and discriminant validity to ensure the

correlation of vagiables, Ta \ﬁvs VE results on each attribute towards user

experlencelQ:) S gafe; :LQJQ)
4@,, VAR

-—o

con3|stency.

ble 4.2: Average \(arlance Extracted (AVE) Value
N>
r|bute ~ AVE Value
‘é Ease of Use 0.671
0 Learnability 0.548
Memorability 0.803
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Satisfaction 0.720

Attention 0.708 \q
Relevance 0.788 :(’)
Confidence 0.759
Satisfaction 0.704 \;
User Experience in Serious Games 0.700 Y'

|

"\d
@
Table 4.2 shows the AVE values in all attrib are at range T 0.@5?{0 0.803
A
value. The highest AVE value is the latent variable of Memorability, '@d the lowest
Y/
ShO{y& both values are

isdérring to the extent in

a y“\&also measures the degree

N,
of differences between the nstructs. dia?)le 4.3 below shows the

co
correlations and discrimina@ty ,a es in the k AeII-Larcker method.

Table 4.3: Dis i (VGVJ!’ g Fornell-Larcker
ATT \’% WEA& EM REL SAT-M SAT-U
ATT 0.841 ", ' B 2 -

CON 0801 -0.871
EASE 40520" 0.512;-0.819
LEQﬁ 4 0676 07997 0.740

0.677 0.574 o.ﬁ? 0.827 0.8%

0.774 0.802 0687 0700 0.680 0.888
T-M 0.702 0.850 0497 0602 0537 0.832 0.839
AT-U 0578 0538 0917 0853 0.718 0.654 0518 0.848

which the construct is differing fror@;sanot%ﬂc
'm - @

—

149



Note: Att: Attention, Con: Confidence, Ease: Ease of Use, Lea: Learnability, Mem:
Memorability, Rel: Relevance, Sat-M: Satisfaction-M, Sat-U: Satisfaction-U T

Table 4.3 explains the results on discriminant validity on eaﬂg@ute which

shows the positive value of the Fornell-Larcker Criterion. The construct range is between
0.500 to less than 0.900 value that resulting in a significant vallgi,&:ous games. The
summary of results is explained on three basic calculati ns@bach’s Alpha, AVE,
and Fornell-Larcker Criterion. The result show. at ibu% using three
calculations have positive and significant value ards user ex rwen%&ﬂ? serious
games and the values are accepted. Table 4.4 sho e oveyalFresults o\)@ calculation

and Figure 4.3 shows the overall calculati uaz Srgﬁr\s\. E\T
o

Attribute AVE Discriminant

IphaA% Validity

i
Ease of Use Ease-A& @i {Q 0.899 0.671 YES
O
& [)):
%nabilfry b g 1

Learnabiki Learnability-2 @6.262 0.715 0.554 YES
\ Learnability-3 0.810
‘é Learnability-4 0.909
Q Memorability-1 0.877

Memorability Memorability-2 0.929 0.918 0.803 YES
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Memorability-3 0.883

Memorability-4 0.894 Y~
SatisfactionU-1 0.903 \
SatisfactionU-2 0.843 _{')

Satisfaction  SatisfactionU-3 0.883 0.934 0.7 YES
SatisfactionU-4 0.771

SatisfactionU-5 0.738 V
SatisfactionU-6 0.863 2 '

SatisfactionU-7 0.921

Attention-1 0.814
i | &
Attention-2 0.896 S
ion- b 4
Attention-3 0.785 < ..3"
Attention Attention-4 0.806 V 31 0.7({;&2~ YES
Attention-5 0.891 c') "\ &
Attention-6 0.823 O

Attention-7 % \T 4“\-\
@ )

Relevance-1 “« Qs

\g &
Relevance-2 94 \A

Relevance Relevance- 0.87 l 0. 0.788 YES
Relevance-; , O.&ﬁ?c )J‘
N &

|
?%73(") 0.892 0.759 YES
) 0.

ASatisfactionM-l $6.831

\ SatisfactionM-2 0.923
sfaetion SatisfactionM-3 0.915 0.890 0.704 YES
SatisfactionM-4 0.852

SatisfactionM-5 0.643

Confidence
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4.2.3 Results on Section D

As for section D, there are two different ways of gathering data. The firt@ction

D is done by Likert-scale questions on the overall perception serlous games
meanwhile the other one is focusing on gathering feedback from WOndentS. Table

4.5 shows the results on Likert-scale questions. \’

Question Indicator Cronbdeh’s
Loading
Overall-1 0.850
User Overall-2 0.852 \,Y. \
Experience in Overall-3 0.9 C.)
Serious Overall-4 0.74& 912 _\.Q)o YES
Games Overall-5 ‘59 >7Y \&
Overall-6 . “ i’ﬂ Qi:)
&

~\
OB
Table 4.5 shows Its of the o eréll@ception for Likert-scale questions.
4 F &
The highest and %eferai) \tres ion gobusing on the colour chosen for each
serious game plq( ith 1 Fnt @%’ of assistive technology. The results on
¢
Cronbach’s@AV a rr{elig__,arcker Criterion for discriminant validity have
shown ifive v ext, @urther results are selected based on the most
. : Y : :
con\ question to be comw‘{ﬁuted to formulating and enhancing a new model.

N
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Do you think serious games help you to increase
motivation?

mYes = No = NotSure

\v' ~
Chart 4.6: Importance ofdMoti tion\in |ous,@§'es
< =)

Though in previous research has s% the posﬁf‘e @f respondents on serious

0 e,
games, there is still room for impro @\at ed t e“ful(ﬁa‘d to feed the need of persons
\é K
r

with disabilities. As shown in C , t}f i Iec@uestion from the open-ended is

|
concerning on motivation Ie\%r playing _sepioys es. Out of 45 respondents, there are

ot L

three responded who an %No’ lo th uesti@nd one respondent did not answering the

A
guestion as it can behe er thexgare beneficial or not. Chart 4.7 is asking about
the overall feelin@sing serio m do their exercises and therapies.

4

AV T
G
S

S
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Overall feelings on using serious games for exercises?

2

m Fun = Excited = Enjoy Tired = Normal = Bored = Motivated = Happy

Chart 4.7: Overall FeelcN}lay‘?‘ ious %
The question in Chart 4.7 is foc;ﬁ@w ggtuhvfl eéw of each optional feeling.

The optional answers are based on t mentiened tl’lb@] previous studies. However,

there is the optional answer Yﬂspon’ents r e(ks'a}n expressing their feelings when

using serious games as a rehabilitation to\ I'r@by Based on the frequencies answered

by the respondents, eré\\h Guen@wer with 35 times repeated followed by
the second highest @ ’ q c:ss \(‘é{ 29 answers, ‘happy’ feeling. Out of eight

optional ans e a.;e ans e (@ired, normal, and boring feelings among the
respondents Q" he number of fLe;)E-ncies of these three feelings is not more than 10.

selected question for thls section is shown in Chart 4.8. This question aims to

Q which is the most preferable assistive technology that serious games are best to be
u

t of 45 respondents, only 26 are clearly answering the questions. The percentage of

the chart is based on the frequency. Thus, the most preferable serious games are best to played
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in the form of robotic rather than virtual reality and simulators with the highest number of 12

respondents. T
&

Which assistive technology do you think is the best with
serious games?

= Virtual Reality = Robotics = Simulators

7 o~ ¥ (.}
Chart 4.8: Selection 0\ ost Rrefer. d'AA ive Technology

N
X |'7ls
4.3 Hypothesis Formatio% Results ,‘%
N

The investigation of motivation a

y ffgvs is leading the researcher to seek positive
relationships betwee@ experienc and st%as games. To this end, there are three proposed
hypotheses inv@lvingrmoti du ~hty attributes in user experience towards serious
games. Th purpose of these@Gtheses is to prove that constructed relationships are
affectin \&15 games and to show the progresses of taking the motivation factor as the

edi ect the overall results.
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Hypotheses in H1 and H2 are having one-to-one relationship towards user experience
in serious games meanwhile for H3, each attribute in usability is using eaxmjte in
motivation as a mediator to connect the relationship and run the data. &)elationship
validation in this research, the researcher is using path coefficie ﬁher with the

identification of T-value and P-value. Table 4.6 shows the list of4gseareh hypotheses and

Figure 4.1 shows the flow of hypotheses in this research Y'
Table 4.6: List of Research Hyp ses ’ .\d
Q. \Y’
No Hypotheses ’ '
H1 Motivation is significantly affecting¥user pé_wﬂce |\n/‘3§er|ous

games

S
Hla Attention is S|gn|f|cantl®dng 1 |vat of users
serious games \

H1lb Relevance is S|gn|f ffect

-\

otivation of users in
S
serious games Q
Hlc Confidence is s ca Nn {hi&motlvation of users in
serious %Qev [

Hld  Satisfact S|gr{ tl aﬁe@ the motivation of users in

serio MTIES |

H2 U I is Si

us |s‘3|

-g"q

y af s%'mg user experience in serious games

i wantl?a fecting the usability of user experience

r|ous a
earna‘gl @ icantly affecting the usability of user
A experience in's

sgames
\Zc Memorability is significantly affecting the usability of user

experience in serious games
0 H2d Satisfaction is significantly affecting the usability of user

experience in serious games
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H

w

Usability factor is significantly affecting user experience in serious

games using motivation factor as a mediator &
. Y

Attention

Ease of Use

Relevance

i

Learnability Usability

\

Confidence

Memorability

4
A

' .“I

Satisfaction

H2

UX on
Serious
Games

@ “ Q&
Figuré%,1™Resear potl@éé Flow
X~ <
F} 'S
:
The relationship be@ i "i usabifity’ factors towards user experience in
serious games using n'éhm an

|
¢
is used to prove the%ct of!moti ioh a&‘;ﬁutes on the direction of the relationship. The

S
attributes of t!‘% ationés:;JPIay @ole in making sure the relationship between the
Y-

attributes usability factor is s@iﬂcant and strong towards user experience in serious

games. \

sults of the hypotheses are explained in the next section. The researcher is focusing

Satisfaction

D0

IS i how@igure 4.1 above. The mediation analysis

on each analysis in different subsections to make a clear discussion of each relationship in the
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research hypotheses. Each calculation in a one-to-one relationship is calculated using
SmartPLS software. Figure 4.2 shows the one-to-one relationship of all attrib@? serious

games and followed by Figure 4.3; the overall relationship based on hypoth s&)

Motivation

UX in
Serious

Usability

UX in
Serious
Games

IV
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The relationship results shown in Figures 4.4 and 4.5 are the real data run in
SmartPLS software. Each value from each attribute has been tabulated in the suw
of the overall results in Table 4.4. In this section, the importance of @nts’
preferences in playing serious games as the assistive technology for reh ion shows
in each relationship. There is a total of eight attributes from user expérience factors:
motivation and usability which are affecting the performances in theifdaily therapy and
exercises towards the user experience in serious ga &bTe 4.7 shows the

interpretation of the relationship based on the path coeffi€ient using WS

Attributes

L ] \Y'
| S
Table 4.7: Path Coefficient Res with }II ttribute
Y- . \ST

Pag] effici entx\ﬁerpretation

9 4{" Positive
.2270 Positive

Q@‘ Negative
Satisfaction in Usability— Us

Xperfence _ ¢ @6 Positive
Ease of Use — User EX& A} &@.102 Positive

> -0.095 Negative

Learnability — User nce 1
Memorability —)% erien; Bj “l 0’ 0.121 Positive
tiv User perieéje’ 0.115 Positive

b
Attention — User Experience c}
Relevance — User Experience \ \

Confidence — User Experien

Satisfaction in Motivation
AK l_\
1 =
N F S
Tfm sh tﬁ?;?’pr@gi{n of each attribute’s relationship is based

coefficient/towards uSer experience. There are six attributes out of

itive r%‘ﬁ'ﬁnship meanwhile for confidence and learnability
WVe been categorized asﬁ!ﬁgative relationships. As the best value to describe the
‘émpact on the model according to the coefficient value, the six attributes:
Q attention, relevance, satisfaction in usability, ease of use, memorability, and

satisfaction in motivation are showing a positive impact on the relationship.
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However, the negative relationship is still significant to be used as data for this

research. Table 4.8 shows the results of path coefficient results on the relatw

A

Table 4.8: Path Coefficient Result of Usability and Motivvﬂributes
Interp

between usability attributes towards motivation attributes.

Relationship Path Coefficie retation
Ease of Use — Attention -0.214 egative
Learnability — Attention 0.3 Positive
Memorability — Attention W
Satisfaction — Attention 0.19 Positive \Y'

Ease of Use — Relevance

€
410 ti\’e—{‘)
Learnability — Relevance . iti
Memorability — Relevance VY. P§&
ega

Satisfaction — Relevance % -0l11 Q tive

Ease of Use — Confidenc 0. ositive

LeamabilityaCon%e \373 ,<\ Positive
N
ncef)

Memorability — Co 0.0 Positive

Satisfaction — encN q-ﬁ?(i Negative
Ease of Use i factlun 35 Positive
Leamab%?at:sfac on [ 0’ 0.475 Positive
Memgrability — ‘ﬁs‘é on “Cj/ 0.128 Positive
Satisfacti U—lSati actio -0.011 Negative

2 9

r retatjén}of each usability attribute with the motivation

Ta@?ows el
attribu:We megia t(&vardé\%r experience in serious games. There are 13

N
out of 16 are hawing positive relationship meanwhile the relationship

rel\
%n ease of use to attention, satisfaction with relevance and satisfaction in usability

Oatisfaction in motivation are stated to be negative. Learnability has been categorized

as a negative relationship. T-value and P-value are two main calculation used in
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identifying the significance of the relationship. Table 4.9 shows the overall path

Question Indicator  Cronbach’s Path T-value P-value

Loading  Alpha  Coefficient \)
Ease -1 0.686 Yﬁ! 0.00
Ease-2 0.685 63| 000
Ease-3 0.741 0.924 1060 0.00
Ease-4 0.931 0. 32018 § ogg?'
Ease-5 0.898 20 100
Ease-6 0.921 Y' AP0 ‘?’ 00
Learnability-1 0.801 \l w\ : 0.00

Learnability-2 0.262 @&) 0.0 @g 0.286
Learnability-3 0.810 l 0.00

coefficient results of each attribute.

Table 4.9: Results on Path Coefficient of Each Attrib

= o
~
o1
SN

Learnability-4 0.909 G) \T \"38.111 0.00
Memorability-1 0.877% 9 / <?;?28.872 0.00
o.12\;\ 49.371 0.00

Memorability-2 0.929 O.i

Memorability-3 .8&" R 18.981 0.00
Memorability-4 . ¥ g § 2 4(/ 32.669 0.00
SatisfactionU-1 \0.903| \ é.) 24.288 0.00
SatisfactionU-A 0.8 & 16.076 0.00
Satisfactioneh 883 :b.@g-’ 21.613 0.00

Satisfac% 7 \(_/ 0.115 10.717 0.00
Satisfﬁgnx 5 “ﬂ'z é\ 7.801 0.00
Satisfactionu-6 0.863 \,Y. 19.543 0.00
Wc ionU-7 0.921\c') 28.741 0.00
%’xtion-l 0.814 11.677 0.00
ention-2 0.896 31.784 0.00
Attention-3 0.785 0.944 14.849 0.00
Attention-4 0.806 0.249 12.134 0.00
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Attention-5 0.891 26.492

o
o
o

Attention-6 0.823 21.105 0.
Attention-7 0.868 30.039 $~
Relevance-1 0.903 28.451 (q)
Relevance-2 0.945 43.124 Ao
Relevance-3 0.879 0.949 17 11? 0.00
Relevance-4 0.862 0.227 7 0.00
Relevance-5 0.845 0.00
Confidence-1 0.918 g; 0.00
Confidence-2 0.873 0.926
Confidence-3 0.760
Confidence-4 0.924 é 32,02 '
SatisfactionM-1 0.831 1 WOO
SatisfactionM-2 ~ 0.923 Y- Q\Y’ 0.00
SatisfactionM-3 0.915 0. Q%V W 0.00
SatisfactionM-4 0.852 0.306 14@ 0.00
SatisfactionM-5 0. 643 T ,‘\2}'5 0.00
o o)

q—
The overall results in 4. 9 S S|g ant value of each attributes.
However, to validate h p thes’s fo tms arch it is very important in
. .' -‘
summarizing the w Ie re ts| ypoth sis’and relationship. Thus, Table 4.10

shows the data 0 coef T- st@g ics to validate the relationship for this

research. %\ : (J

4

Q- \(J
% Ta{) Re#? on Path Coefficient and T-Value

N

B

% Hypothesis .7 Path Coefficient T-value Results

\ (>0.05)

0& Hla Attention -> UX 0.249 0.959 Accepted

Relevance -> UX -0.012 0.691 Accepted
Confidence-> UX 0.102 0.061 Accepted
H1ld Satisfaction -> UX -0.095 1.456 Accepted
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H2a Ease of Use -> UX 0.121 0.233 Accepted
H2b  Learnability -> UX 0.227 0.295

H2c  Memorability -> UX 0.306 0.580 Ng?
H2d  Satisfaction -> UX 0.115 0.262 (Rypted
H3i  Ease of Use -> Attention -0.214 0.566 Agccepted
H3ii  Ease of Use > Relevance 0.410 0.00Y' Rejected
H3iii  Ease of Use -> Confidence 0.002 8 Accepted
H3iv Ease of Use -> Satisfaction 0.035 Accepted
H3v  Learnability -> Attention 0.336 37 ' Accepted
H3vi Learnability -> Relevance 0.2 2 chcepted
H3vii Learnability -> Confidence 0.435 0.845 A‘cc{md
H3viii Learnability -> Satisfaction 22 ' A‘Q(E@pted
H3ix Memorability -> Attention 4 Xc':cepted
H3x  Memorability -> Relevance .06 \1 014 VtAccepted
H3xi Memorability -> Confldenc%\/ 3 0. 2 Accepted
H3xii Memorability -> Satlsfacm 128 0@7 Accepted
H3xii Satisfaction -> Attentl ﬁ;lg ,<b752 Accepted
H3xiv Satisfaction -> Releva -0. . Accepted
H3xv Satisfaction -> C@ Accepted
H3xvi Satisfaction-U Rejected

Satisfacti Y.
The anal Tabl l st ult of each hypothesis from H1 to H3.

The results S?&j\

hypoth

coeffic

&

ifica a'ue é\')ach relationship and the acceptance of the
m ti}a t ere two rejected hypotheses based on the path
their T- value need to be more than 0.05. Although H3 that

ally focus on the relatlonshlp between ease of use and relevance is positive

‘%mg to the path coefficient, yet the T-value is below of the standard. Same with
e relationship between satisfaction in usability and satisfaction in motivation, whereas

the path coefficient is negative, and the T-value is 0.021. The other 13 relationship and
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hypotheses are accepted as the stated T-value is higher than 0.0.5 despite there are four
negative relationship generated. Figure 4.6 and Table 4.11 shows the summar

hypotheses results on H1 and H2 separately with the third hypothesis. %\

Table 4.11: Summary of H1 and H2 ?
A

No Hypotheses Result

H1 Motivation is significantly affecting user ®xperience in Accepted

serious games

Hla  Attention is significantly affecting  the iszon i Gept%L
serious games

H1b  Relevance is significantly affecting“the mofivation”in Ateepted

serious games i \ Yv
Hlc  Confidence is significantWing ation™n Accepted

serious games \ 6
H1ld  Satisfaction is sign'@' antly “aff tT ,teajion in Accepted
serious games % 0 o}
an

H2 Usability is SK tly affecti Gser(&erience in Accepted
serious ga

AN
N
H2a  Ease offUse isisignificantly ept@r experience in Accepted

serious ga \0' $ &
H2b L@:?ty is }igm icantly Za.(%%ﬁng user experience in Accepted

iousigam O
H2c ora Iitﬁ/i p‘lficaﬁTDyaffecting user experience in Accepted

%ious me \(J
% Satisfac ig’significantly affecting the usability of Accepted
A serious games\c}’
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the third hypothesis that in Ihtriklt

the independent varia er exp i
N3 £ &y

Learnability
Memorability

S Ml
Figure 4.6: 5\%\2_:;‘% OQQ\

H, ¥
S

2 Usability

Figure 4.7 and Table 4.%& the of t potheses results on H3,

&

ivati actor as a mediator towards

ien |Hse®§sgames.

&

N

No
T T

Ha3ii

S
3

otheses B (}'7 Result

. icantly affecting user experience Accepted
in serio motivation factor as a mediator
Ease of use iswsighificant for user experience in serious Accepted
games using attention
Ease of use is significant for user experience in serious Rejected
games using relevance
Ease of use is significant for user experience in serious Accepted

games using confidence
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H3iv

H3v

H3vi

H3vii

H3viii

H3ix

H3x

H3xi

H3xii

H3xiii

H3xiv

A
H3xv S@% ni s‘
es us g‘c

H3xvi “Satisfaction is
%ﬁme using éati fa@

Ease of use is significant for user experience in serious Accepted

games using satisfaction
Learnability is significant for user experience in serious Ac%z

games using attention : (q

Learnability is significant for user experience in serio epted

games using relevance T
Learnability is significant for user experience indserious Accepted

games using confidence T
Learnability is significant for user experienceyin rio'ls Accepted

games using satisfaction ‘\g
Memorability is significant for user experience in Serio cc,’ept\w'
games using attention ' .{')
Memorability is significant for erience i us %Xépted

games using relevance S‘
Memorability is significar%\gre eri n sepi Accepted

t for uség\p%ie ei'r\\*serious Accepted
games using satisfacti >

) O
Satisfaction is&bq' ant fo r periﬂtein serious  Accepted
games usindvion al _é\

SatisfaCtiomsis Significant for, ser e@rlence in serious  Accepted
_ 2u’ ¢ &,
usin

D

games using confidence

Memorability is sig

ele (_)

nt for, u%r experience in serious  Accepted
>

nfic mr user experience in serious Rejected
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Attention

Motivation

UX in
Serious
Games

DV q I\%

Figure 4.7: Summa@ j ' —\C}
’ X

From Table 4.11 and Figure 4.7, t ary

o Mediator
Usability

o
>
@,
UE q
]
o
=
2.
5]
Q
~+
[9°]
o

relationships which ease of use attribuM ility fact

motivation factor and satisfaction t% in usab\fi Iﬁ*zgt @satisfaction attribute
@

in motivation factor. Both rel@ .

are gettin é‘gat@path coefficients that lead
to rejection.

S
Ay 13
4.4  Model Vali fromI'h erts &

IS

&

Model valida@n th e%i?\;ital‘é‘fulfilling the last objective of this research.
The for thJe' W ;lo Ig{%dgh motivation and usability factors in user

experiSc ards serious ggm@'validated in this section. For model validation, the

in the rehabilitation field. The procedure of taking every opinion and

(..)
r: cher is referring to the &perienced physiotherapist who has been more than 5

Qommendation from the expert is very important to make sure the new model is ready

to be used in that field.
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There are two model which have been shown to the expert: pre-model and post-

model. The overall pre-model is shown in Figure 4.7 below. The pre-model in

@

4.7 shows the overall attribute that involved in this research. The proposed %\nod
is based on the selected attributes from the selected model that have b&cussed in
chapter 2. After the collection of results from data analysis, the reseamme out with
a post-model where there are two relationships have been eli 'nM

From the overall pre-model, a total of eight attribt rrxnt'ibuting to each
research hypothesis. However, through a few analyses tthe p vw

tions, two
"X

hypotheses that need to be eliminated based on t ult. Thus, bp@ and

sure th t taJ@ffrom the

sing Q@;‘o.tivation and

recommendation from the expert are needed

questionnaire is validated by the therapist.

usability in user experience is support%@
E H

Learnability Usability \: («/ Motivation

Attention

Ease of Use

Relevance

'y

e
100G

%% J Confidence

N _
DV e
‘ ' %o ediator
‘ H2 : ( . Satisfaction

N \ UX on

\ : Serious |e—
Y" Games
S
\ v

QE Figure 4.8: Overall Pre-Model
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Motivation and usability are needed to sustain and maintain the progression and
performances of people with disability who undergo rehabilitation. Accordinw
expert, it is very essential to get to know their self-improvement while L(% ious

games as one of the tools for therapies and exercises. Figure 4.8 show st-model

before getting data analysis. ?
s O

Mediator

Usability Motivation

UX in serious
games

Yy | I ¥
Sign: The doted lines s%e tv%lﬁilﬂl‘p%nch need to be eliminated based

on the results. \ l %
\& ‘*Q4.9:(§A-Model
S Lopi&

A

Table 4.1 1‘33\ t’s Recommendation for H3
é EH othésis g -~ Results Reason
yp \Y'

i Ease of Use -> ntion Accepted Patients need to feel at ease to
\ get more attention while playing

games.
Q H3ii  Ease of Use > Relevance Rejected It is sufficient if the patient can

have the attention, confidence

and satisfaction.
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Ha3iii
H3iv

H3v
H3vi
H3vii
H3viii

H3ix
H3x
H3xi
H3xii
H3xii
H3xiv

H3xv
H3xvi

Ease of Use -> Confidence Accepted Helps in gaining confidence.

Ease of Use -> Satisfaction Accepted This affects individual
satisfaction aﬁe‘%' g

games.

Learnability -> Attention Accepted It is accept ‘@ave learnable
Learnability -> Relevance Accepted games fo ts but normally
Learnability -> Confidence Accepted patients t focusing on the
Learnability -> Satisfaction Accepted Iearw cess to correct the
nt. Besides, there is

to 'enjoying themselves

laying'gam
Memorability -> Attention Ac g\yis'v@?useful in

ie‘ts-ﬁ(gm)

QQT neurological

%\T

perc@ons but it helps patients

Memorability -> Relevance are in brain

Memorability -> Confidence
Memorability -> Satisfactiow ce
Satisfaction -> Attention

Satisfaction -> Relevam:

AC\C‘*‘“

Satisfaction -> Con ze ceepte @
Satisfaction-U\ isfactio eject&ﬁb It is sufficient to only focus on
%\ the effect of satisfaction in

C,)YI-\\: uj"éj@ ) with

individual

i %tting self-improvement.

>
o

usability attention,

relevance and confidence.

Table
agreeing t

fro

evance

. tgw
TthgQre gvance is

the past madel b ting the two relationships as generated results

yiéc
ionnaire. The fgas,o\ﬁ}% eliminate the relationships is stated in the table.

importanm increase performances for patients, the expert believe

can works with learnability, memorability, and satisfaction. The other

Oationship Is satisfaction in usability to usability in motivation, the expert believes that

this relationshi

p is strongly influenced by the personal preferences of patients. As most
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of the patients with stroke and traumatic brain injury, who are responding to the
questionnaire are having a neurological impairment, the basis of satlsfactlow
slightly be different from one another. Hence, it is enough to only f((%&u the
relationship between satisfaction in usability with attention, relevance%&onfldence
attributes. Figure 4.10 shows the results of the most preferable qu&n's from each

attribute based on the results of the questionnaire.

0.931
Attention - 0.899 Ease of Use
—
0.932 0.715
Relevance  |-a——— |——| Learnability
Motivation Usability
0.890 0.918
Satisfaction  |—— ———{ Memorability

0.892 0.934
Confidence |a— | Satisfaction
l 0.912

User Experience in
Serious Games

\ N
F% 10: Hi'g estValu %ser Experience Attributes
NG
[ 3

qbu};e@;ser experlence towards serious games is

as shown ;?o WlnéJable 4.14 shows the ranking of each attribute

The hi valu of ed

accord hes lue after generated using Cronbach’s Alpha and

Ta "3 will explain the fee@ck in the rehabilitation field and rank accordingly to

%ert.
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Table 4.14: The Attributes’ Ranking

Attribute Cronbach’s Alpha Respondent’s Rank Expert’s Ra

Ease of Use 0.899 5 @

Learnability 0.715 8 %C%O

Memorability 0.918 4

Satisfaction-U 0.934 1 Tl

Attention 0.931 3 \/ 3

Relevance 0.932 2 Y' 2

Confidence 0.892 6 | s

Satisfaction-M 0.890 7 , .\d' -

7L

Table 4.15: The Feedback fromsThe Expert

Attribute

Satisfaction-U

Attention

Relevance

QI

ill chodse mosié)?éferable
i heir @faction

rt t,{E:?ssisting the patient
whi dergoing therapy by

<4

SS a patient’s self-
pr \ﬁg’na&y increasing the level of
es

nefit to neurological impairment

& :' &
(‘_I:pe challenges of each game need to be
N

2 f changed every time patient has passed one
\T level

Playing games is one of the therapy’s methods

so the thing in need is to feel enjoy while

undergoing therapy using games
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Satisfaction-M 7 Not all brain injury patient feels satisfied with
their achievement. Satisfaction in terms
usability is more important v

Learnability 8 Games are one of the methods Me to

distract the patient from being ith

traditional ways of rehabilita , learning

accurate movement or g rned from

playing games is not t

seri uskgeqdis mainly
X
focused on satisfaction in terms of usability whic@ﬂg attentio da@evant
for persons with disabilities to play while elfabilitation ttkeﬁvpies. As
' rovir@s therapies by
introducing games as part of therapywads. Playingyserio <'S*nes which more

immersive and user-friendly, helossons wNi%b' ies 'to feel the real-life
% 6 S

From Table 4.15 the feedback from the exper

according to the expert, nowadays the rehabili

experience.

q
o >
Thus, the result fronﬁf. ba, oV ho@ the top 5 of most preferable

attributes for serious % sati}f ction, a{tehbh, relevance, memorability, and

erable attributes are from the ARCS

ease of use. Hence, out of l‘l
motivation model and‘the ot S frorc‘_%é usability model. Figure 4.11 shows the
¢ C,)
S

most prefer ﬁ@stio in e&ice-}representing in each attribute.
& 3

4
Yer

’
:\,Y-'
S
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Usability

Application
is simple

Ease in
learning from
tutorial

Can remember Satisfied with
the movements the games

Serious Games

| User Experience in

Positive

Focus instruction and

tutorial

experience and
expectencies

Motivation

Figure 4.11 shows t pr fraﬁjwestg.@rom each attribute which help
|

persons with disabilitie%n mwt@m their performances. The selected

questions are base mhlg@ ofCre@ach’s Alpha which shows it is reliable.

Simple applic Nase nl g mtocgl.movement can be easily remembered and
J'

satlsfled ames re the s in each usability attributes. These questions

nee Ilghted f tﬁre eu@ancement according to the expert.

\ anwhlle for motlvaﬁ&? attributes, the selected questions are games that can

‘%cus have clear instruction and tutorial, give positive experience and expectancies

lastly, help in boost up the confidence level. As a conclusion for model validation

from the expert, it is important to have serious games as the therapy’s methods in which

176



it can help persons with disabilities to keep motivated and feel satisfied with self-
—| Ease of Use w»| Attention

W: k i’ Mediator
—{ Learnability »| Relevance

Motivation

improvement. The following Figure 4.12 is the finalized post model.

Usability ——

_| UX in serious B 0‘§ év-

games

q
N RN
45 Summary N
C'J N
Data analysis and r&lts e CI\;{\C ofr @‘sﬂ.questionnaire are explained in this
chapter. The hyp&% ormation res\%re also being discussed to formulate a
new model in@ sectioh ?v!haﬁt&/ Each hypothesis became relationship that

need to@(/ereﬁ ithza rehidbility and validity through Cronbach’s Alpha,

4
Avera ance Extracted ( ) and Fornell-Larcker Criterion using SmartPLS

S M‘e. Hence, over 24 hypot\héses formed in this research, there are two relationship
ich have been eliminated according to the value gained from data analysis and

ggestion from the expert.
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As result, the model which begins with three major hypotheses H1 (1a to 1d),
H2 (2a to 2d) and H3 (3i to 3xvi) has ended with only a total of 3 main hypothes?!h

22 relationships. Table 4.16 shows the finalize relationship of this researcl(‘}

=

Table 4.16: Summary of Finalize Relatlonshle.

No Hypotheses
H1 Motivation is significantly affecting user e pe??ln serious games
in setlous games

Hla  Attention is significantly affecting the moti

H1lb  Relevance is significantly affecting the
L ]
H1lc  Confidence is significantly affecting the motivation in Serious ggg-s

ivation in games

H1d  Satisfaction is significantly affect e motl}at serlo ames
H2 Usability is significantly affecti |en ' sendusrgames

H2a  Ease of use is significantly ience ious games

H2b  Learnability is signifi i‘ﬁ ting experience:in serious games

H2c  Memorability is mgn%y a ectin er iﬁence in serious
games ’\

H2d  Satisfaction i |s tIy zﬁf cti |ty of serious games
Usability is 5| icant mol&a ion of user experience in

H3 serious am l
H3i Easeo%s gn|f|c t by, s‘m a ntlontowards user experience in

seri ga |

‘g?g confidence towards user experience

H3ii f use | nt by
C
|n jousigames (,)

H3 Ease of use i ifi a fit by using satisfaction towards user experience

% n serjo es
S3I Learnability is z&gﬁﬂcam by using attention towards user experience

\ in serious gam\w
3v  Learnability is significant by using relevance towards user experience

in serious games
H3vi  Learnability is significant by using confidence towards user experience

in serious games
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H3vii  Learnability is significant by using satisfaction towards user

experience in serious games
H3viii Memorability is significant by using attention towards user \Y~
experience in serious games (q
H3viiii Memorability is significant by using relevance towarde
experience in serious games

H3x  Memorability is significant in using confidence téwards’user

experience in serious games

H3xi  Memorability is significant in using saﬂﬂis user
experience in serious games

H3xii  Satisfaction is significant by using attention towards u xpﬁr'em
in serious games | .{')

H3xiii  Satisfaction is significant by usi ance o user.eXperience

in serious games

gv
H3xiv Satisfaction is significant%\g co nen owa@\s ser
- O

EEA

experience in serious ga

The following dialogues are swers from dhe

contributed in constructing N&mo . N
XS
“Give me great exp enc% af‘ nd reach the target” — Spinal
Cord Injury patie@rob 'c serious ga\
“I gai(%bnﬁ n@%ﬁd bywpldying the games” — Stroke patient using
O
ey

:“ aying the game, th?.stw me to be more focus” — Spinal Cord Injury
p Wsmg robotic serious g%es
é “Have the confidence to drive in my condition” — Amputee patient using

Qnulator serious games

virtual re %ous ’q es
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