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Abstract

Facilitating enjoyable user experiencesare significantin the design of computer games. To achieve this, we need tounderstand
the composition of these components and how to evaluate it. However, studies which evaluate on the components of the
enjoyable game design are limited, specifically in relation to motor-impaired users. The Motor-Impaired Users - GameFlow
Model (MIU-GameFlow Model) rating scale in this study was developed based on GameFlow Model, EGame Flow Model,
user experience literatures and an interview with motor-impaired users. MIU-GameFlow Model was developed to
measure enjoyable game design for motor impaired users. Expert evaluation approach was implemented to refine the
MIU-GameFlow Model’s content, wordings and gaps in the rating scale. The data were analyzed using descriptive analysis.

Keywords: Expert Review, Enjoyable, Game Design, Motor-Impaired User

1. Introduction

In order to understand the user’s experience in computer
games, researchers are using a variety of theories and
methods'. However, evaluating the enjoyable game
design for special needs remains an open challenge. The
main issue making it difficult to create a good evaluation
method is the need of a framework that specifically
for special needs such as motor impaired users®. The
measures should be brief, clear, and easy to administer’.

Author in® described validation becomes 36 s an
important stage especially when a new measure is being
developed where there is no existing measure that
operationalizes the concept as the researcher intended.
For instance, there are instrument measuring player
enjoyment in games, however, an instrument that defines
and measure enjoyable game design for motor impaired
users is new and need to be validated. Validity looks at
how well the items of an instrument represent a concept
or domain of content®>.

A panel expert was invited during content validation
will offer valuable feedback about the quality of a newly
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developed measure. A research will use an untested
measurement when conducting studies without validation
process. The instrument needs revisions and the process
would need to be redone with another pilot study for
the revised instrument if the data from an untested
measurement. If the components were validated early on,
an instrument developed based on the framework would
require less revision and need not be evaluated repeatedly.

The aim of this research is to analyze expert’s
evaluation of the contents of MIU-GameFlow Model
rating scale. We define motor-impaired users as a user who
have symptoms of wrist/hand, such as hand discomfort,
numbness, tingling, pain or burning sensations while a
computer game playing.

2. Theoretical Framework

A variety of ideas, techniques and different approaches
were used to assess game experience and enjoyment®.
Author in” introduced a Flow Theory in 1960s as a
description of the enjoyment derived from daily actions.
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He defines flow as an emotional state of optimum pleasure
which arises when people are engaged in activities. People
in this state perceive their activity to be enjoyable, even
if no goal is reached. The Flow Theory involves eight
components: Completion of tasks, concentrating on tasks,
clear goals of tasks, immediate feedback on tasks, control
over actions, effortlessness that removes awareness of
frustrations, self-conscientiousness disappears and a
stronger sense of self-awareness arises and sense of time
is distorted. Flow Theory is the main concept used to
explain the experience of users while playing computer
games®.

The tripartite media enjoyment model was introduced
by’ 68 s to conceptualize enjoyment as an attitude with
affective, cognitive, and behavioral antecedents and
consequences. The affective element focuses on empathy,
positive and negative moods; cognitive aspect focuses on
judgments of game characters’ actions and the behavioral
aspect connected to selective exposure in terms of
the player’s viewing intent as well as behaviors during
viewing'’.

Author in'! was proposed the GameFlow Model. The
GameFlow Model is based on Flow Theory integrated with
appropriate criteria from computer game usability and
user experience literature”. The GameFlow model consist
eight core elements. The core elements are concentration,
challenge, player skills, control, clear goals, feedback,
immersion, and social engagement. The elements are
summarized in Table 1.

EGameFlow Model was introduced by'? based on
authors in" framework. The study is to develop a more
precisescalethatmeasurelearners’ enjoymentofe-learning
games. The scale developed in this study consists of eight

dimensions: Immersion, social interaction, challenge,
goal clarity, feedback, concentration, control, and
knowledge improvement. Four learning games employed
in a university’s online learning course were used as the
instruments of scale verification.

Author in"” was presented Pervasive GameFlow
Model, which is described and discussed in terms of
additions and elaborations to the general GameFlow
Model'. This model proposed to serve as an argument
for further empirical studies on player enjoyment in the
pervasive game environment.

Some unique features of game design for motor-
impaired users 96 s were emphasized. Author in'
proposed features that can adapt to different users
requirements, support a wide range of input devices, offer
simple design that easy to understand and encourage
further exploration. Additionally, the interface should
be able to analyze the extraordinary user’s interest and
behavior and can adapt according to their need"’; improve
adaptive personalization mechanism with reduce the
amount of navigation required to reach items'*"'® and offer
scanning mechanism to reduce repetitive and forceful
hand movements.

3. Proposed Conceptual
Framework

Designing computer games that are given an enjoyable
experience for ordinary user is a challenging task. The
methodology becomes even more complex when we
design motor107 impaired users inclusive game. One of
the main processes is to identify the user’s abilities and
limitation.

Table 1. The GameFlow model elements by"'
Elements Diefinition
Concenfration Games should raquirs concentaion and the player shoald be abls to concentrats on the
EAme
Challenge Tames should be sufficiantly challenzme and match the player's skill level
Player 5kills (Tames must support the player skill development and mastery
Conirol Blayers should feel 2 sense of conmal over their actions io the game
Clear Goals irames should provide the player with clear zoals at appropriae tmes
Feadback Blayers mast receive appropriate feedoack af appropnace fimes
Imimersion Blayvars should experience deep. but effortiess tovelvement in the zame
Social Interaction Games should support and craate opportuntties far social misraction
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Table 2. Operational definition of MTU-GameFlow’s construct

Elements Diefinition

Concentration Gameas should reguire concentratzon and the motor-impaired player should be able to

concentrate on the zame

Challenze Games should ke sufficiently challenging and match the motor-impaired player”s skill level
| Player Comiral Motor-impaimed players should be able fo conirol inferaction in the zame
Clear Gaals Gameas should provide the motor-impaired plavers with clear zoals at approprnate tmes
Feadback Motor-impamed players must receive appropriate feedback from the computer game at
appropriate dmes
Immersion Motor-impamed players should experience deep, but efforfless involvement in the zame
Flexibilny Games should accommadate a wide range of individual preferences and abilites

Few studies have developed the rating scale pertinent
to the enjoyment of computer games. Therefore, the
objectives of MIU-GameFlow Model rating scale are
to measure enjoyable game design for motor impaired
users. At first phase, scale items were generated based on
GameFlow Model®, Game Flow Model*?, user experience
literatures and on interview with motor-impaired
users. The instrument consists of the seven constructs
specifically, concentration, challenge, player control, clear
goal, feedback, immersion and flexibility. The operational
definition for each construct was presented in Table 2.

Concemntios

Flexibility ' - L ChaBenue
MIU-GameFlow
‘ Madel ‘
tmeraon bayer Cooirol

'\
Foedhack Chear

tinal

Figure 1. MIU-GameFlow constructs.
4. Methodology 4.2 Develop Response Items
Experts were asked to rate how important each item to
enjoyable game design for motor 134 impaired users. The
response option uses a five point scale format. Table 3

4.1 Develop Motor-Impaired Users
GameFlow Model (MIU-GameFlow
Model) Rating Scale

shows the condition to rate each of the items. If as the

The Motor-Impaired Users Flow Experience rating scale
was developed to measure enjoyable game design for
motor-impaired users. MUI-GameFlow Model have
seven potentials construct including concentration,
challenge, player control, clear goal, feedback, immersion
and flexibility. Figure 1 showed each construct used in the
instrument.

item is deemed as “1= Extremely unimportant” then the
exclusion of thatitem does not affect enjoyable game design
for motor impaired users in the games. On the contrary, if
an item was rated as a “5 = Extremely Important” then the
exclusion of that item would be detrimental to enjoyable
game design for motor impaired users. An item with a

» «

rating of “2 = Unimportant”, “3 = Less Important” and “4

Table 3. Condition rate each item

Ratinz Definition

The itam is exiremely unimportant to enjoyable game desipn for motor impamed
users apd can be excloded. It absence would not affect enjoyable game dasizn in
the gama.

Exmemely nnimportant

Unimportant The item is unimportant, bat not critical to enjoyable pame design for motoT
impaired users in the games. Although its absence would dimimish enjoyable game

desipn in games, the ttem nesds major revision to be relevant

The item is less impomant to enjoyvable gams design for moter impaired wsars.
Although its absence would diminish enjoyabls zams desizn m games the ttem
needs minor revision to be relevant.

Lass Important

The item i3 impertant and essential to enjoyable game dasign in games. It muast be
included and its absence would significantly hamper enjoyabls game design for
motor impaired users o the games.

Important

The item iz exmemely important and essential fo enjoyable game desige in gamas.
It st be mehaded and its absence would sipnificactly hamper enjoyvabls game
desipn for motor impairad wsers in the zames

Extremsly Important
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Table 4. Components of an invitation email for content experts. Adapted from (Source22)

Paragraph

Sample text

State purpose of study

VO T2 WULEd o Serve 2% @ comient expert because of your knowledze and
contrbute in (area of study). Your participation in the review process is valuable
as 3 prelimipary step fo fiture smdies that investigate soatepies to (smdy
ahjective).

Briefly describe the
instament

The survey should take about (time to complete shady) fo complete by (Tesponse
type e g. ticking response boxes) It consists of items related to the constouct of
{smdy concept). The items will be assessed with a fve-point rating scale, with 1
=" Exiremely unimportant ', 1 = " Unimpoertaot ; 3 = " Less Imporiant ' 4 ="'
Important ' and 5 = * Extremaly Important’.

Describe how 1o coniribute
o a stady

All respomses are treated as anonmymous, and in no case will responses from
individual participants be identified. If you decide to pariicipate, please refer
email’s attachment.

Centact information and
thank you

If you bave any further guestions about this stedy of your nghts, or if you wish o
lodge a complaint or concern, you may contact the researcher: (Fesearcher
MName) by email (xxxidemail). I hope you will participate in the survey as the
data will be very helpful in my smdies.

= Important”, may need a revision in terms of wording
or reorganization to make it more relevant to enjoyable
game design for motor impaired users.

4.3 Identify Potential Expert
Author in* proposes that the choice of experts depends
on the expertise related to the conceptual framework.
Moreover, an expert publication, presentations and
research experience in the area of interest can be used
as the criteria for selection®’. For example, the purpose
of this study was to evaluate a framework for enjoyable
game design for motor impaired users; expert members
should be familiar with the construct of enjoyable game
design, have experience in game development and at
least one expert from psyiotheraphy department. Experts
will evaluate every single of the item as well as the whole
framework. The total number of experts involved in a
content validity study range from three to twenty experts.
In this study, six experts, three academic game
researchers, two professional game designers and one
physiotherapy were selected. There were five female and
one male experts ranging from 34 to 54 years of age. These
experts were recruited on the basis of their experience
and publications in game design.

4.4 Create Invitation Email for Expert

Involvement
An invitation email was submitted after potential experts
were identified. An email was sent to expert at least
two weeks before the study start. The email invitation
contained the purpose of study, a brief description of
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the instrument, how to contribute to a study and contact
information to the researchers. The detailed sample text
that used for the invitation is shown in Table 4.

4.5 Develop Item Evaluation

In this study, three doctorate (Ph.D) in game design, two
professional game developer and designer, and one from
physiotherapist were contacted to review the initial pools
of items. These experts were asked to rate the level of
importance of each item for the constructs involved and
provide feedback on the first version of the instrument.
They were presented all the constructs, items and asked to
make a choice out of five options (Extremely unimportant,
Unimportant, Less Important Important, Extremely
Important) for each item. An exemplar question as seen
in Figure 3 showed an item for concentration construct.

Ewcrenrim
Pasee vas wark boni ca s beporuans sk of T 0

| LA TS sAll I
I : ¥ | il T ¥
Faroracs [ L=
eYmpE A Ly - fmpasEr v - Amprrory

1. How imgeatinl & rdeh ivin in dedaning o rasepave ™

[oranm— e, Jha i Ll o v D i L s ol Gy Lk o bl
rmpryre pw the gy

Tome [ r—— Tor = I=

[ ) g | e ey [P [ |

) | Thee jares gk me aneaion Ey 1 i ¥

C0Z | Thes garss acdvits e adagus oo e

| 003 | T gaes worklosd i sdopuu fmme

D04 | The gares prodided omtent tr e s By ADadan

O34 | The garse m sk e wen e conearraie on e P
Sugpenim of cENEHED mgedag oo 1 b

Figure 3.
construct.

An exemplar question rating for concentration
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Table 5. Demographic data of experts

Range Froquancy (N

Gender Mala 1

Female 5

Experience in 5— 0 years -

Teaching | Industry 10— 14 years 4

N 15— 19 years 2

20— 24 years -

Sofiware development experience Yez 5

HNo 1

Sofftware evaluation experance Tes 5

No 1

Table 6. Descriptive analysis for each item
Items Mean 5D
pame grabs my attention 453 408
Eame activities are adequate for ma 4.67 214
pame waorkload is adequate for me 217 GB3
game provides content that stimulates my arention 4.67 314
game makes me Temain concentrated on the game 433 214
game challenges are adeguate for ma 5.00 000
game levels of difftculty are adequate for me 5.00 ]
game challenges are balanced with my skill levels 4.50 348
game offers “hints" to kelp me overcome the challenzes 1.67 316
game offers different levels of challenges w tailor my needs 4.67 Bld
zame 15 easy 1o play 4.67 218
game has simpls mieraction 4.67 314
Part of the game’s mteracton 15 automated 467 314
The pame offers interaction based on users” praferences 4.50 348
The pame has a futarial that is easy to Sollow 4.67 316
The game offers familiar game’s goals 4.67 314
The main game’s goals present clearly 4B3 408
The intermedinte gamea’s goals present clearly 483 405
The maiz game's poals presant at the baginring of the zama 4.67 214
The intermedinte game’s goals present at the beginning of each scens 433 1.033
I recaive feedback o my progress in the game 4467 214
I recaive informaton on my success (oo failura) 4467 816
I recaive immediare feedback on my actions 450 1.2125
I am potified of new activity mmediately 433 1.033
I am alermed by break reminder at the appropriate ime 467 214
I feel imaginative 433 214
I love a story that relates to my metor skills 4.50 237
I forger about 1tme passing while playing the game 433 1.033
I become vnaware of my surreundings whils playing the game 450 237
I feel emotionally invalved in the game 2433 1.033
I love game offers user’s preferences 483 408
1 love pame offers switch kevboard ! 433 408
I love game offers scanning” mechamism 433 1633
1 love pame offars voice recogrition” 483 408
I love pame enlarges the active area of the murser 4.50 237
I love pame faatures that can adapt according my needs 200 LT3
[InNsTRUCTION
Please rate each item on an importance scale of 1 to 5.
* RATING SCALE
i3 | z | 3 | E3 | 5
Extremely Less Extremely

wriirnp o rrant L P orzant Tmportant Important Tmportant

1. How important is each item in describing a cencentration?

Construct Concentration

Games should reguire concentration and the motor-impaired player should be able to

Operational Definition
concenpate on the game

Code Potential item Exiremell | omimporcan | [ 225 | swporsam | Exoremen
CO1 | The game grabs my attention 4 2 3 E E
CO2 | The game activities are adequate for me B 2 3 e 5
CcO3 The game workload is adequate forme 4 2 3 &4 5
CO4 | The game provides content that stimulates my attention 4 2 3 e 5
CO5 | The game makes me remain concentrate on the game £ 2 3 E 3

Suggestion or comments regarding construct and item:

Figure 2. An exemplar question rating for concentration costruct.
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4.6 Procedure of Expert Evaluation

Two weeks prior to the study, an email was sent to each

expert, inviting them to participate in the study. If they

agreed to participate, a second email containing an

attachment of the instrument was sent. They were also

advised that their participation was voluntary and all data

gathered would remain confidential. The study lasted

about two weeks and the procedure was as follows:

o Email invitations were sent to invite the experts
involved in the evaluation process.

o Experts have agreed to involved in the evaluation
process.

o Instruments sent to experts.

o Experts evaluate the instrument:

o Rate the importance of each item for the constructs
involved.

o Refine the content, wordings and gaps in the

Table 7. Summarization feedback from each expert

instrument.

o Experts and researchers will communicate if there is
a misunderstanding in the instrument. In this study,
there are experts who have been communicating by
phone, email and face to face with researchers.

o After completing the questions, the expert will email
an attachment of the instrument to researchers.

5. Result and Discussion

5.1 Descriptive Analysis

This section discusses on expert view based on
constructing needed. There are seven construct to
evaluate in determining enjoyable game design for motor
impaired users. Those seven construct are: Concentration
(CO), Challenge (CH), Player Control (PC), Clear Goal
(CG), Feedback (FB), Immersion (IM) and Flexibility

Ttems El =] [ £E] E4 E5 ES
001 The pams grabs ooy amemsos -
002 The game aciivities are adeqaxis forma -
C0F  The pamewerkload & adequate for me m:::xd Baghrzso wood “workiond
C04  The pame provides contest that sSnrlaiss ooy atieston - Baphras word “sontmnr’
. . T simmiler
C0F The pams makes me remin concsninied on o mme itarn V33
CHf  The gamae chellsnges ame adequede for 2o Ralook wkathar
CHY  The pams levals of EiScalty are adequate for me - sizzlar or
Chenge word radimdan: with
CHE  The sams chellanges ars balamced nath noy sudll lousls Wedanced" 10 aTjovEnt
“sitabile " [
CHE  The gyms ofars “hinis™ o e averosms e challemgas -
CHU  The pwme offers Effaram: bovels of challemges to tatler ooy neads -
POl The gama sany to play Addwerd powie i
PC12 The gams hes singls imteeaction ﬁp_(unlmm Change ‘af my cres poce”
BC13 Poetofthe geene's inbarection i aioereied Baphrass fham
PCl4 The pams ofers mamcthon based om e’ prafanamnces Explaiz woed k!’
Bons Ths gams hes 2 nrroria] thet &5 sasy oo Sallow Chanps ' natarial Sk
BClS plaing®
CGL6  The gams ofers foeliar gama's goals
CGL7  The main gams’s goeks prassar claarky ¢ o Joreed of ;r:ﬁ::i::.ﬂ:r"wr
ing accordzg Changs to The imierwiecine
CGlE  The imaroedine gees's goals presant clsarhe ncmrpnndm:Lrn]. e ol and presiniid
The main gams’s goaks praseat & the baginmizg of the geoe ¥
Tis imamedizts gama's goals pressnt 2f the beponing of sach scans
FEIL [m1.;ﬁ5:;.c'konmpmsb.ssm1hzm Eaphrass itar
FEN1 I =ecsive informcion om =y sncesss (or Sailurs) -
FEI3 [ eceive immeding Snd]:mcnnn actions
FBEI+ [amzeufied of mew achaty sy
FEIS [amaln:h-dhbcwkn.mnltratlh.:pp\q:nmm
D el megow -
D27 T bowvw & sty thot ralabas %o mxy motor skills Bapheass fians
D2 I forget about fxe pasang wiis plrying Se game - Faphrass fiam
D8 I bocoms unawvams of ooy suronzdings whils plrvzg the g Fapbras inm -
Changs to 7 feud the chonges
DG I el seotiomally imeelved in the gams af my emotine depend on the
np of gamie  ple”
FL3D  Tlove geeme offers usar's prafemecas Change woeld "o’ Add word g that®
o Rk
The mar st aaily
undariand
FL31 Do moemw offars swdic hka'bmd.' Add word gumas that”
FL33 I love gomow offars scanming’ mechenism Add word pame that®
FL34 1 loww geerss offiars woice reconiton” Add word e that”
37 Ilow ez anlarges the 2o aree of o curser - Add wond s that*
FL3E 1 love geon faatumes dat caz adapt acconding noy needs Add the weed Clonga fo T e auffiest
enedding o' P T
bk bilmgra Ifoeeded - Adapt the Ralook iem, Adzpt the leval of Lpd.!.hopnumilnhﬁmn.
I:J::-cd.l.m;u;un:l Tathin, loval efword=g  whethar simglar word=g
Commanis ] TeIEALIZ accordng fo or redundant according %o T_‘WCcnh'd.
i th leval of Taspotdant with oferitem:  mespendant leval - Feadback
wocdin;a:r\cl:ii'_g lervall. - Flacibelity
o raspetdeat leval.
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(FL). In this study, expert will evaluate the importance of
each item in every construct. The detailed demographic
data are shown in

Intotal, sixexpertsinvolved in this study and all of them
were experienced in teaching or industry area. As shown
in Table 5, all experts from academic game researchers
and professional game designers are experienced in
software development and software evaluation. The only
one which is expert from psyiotheraphy area do not
involve in software development and software evaluation.

The lowest value = 1, shows the item is extremely
unimportant to enjoyable game design for motor
impaired users and can be excluded and the highest value
= 5, shows the item is extremely important and essential
to enjoyable game design in games. It must be included
and its absence would significantly hamper enjoyable
game design for motor impaired users in the games.

The results of the descriptive analysis for each item
based on a Likert Scale. Table 6 shows mean value and
Standard Deviation (SD) that achieved as a result of the
evaluation. For the overall finding, all items have mean
value more than 3.00 which means experts agreed all 41
items were important to the components of enjoyable
game design for motor impaired users.

5.2 Feedback from Expert

Experts’ feedback is very important at this stage to ensure
that the quality of a newly developed measurement and
validate at how well the items of an instrument represent
a concept or the domain of the content. Table 6 and Table
7 shows feedback from experts during evaluation process.

6. Conclusion

This paper discussed the experts evaluation of the
components of enjoyable game design for motor impaired
users. The evaluation of this instrument shows that its
use appropriate in gaining understanding of enjoyable
game design for motor impaired users. A total of 36
items were generated and experts were asked to rate the
importance of each item towards enjoyable game design
for motor impaired users. Generally, experts agreed all
36 items were important to the components of enjoyable
game design for motor impaired users. Some additions,
changes, comments and explanations are suggested that

Vol 9 (47) | December 2016 | www.indjst.org

result in an outline for a new model of enjoyable game
design for motor impaired users, that is, MIU-GameFlow
Model. This model needs to be empirically validated.
Future work may include applications that have features
of motor impaired users’ interactions using the MIU-
GameFlow Model to verify the model and identify further
elaborations and extensions that may be needed.
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