CHAPTER 2

LITERATURE REVIEW YV

This chapter opens a discussion on the issues related to the st%in ility elements

2.1 Overview

in game design and its implication towards the teaching and ing process. In the
initial section, a brief overview and advantages of the e@gar@ﬁ?educaﬁon
context are presented, followed by the emerging issues identified by, rese{?-her.

Then, based on the experience and readings, a r@ the litera t al*g:s)cusses
’ Y
sustainability elements in game-based IearningWor

inally, it @és the way
for a discussion on the body of literature ;@% tod de (ﬁoxp\

ment research
(DDR) to show the need to develop mnab gam |Q/Vith the emerging

trend of technological advanceme Wru‘c\tiﬁkyt gy.éﬁ)hls led to a discussion on

o
the related theory, game dev& nt framewo ank&e design life cycle. The

chapter then proceeds with ulation the@cal framework.
N
'3
2.2 Educatione;ths in Eld ,
I

arni gp

2 9

TeachinEN
advancem@ sifies th ort@s to participate and engage in technological
applic wat en&)@zf;cce@ information, content production, knowledge
A ol

and sharing ideas @S[a_oughlin & Lee, 2008). In this section, educational

GX\
‘@ n the education system will be discussed in detail. It covers how games have
Gn embedded in an educational context.
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2.2.1 Teaching and Learning in the Industry Revolution (IR 4.0)

Teaching and learning have become more challenging in the Industrial Re
(IR 4.0) era, which has also changed many aspects of human life (Ju@ﬂlg).
Industry Revolution 4.0 (IR 4.0) is a term used in the new Malaysian ion system
to describe the fourth industrial revolution, which is addressed the Malaysia
Education Blueprint for Higher Education 2015-2025. The e quystem IS most
affected, whereas academics and educators need to prepa k;

vrs to implement

educational technology in their teaching and learning “process. JEven.if” educational
3

Y-.
technologies are powered as adaptable aids, if they a ble to enc ade I_&&rﬁrs to

ﬁ% urpo{&Laine &
o

Lindberg, 2020). Thus, motivation eleme ry iaipo tto plemented in

educational technology. \) é

Nowadays, students are mor(’pSrested |\dg?ts mputers. This is an
j y N
excellent chance for teachers to%e todls to aehieve <2‘Q’(flz'ational and instructional

purposes (Sayan, 2015). O m m?t pidly dev g sectors in the educational
environment is game-b% ing.‘l‘t mar 't'i's a@ipated to expand from 3.2 billion

US dollars in 2017 4e,8.1 bill'|o i 2 (Statista, 2018), and it has moved from a

engage in long-term engagement, they will lo

>

&

conventional teghni Iogy(tséfed technique. This situation leads to

=J;

to

¢
multiple use echnology su as‘Eo puter games. The great potential effort required

NN
to produce high=qualifty. |'9g gam%is best justified by the opportunities for learners
wh gle in conventional e(g'c‘ational settings or with a specific curriculum topic
N

(Greiphet al., 2020). Consequently, educators need to be creative in implementing the
G ilable technology in their teaching process to motivate students to learn the subject.

In addition, IR 4.0 is a new trend that promotes technology-based tools to sustain

the use of technology, especially in the education context. Nonetheless, there is still
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debate over characterising sustainability in game design. Moreover, there is a scarcity
of a consistent understanding of sustainability in general, as well as how it perw
software systems research and practice (Becker et al., 2015). Therefore, @3\ that
focuses on how to produce sustainable products in a systematic proc eeded. In
the existing literature, several descriptions of sustainable products aréypresented. Still,
they are often limited because they focus on the product's environmemtal impact rather
than the process involved (Amri & Saoud, 2014). As R:,.re'search into the
educational game's effectiveness as a learning tool is a promising ewl/vn for its

Yv

ability to encourage learners. At the same time, ame can elbp _@ents‘

knowledge and cognitive skills in creating c% nd @Tling the
Y.
expected outcomes. \) 0\ .é\
On the other hand, for students tmad respon eseé‘l'lenges, they need
to be equipped with the right knoﬂgﬁe and t\ngggy T@érefore, educators and

N,
developers need to create fun %acti\f'ties tcim%g@nt any teaching tools in
their teaching process. Umﬁ:honI 4.0, uction processes objectively
become increasingly i%\ cted, tools, nd m@uctured manufacturing products

4 F &
that participants Ke first e.x of rguhese technologies affect. One of the
ca

fun activities th incre t mo on is game-based learning. The goal of

!
¢
game-based (%g is to im ve“e n‘i‘rz; activities by incorporating games into the
% NN
educatiofial,proeess (Frajk yetalslﬁ)w).
k3

.ﬂe context of this re ea%,’*ﬁ the game development process typically involves

a xe process, as the user, which is primary school students, needs to be provided
orwAccording to (Kasurinen et al., 2017), there are certain parallels between software
evelopers' and game developers' practices, for instance, the necessity to plan, create,

and execute high-quality work during the design and development phase. Therefore,
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this research aims to develop products that are interactive games based on sustainability
elements. The game is deliberately designed to motivate students in learning 1?!5!1
with the intended characteristics and the required quality. (’}
During the evolution of the educational paradigm, the roles o!'&ators and
learners have also evolved. Educators' expertise expands, become mare creative, and
are no longer restricted to the program's subject area. Educat swunderstand how
learners are assimilating this knowledge, which is aide 'Ogln'-based learning
portals. Learners' roles have also changed significan mov gw‘assive in
education 1.0 to more autonomous in education Imei ido@‘gm).
Moreover, Puncreobutr (2016) claims that whi on% |gm.@§~evolved,
new educational paradigms have emergedw . Aoior to X@S&?\d Marwala

(2017), the rise of Industry 4.0 willw e to mor nsd@ﬁinary education,

exploration, and knowledge (Almei%Simoes,\IQ)W ,<\
N
Ultimately, these activiti%st that game«desi nd development should

follow a systematic appro %Jtill articular in@ctional design models. This

research creates a lon e that'emp yslirrsb'ctional frameworks and learning
4 ’ &
theory to better Wﬂd h ﬁme developers work. This implies that a well-

designed educa% mp 'e foé‘d on sustainability elements might aid

¢

learners in iec‘@wg their ent si&grr@(jra as a result, their accomplishment. Thus, it
atwi

NN
th ¢or. Pnning%w support from both students and academics, it

—_—t)

convinc
mu%repared for a changﬂ\J{o equip students with relevant skills to become

N
i X‘ugly great. Collaborative skill means cognitive skill integrates with technical

& or communicative skills. The education system has gone through great change over

e past few decades.
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2.2.2 The Advantages of Games in Education

Game development is a generic process that aims to give advantages to en .
There are some advantages to the use of the game in the education context.&?ﬂers,
serious games have been shown to increase learner motivation ‘!Agearch in
experimental investigations (Yedri et al., 2017). Therefore, educato&e?i to create a
better educational tool to provide more options and opportunities for Stédents to develop
their motivation and performance. Two key supple me ents must be
incorporated into this cognitive model of multimedia ing t WX explain

yer, 2019), As & &Sa'?this

ion% ctivxa\n?;s factors
T

ing Taj : %\
1%
i ainc‘gé major issue with

game-based learning: motivation and metacognition

research is required to ascertain the cognitive,

n,(}nemory of learners is

N,
effective Iweryq%ehniques (Kiili, 2005).

-

émob' is considerable. Mayer (2001)

Furthermore, since educati hﬁues{t/ a featurs*\é‘ultiple multimedia elements,
ger' Kin

ing that implies working memory

covers restricte%

the challen Sﬁastr i ilities. The restricted capacity assumption is based on

cognitivl(%gory i t working memory capacity restricts the quantity

of da&t can be analysed \Ai&@fve.very channel at any certain moment (Tindall-ford
19

e%l 97).
: Designers of educational multimedia or games may consider using rapid feedback
game design to avoid excessive cognitive strain. However, it is crucial to note that

graphics and sounds have an impact on the player's attractiveness and retention. As a

23



result, the most difficult challenge in educational game design is to discover an element
that can strike a balance between appealing elements and educational aims in To
maximise the likelihood of players feeling flow and learning the skills an@edge
supplied. They can also employ immersive settings to allow experi layers to
practise their skills and knowledge while also utilising multimedia en%ent (Bellotti
etal., 2010). \)

Third, games have long been recognised as a valuabl Yr?ea’:hing since they

may effectively stimulate students. The intent of translating aca eeration to

X
e. Comput eatn@ames
Iuﬁi&cﬁ, ing %K\'ctivities,

d\an cume@dv;n real-time.
In regards to game-based learning, th%amrs conc tha@% treatment group

outperformed the control group in %ds to ac ic p fp{ nce and motivation

N,
(Partovi & Razavi, 2019). Thin%xstan&e de nstra(téﬁat game-based learning

has a purely beneficial infl@ Ie::l[ pegformance’and motivation.

Likewise, seriou% ffer d‘e' lop i' s‘tep@) reduce the costs regarding game
&

technology and con %vek@q dditié&.ierious games provide an opportunity
as

to experiment with newstyl \A@KS new types of educational technologies.

¢
The serious %bee used i a asejmpertise, for instance, politics, city planning,
%v N

defence% ion, ghgin g, ancﬁﬁealth care (Katsaliaki & Mustafee, 2015). The
Y-

prio game development le}s’sessing customer experiences and leveraging input

t \V&design iterations.
Q Furthermore, numerous academics have performed research on the utilisation of
ducational computer games to improve learners' learning, performance, and cognitive

skills. As a result, it gives instances of how learning science may be implemented in

game language should not detract from the games' pl
appear to offer strong and always obvious typ

interactions, accomplishments, and failurew ace
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teaching (Mayer, 2011). To set the stage, the researcher first looked at the literature on
the usefulness of various kinds of games and simulations in terms of learning ou ;
In recent years, the adoption of games for learning about themes such as his@}hure,

and identity has grown in popularity (Alsawaier, 2018).

The computer game enhances the respondents' spatial vision?a subjective
abstract skills (Squick, 2006). According to the findings of resea‘rc\h co?lducted by Eow
et al., (2010) learners who participated in computer gamesAenhanced tr;eir imagination,
awareness, self-esteem, and creativity. Educational games, aiper Frz;nklinYet‘%I. (2003),

_ _ & Tl eTX
can aid learner learning and encourage active involvement in the classroom. Learners

_= 1T >

would be more interested in their learning if they had access to game-based learning in

\v v
the classroom (Partovi & Razavi, 2019) a@uragjd t to I@Sc:ontinuously
&, )

(Boyle et al., 2016). \ ®)

According to Zirawaga et al. @9 a wel \srgn$d m‘B\(}ter educational game
N,

may deliver a rich-resource learni ironment Wi di{f’%ﬂt learning quests to help

learners develop higher-order kn IeT nd-abilities. In addition, some researchers

have suggested that by integr
’ &
based learning en&q&nt, Ie\1§ ninguormance may be enhanced while the
games remain en% ing ( ; '7; Wang'& Chen, 2010).
¢
Finall 993% ifa too in‘gnre)(nang students” motivation and achievement.
NN

People'%k’ty d(ﬁsgng&ffer v&n they are organically driven by their personal
Y.

inte joyment, or challen@hd they often display more inventiveness (Amabile,

ing an‘uingb(aterial and methods into a game-

1 \997). As a result, instead of rewarding the finished creative output, it is
referable to employ incentives or awards that honour the creative process itself, as well
s the desire to explore, discover, and innovate (Erbas & Bas, 2015). Thus, an

educational game that implements sustainability elements in game design has been
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developed to promote students’ motivation and achievement in this research. It is

believed that learners would be encouraged to learn Tajweed while also improviw

achievement by participating in the game. (’}

2.2.3 The Comparison of Games Evolution Y'

The history of video and computer games and their evo is fascinating.

However, it involves a very long time period and uz co.‘nplicated. Any

breakthrough in gaming technology is predicated on p us suc esanentions

@

(Saulter, 2007). Educational technology includes eve
early 1900s to radio in the 1930s, educational televisi

teaching in the 1960s (Cuba, 1986; Saettlery2004

Their specific purpose, though, is ir@ed inﬁﬁiﬁf a&.\For example, a game
N,

might be an activity constraineq%s anf'rele lach_@ opinions and judgments
always originate from the plaMrie less @pecific game contents, while
\Ith ajvirtu

playing a game, the p%zracts Q%IVCI‘SC, which receives player’s
' s
inputs and responds%ch ngi \hs\s tus (Perrotta, 2014) created by rules (Suits,
!&‘Qa

1978), or a sphe\

ntin%J (Malaby, 2007). Some even claim that
a game is defi
M &'in theera of P op@/luhammad (Pbuh), most games were purposely
N |
to encolikage physical developr@jm and mental strengths. Kurniawan and Abulyatama,
\
2 Nentioned that sport in Islam is a recommendation from Rasulullah. Each sport
has,its benefits for those who do it. Games recommended in Islam are camel racing,
orse racing, archery, hunt, wrestling, and running competition that promotes a specific

skill and efficacy of the gamers.
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In addition, these sports games usually promote physical awareness, friendship
among gamers and the element of courage. It also provides an activity of explv!n
and emotional training. Table 2.1 shows the comparison of the evolution % me,

which starts from the era of Prophet Muhammad Pbuh, moves to the ional game,

and currently, digital game. Q
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g

Table 2.1: Comparison of the Evolution of Games\

Point/Year Games in the era of Prophet Traditional games \ Digital games
Muhammad Pbuh
Year The era of Prophet Muhammad Pbuh 1972 (first stimulated colour ga 1990
E.g., Magnavox Odyssey 1996 (3D levels)
(_} 1997 (Quake 2 & 3)
. =
1973-1983: 1998 (UnrealScript)
Sectorbeam Graphic ( ‘p@r, ﬁa nd 2002 (Dungeon Master)
Colour video game (Galaxian)
Game with speech 0X) 0\ é\
Attract game and h| ore (Sp mv@rs)
Top ten score (A ids) \T ,<\
«>" S
Features Develop a specific skill and efficacy. Provide an e to ge. \A“’ Have a combination activity of

Promote holistic training to a person
physically and mentally.

The objective of the games is to promote
a healthy lifestyle.

Promote the focus aspect of the gamers. % $
Train your emotions and physically to % ’ f 4

target your target.

Source: Kurniawan (2017). Olap@

dalam pandangan Islam. 0'

narrative, entertainment, simulation and
interaction.

Provide an element of fun and fantasy
Use elements of multimedia (video,
sound, and others.)

Promote deeper learning and motivation.

Promote genuine collaboration between
users




6¢

C
Point/Year Games in the era of Prophet Traditional games Ij Digital games
Muhammad Pbuh

Category Not specific Board games \5 Virtual online worlds
Card games: Wireless game
-playing-out game 2 Serious game
-exchange game ' Augmented-reality game
-showdown game \d. Y_—Sport (Hadzinsky (2014)
-patience game | _\c-}
Target game 2 X
Sports game Y' o I, §

Example Camel racing & horse racing Congkak, batu seréhie'@, gasing g-@@, guli,  Nintendo Wii Fit and Nintendo DS

Archery, hunt, wrestling, & running wau NN 9
competition Konda-kondi C) . >§ $
Swimming, riding, running & and Playing-outg X

q
others.). Exchange ga ¥ \AQ/
Source: Showdown 'gaffie I : o
https://shafiqolbu.wordpress.com/2011/1  patien e Q

MMORPGs (Massive Multiplayer
Online Role-Playing Games)
Digital game-based learning

: 4 ¥
1/23/riadah-sukan-cara-rasulullah-saw/ N I \\ _\é}f
N g
N T p (_)(./
[33%¢
ID)’ 4\
Yv
N
S



Based on Table 2.1, it is explained that before going to the digital game platform,
most gamers play traditional games such as board games, card games, and sports?l!u.
It can be indicated that there is an increasing combination of entertainmen@tion,
and interaction during the digital game era. . Zirawaga et al., (2017)exﬂ*hat in the
initial stages, optical disk storage, also known as CD-ROMs, wz%e'd to deliver
software, for instance, video games. CD-ROMs had S|gn|f|c tl e storage space

and were much less expensive than the old cartridges.

L ]
2.3 Game-based learning (GBL) [ §
In general, game-based learning (GBL) i | he design of arnmE’actlvmes

mm%sgaame -based

@mote educational

ance.the teaching process,

that are integrated with both game charac |sti an

learning is an innovative strategy th mputer

value using a variety of software ap catlons th \I‘nc\t e
R
assessment, and evaluation of | |mﬂra etal., 20 2%\_ rthermore, game-based
learning (GBL) has been shown ro |IIs, mstance, teamwork, creative
problem solving, and I inkin ’]gsﬁ as emic success motivated within
)

s
primary children (P ovi afNQ

Furtherm duc e, known as serious games (SG), can be

described as etel for pf d c n or result derived from game components

and oth I %er D'ujz escrlbed as "any type of interactive computer-

baseme oftware for one or players to be utilised on any platform," according
tonRitterfeld et al. (2009). ThIS process involves elements of competition, engagement,

‘\%nmediate reward (Dimitra et al., 2020). Consequently, these interlink elements
h

\ ave a set of possible and uncertain outcomes that will result from the players'
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interaction (Rabin, 2010). Therefore, game design elements are essential to sustain
students’ motivation and fulfil a specific purpose from the developed games.

GBL is widely regarded as the greatest instrument for Iearnir@}skill
advancement in a variety of fields, particularly in educational upgradinq'rk.s, 2020).
On the other hand, if any product has its own specific purpose, it can b¢ categorised as
a serious game; otherwise, it can be mentioned as an entertain eMe (Kasurinen &
Knutas, 2018). Furthermore, numerous teachers have re %(:Io[ed game-based
learning (GBL) as an educational technique to help pri sch ow‘improve
013). Finally, ﬁes_,@; an
a d@ erta@ that may

and @Sr?ence (Laine

bili@ ements in game

their academic performance and motivation (Choi e

educational game that maximises motivational i

be aided by educational game design princi based om&ese
& Lindberg, 2020). Thus, researchersabelieve that sustai

design combined with learning th an be o\ofThe

é S
students' motivation and achiev. : 4 <<<}—
The form of the ga %th d!%gatio\g% its material are, however,

t c’urﬂ&la or particular learning theories.

st olutions to enhance

& .
ber ﬁc&demlcs from many professions have
expressed an in utilisi -deské!'d digital games to aid learning (Shute &

!
Ke, 2012). hvol ment I{e @‘;gn process allows for the creation of games
NN

that are tailgredrto the'stud '5 need&ld expectations. These characteristics imply that

ganﬁ&n be an effective Iea{@g tool (Leith et al., 2019). Thus, an educational game
slﬂ-s-!ayrovide active, fun elements, attractive, and motivational forms of learning.

: GBL, which incorporates games into the educational process, attempts to improve

arning processes (Alsawaier, 2018). According to Zirawaga et al. (2017), the impact

of computer games on learning in high school learners had a substantial impact on
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learning by instilling enthusiasm and happiness. In addition Tizun et al. (2009) reported
that utilising games to teach students was more successful and resulted in an m?sud
internal drive to research. Aside from that, the majority of academics are \d in
using digital games to enhance student motivation and assist Iearnmg'k@lpl et al.,
2020). Thus, available assessment techniques in game design should be employed
consistently to determine the technique and, at the same time, provide’a better learning
experience. '

In our country's environment, Malaysia has devel asa erwf‘ormation

technology for serious games and educational ga reation; n rtf]elg{er}these

advancements are frequently carried out wit ec“ gnls\%e game
elements embedded in the product. Therefot\th? ins cﬂona.%éslgn theory in
the game enables learners to be more N%nd clear ers@he topic learned.
To bridge this gap, sustalnablllty nts in SI @d to be analysed to

identify game elements and s% Ieaﬂnng ruthe qgﬂélopment of sustainable
\{o

educational games (Bough & ichel; N
On the other han% here i |; lg}}r‘ca@%a to back up the performance of
digital game-based Wg (Df dv @Jelieve that there is a possibility and
proof if adequa esearch a 'ent@%onducted (Plass et al., 2015). Thus, this
research is releva tof If|| th rérat%(?sue Additionally, Dos Santos et al. (2018)
claime %earﬂ e 'ment ﬁ measuring practice of sustainability for software
ould increase the u@fnablllty of final products, resulting in a possible
ial advantage. In this regard, this research is relevant to be implemented in the
ational field to provide a mechanism. Therefore, it can be considered as good

mputer -assisted instructional tools that combined and implemented sustainability

elements in game development.
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It is important to create a high-quality game-based learning environment that

encourages learners to research to achieve these objectives. As Giannakos )

D

defined, playing a game is engaging in activities aimed at achieving a certa@xshvhil
adhering to strict rules. Games are naturally engaging children to con ly play it
without any concern about the time (Boyle et al., 2012). Computer gar&h’ave anumber
of qualities that set them apart from other forms of instructio Iwand technology
(Muhammad Sabri et al., 2012). However, not many educ r&a.mef were provided
in Islamic subjects compared to conventional su S Su hWence and

@
T
Mathematics. ' _\C}

Focusing on the explanation provided, th iIS'to Kn!tr stain@fity game

design elements for game-based learnin t will he\p e ation@;inistrators,

leaders, policymakers, educators, and N;%‘n ras@@ difficult issue of

educational needs. The objective is@;sachers ?Ie ,@vide a higher-quality
N,

education to non-traditional stn%T urn& et ak, 201(0 ducational games, often
known as serious games, Y}dual ein usedéﬁ\classrooms to make school
learning more interacti rners (Anas siddis@al., 2018).

’ 4 $ &
In conclusio addres\slnt§ n efgye game-based learning, a researcher

identifies key glements o abililéﬂat contribute to enhancing students’

’ J (.)r
motivation ig achievement i Ie&rn@ ajweed. Many studies have claimed that

NN
ningX( as su&ssfully developed as a platform for increasing

game-base
stuqm&wotivation, cognitiv@ﬁ; and social learning. Nevertheless, there is a lack
0 nce in the research that illustrates the value of applying the sustainability
Iements in game development. Therefore, this research forms a framework to support
e implementation of game-based learning that encompasses the integration of games

and learning, especially in Tajweed.
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2.3.1 Classification of Games

The classification of games that puts up a game taxonomy is known as game

D

classification. There are many distinct ways to categorise games by contrastingghem to
\'
anything else or alluding to a genre. In the initial example, since both games are

accessible on mobile devices, BotFighters and Snake may be comp%d. Indeed, this
a

comparison is useless since the two games have zero in common. However, since both

s IV

games include fights and continual avatar improvements in the gan'1e environment,
| y
competing with BotFighters and online multiplayer role plgxmg ames (YMORPGS)

Y

for instance, World of Warcraft, may provide superior outcomes ' _\
One of the most important questions app tha@?nparison
is descriptive. Another frequent method es mgwg IS to Vzc:ne or more

genres. Games like Guild Wars and rd Warcra u@he "role-playing

game" (RPG) category in this way. %re thegzlwg)\%g?nu' QQ\comparable and does

RPG have a similar deflnltlon% |Ikg Nev nte(o \hts and Diablo—or the

classic "pen-and-paper" ﬁg gh Diablo was originally

classified as a dark fa%[)% .‘jéy if dark fantasy is a subgenre of

RPGs. Figure 2.1 s the flo \PN: ssﬁ%uan of games.
NP

N
; ‘_l c,)(.z

e

N
\C.)

(o
&
<
S



Games

Yv
\
Non digital Digital $
/

Board game

(non-digital)
Card game
(non-digital)

Educational game
(non-digital)

Educational
(digital): 2D, 3D
Example: i-
Tajweed game

S |

Training (digital):
-educational game,
role-based game, and

sport game
\ 4 (1 \ é\
Role-based game Entertainment
(non-digital) (digital)

N 3
A“’

sification

N
4 ¢ &
Based on Figu%, t erf \MLQ ypes ;(ft_games: non-digital and digital. Under

s%d games, educational games, role-based

G

non-digital garr\m ar mes

!
¢
games and s &g\mes. ean iﬁ, L@ digital games, there are educational games,

. % )N
entertal% mes,sand t }nng. é\

X
S

Zgwinre on a Computer Game for Education

Most computer game genres are educational in some form, and educational

Qmputer games are created with an express educational goal in mind. When using

educational computer games to enhance learning in the classroom, pedagogical
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considerations, for instance, learning style, should be considered. Logic challenges,
exploration, logistic, tactical, conceptual, economic, and physical may all be f?m
games, relying on the genre (Adams, 2009). (‘}
Although there are many different forms of games, researchers hers lack
a standard and precise description of terms, which has resulted |Rte~rm|nolog|cal

ambiguity" (Klabbers, 2009). Even yet, when addressing div. rse s of games and

the fact that scholars and game creators use various taxo
subsequent seven genres (Gros, 2007) are widely acc A ' _\‘-}

1. Action games: video games with ar sys{ \T

2. Adventure games: in a virtual Id, ,the ptﬁyer ust sq@z;allenges in

order to proceed through StN)

3. Fighting games: these ga clud (ﬁ'ﬁg ;(&mputer-controned or
N
player-controlled ch% @ QC:)

&

4. Role-playing gar@ers’\ onithe r‘@f fictitious characters in this
[

game.
-‘
t \m asegw natural or man-made processes or

5. Slmulmﬁamesl
occurkencesvand ayers@ﬂlfll pre-determined objectives.
K ¢ J (.?
Spo mes:these are iﬁfl@ ed by various sporting events.
YQ/kgy ganes.#these até\used to reenact historical events or fictitious

Asettlngs \'C.}’T

rthermore, the majority of the educational activities are linked to conceptual

o

ndvlogical concerns. Designing activities like quizzes that need active engagement and
articipation is the simplest way to introduce game-like challenges. As a result,

participants must create a plan to attain the goal. Playing to figure out how to play is a
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key component of the gaming experience in certain computer games, for instance,
Candy Box (Granic et al., 2014), instead of just a means to avoid having Yeud
instructions or receive explicit direction on how to play. The latter, also r%\to as
learning analytics, may give specific feedback on players' capabilities am&(tcomings
as well as misunderstandings, allowing for customisation and perSonalisation of
feedback as well as learning settings (Greipl et al., 2020). \,

On the other hand, there are compelling reasons to a;es im an educational

setting. For example, game-based learning, game elem an tew have all
23

been shown to aid learning and knowledge transfe@wet al.,

In addition, digital game-based learning bri ne {

adaptable and secure learning environmentwg;l aw\rac

pla@;tivities and

interactions with a digital environmen actal time. é
On the other side, little researﬁji looke \l.’he?n g@een digital games and

S
non-traditional students' accorr%nts ‘ﬂjrner tal., (23@ In reality, the National
Research Council recom d}thatl In tiga@on games and learning be
Ce

executed, despite the f re is insuff iehtﬁ@erial to substantiate the adoption
4 ’ &
ishmen

of digital games as &{d for :10 (Biopel et al., 2019). In addition, there
are suggestions, on “how |vely(§é digital games to improve learning

’ J (?1
performancE: wider kn Inge@ e potential impact on a variety of students

NN
or subjeet areasris negéssary’(Chea s& 2019). Thus, i-Tajweed is implemented under

s

the ional type, which is no:\)f'or entertainment but learning purposes.
N

.33 Comparison of GBL in the Marketplace
Presently, digital tools, online platforms, web games, and technological
applications play a critical part in the teaching-learning process since these
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advancements promote information absorption and competence development

(Anastasiadis et al., 2018; Salas-Rueda et al., 2020). The usage of digital gw

English classes, for instance, enhances pupils' academic achievement (Ca i\esta,

2020). Via digital games, educators have the chance to reinvent the ed al setting

(Zirawaga et al., 2017; Foster & Shah, 2020; Salas-Rueda et al., 2020). Digital games

are employed in educational institutions to promote learning, motivation, collaboration,
L

and social interaction (Kordaki & Gousiou, 2017). The ex 'g'tal game and its

purpose is presented as follow: .\d
X
1. Duolingo — learners perform drill-and-kill arandvo uI‘ry_@/ities
while accumulating experience poin an% d un.@lz tougher
. o . X
exercises, gamifying language IW o\ %
Minecraft — a popular gam &abeen modifi for@:%ational purposes

by providing pupils witI(gsndbox m\&w t g@\ate and develop their
o S
X

personal virtual wor q
\N &
3. Second Life — ayirtua orr which I@s may design their personal
avatar and i%ZD
N
text and &g{ing theli speaggl
4, Brairé\enh \ car@ét increase information retention through
[
" wce- sed etﬁioc‘:?md are meant to be more attractive and
\
Qj;kable 10 dsesgaid withetention
T

AKahoot — a free cl@bm response system that does not involve student
%\ sign-up; simply build a Kahoot game, input questions, and give your pupils
Q the supplied pin, and they will use their laptops or phones to play the game

and answer questions

areayallo ind th@‘to communicate more easily via
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6. OpenBadges — another open-source badge-making programme, similar to

Credly, but using Immediate Feedback Assessment Technique (IF-V1

badge creation is more difficult. The IF-AT gives students quick@k on

multiple-choice questions by making them scratch a car identify the
correct answer. ?
Table 2.2: The Comparison of Four Types of Game xample
[ ]
Type of Characteristic Ref and E |!1ple
games i a\ 4
Duolingo ~ The mobile device : e
accessibility, > S
gamification a
component, and T
diversity of activities m S o
provide users with P - y ‘
immediate feedback |
after each activity. LY = sl
\ -
)? )/ \’\ (Munday, 2015)
o A
- 3 Z%
Kahoot

A game-based learni 1premium
platform may b ==

evaluate learne —

knowled i s ' ——

provide respite fr, —
typi &oom =
ac\i —

!

B

/ 4 bv) (Wang & Tahir, 2020)
)% : &

39


http://www.getkahoot.com/

Type of Characteristic References and Example
games

Minecraft ~ The game was originally
intended to be a pure
sandbox experience,
with no sequential
storey framework to
assist players.

Lastowka (2012) claims
that Minecraft was
founded in the open
interchange of creativity
and users' inventions.
Therefore, it may be
used as a creative place
for learners to convey
their knowledge of
literary themes that are
persuasive.

Brainscape  Rather than obstructing
investigation with tough
tasks, it is more
important to let the
learner discover freely. Brainscape's personalized flashcard

streams are scientifically proven to

2Brainscape

Learn Faster \

reduce your study time.

This will help refresh
the memory of more Thndyer G
experienced Iearn et yourenn

Perfect for Test Prep Languages, Academics, or Random Knowledge

z ‘ (Wilson & Ostergren, 1986)
: , -‘

) e&
24 Game De {Q

Th|s se plains t'he pfm&c@d in game design and development, as well
as the ts oj- e o their characteristics. This is a crucial step in

crea}mﬁa gh-quality game W‘gut it in another way, while a game may look

g in terms of what can be learnt and how it can be learned, the context in which
itill be introduced will determine whether or not it is a good fit for the teacher's

rricular goals (Foster & Shah, 2020).
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In any software development project, the design phase is critical. In the
framework of game development, designers must construct a game that cater?ﬂe
interests and demands of the players. Game development, whether for fun @}( isa

complex process involving game design, programming, content gener d testing

(Westera et al., 2016). ?
2.4.1 Components of the Game z '
Learning theories, pedagogical components, ge referepces,.as well as game

L ]
design components are frequently used to create e ional games I\/'ifr \‘Sal.,

kg

thesefcoampohents arg likely to

\ Y
r rigc@‘testing and
set@% A game engine

r, game engines are

t

2014). Higher component quality should be expgcte

be used in a variety of games and scenakios,

stressing of the component's quality@ single

normally combines several of thesefcomponent \ts..QWe

N,
typically created for a certain g@ mafhot be,ideal f@our purposes (Salama &
&
Elsayed, 2018). \ Aj \A
Furthermore, games ecequenJy divided c@%into smaller components. This

1 s

is done to assist de%s n\t'igﬁtng\ , aswe{l_l, s academics in learning it. Digital

educational gar\p ctionis.a ficult&&ccess that necessitates knowledge in a

variety of fie‘tjhis i Cll‘Jd digi cg'uklphic design, education, gaming, learning
science%king ardbi.d" t-on@hology, software engineering, as well as visual
bes

arts. It & tated that a game ade up of four key elements: aesthetics, mechanics,
N

=t

stery,“and technology in the context of game design and development (Leith et al.,

: ). Moreover, Katsaliaki and Mustafee (2015) discuss the following component in

me design as well as development.
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1.  The space of the game

This refers to the games' space and everything that fits within it, or a comtw
of all areas, elements, and states at any given time. The role of the playe \g the
game: The character or role that the player takes on while playing the gam& instance,
in the Blood Supply Game, the player performs in the position a distributor
(Katsaliaki & Mustafee, 2015). V

\4

2. The goal of the players during the game 'L'd

Describe the game's key feature and the aim @Iayer ustc [’Iei‘\ rder
to reach the game's goal. For example, it specifies whether thé gamefis a{)ﬂﬁlation, a
n M%egﬁtgent-Based

am@(\which the game

board game, a quiz game, a Role-Playing Game (RP

Simulations (MABS), a pervasive ga@caﬁon-

o
=
o

(=]
=
D
wn
wn
D
w
o
QD
[%2}
@D
o
o
S
—
=
@D

=
[}

<
@D
=
m—
<}
=
o
5
c
2t
ﬁ

3. The graphics ofee %ge ,Bj I 0,
Determine thewa sp f mep{ D or 3D). Availability of games:
Reports on the %sacce @g ogj)%usage download, CD installation), as

ami isfre p'uztjb%ﬁurchased.

well as wheth

' o7¢

4. S&uber of participa

etermines the maximum’ players' number who can play the game. Also, the

&
L7

ter/role that the player has when playing the game is identified by the player's
Oe d

uring gameplay. During the game, the players' goal is to describe the game's key

features, and the aim is that the player must complete to reach the game's goal.
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5. The target age group

Identifies the graphics group that game makers are mostly targeting (e.g., ,

students, or all ages). (}
6.  Verification of the game Y'

Identifies the game creators of the model's portrayal of the re stem.

7. Assessment of the game ‘\d
L ]
Reports on the users' and facilitators' principles uate the inher tirth es,
Y
as well as the techniques used to assess them (e.g., stnveys, intervie ,comqwents, and
\ N
others.) and the results. \, W ?Y.
8.  Characterization in the gam \ _\O
The game is classified ai% arping (kn Ied@ primarily acquired by
q
watching, listening, and/or rem levant S. Tm“ré followed by choosing the
N
appropriate action, forgexamgle, quizfgam ),li@ive learning (players' actions
of th S

change the formulation a’ the actions of other players. Apart

am%
from that, know@ acq@roug@aﬂ and react process, for example,
simulation ga%\ ¢ J" C—)(J

@,
\
2.4.2 a‘&ac{efﬁgf Y%\

&
\ of the most crucial}omponents of game development is its game qualities.

%ber of academics have demonstrated that by correctly incorporating learning

O\tent and tactics into a game-based learning environment, students' learning

performance can be increased while the game remains entertaining (Gros, 2007; Wang
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& Chen, 2010). Therefore, the appropriate content and attributes will have a good
impact on student motivation and achievement. However, a quality game do?e

some characteristics, as explained in the following section. ('}
1. Gameplay Y'

Gameplay is a core notion in games commonly utilized ing}narelated research

literature. However, there is no agreement on what thism%%r Sorre, it's all about

having fun (Jennett et al., 2008). Several authors limit nterac io"nald'drticipation
[ ]

(Adams, 2009). Moreover, the difficulties-actions lin at problems e’gzi{.e\)has as
well as what actions the player is able to face in reaching thefgoals #'is tr&‘é?sence of

the gameplay in all circumstances. The earlier de iti(};‘ 0 epla ased on two

essential concepts: "interactivity" a\%@ity." nateéﬁhe instructional
designers in the educational profes%ﬂace 1’%@0 emphasis on the research
goals and material. As a result,@asksﬁnd actians ar. \intriguing, a good story
and stellar graphics won't heIMIes,&(')Oé@(O

c,;z' bj S
2. Achievement \" “Cj/

Achieveme@ ty.
rewards, and ﬁ}s nls

limited tj %ﬁter i TJBJ/
4

collected information points. l~q57ideo games, achievement systems are reward

N

%

j ctive@% usually consists of a mix of obstacles,
g'zmiﬁ"r{games) or time (various gameplay modes —

u@ayer, and others.) might be supplied based on

isms that provide extra goals as well as playtime (Sillaots, 2015).
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3.  Levels
In games, levels can have a variety of meanings (Adams, 2009). Moreover;
can represent many aspects of the game's challenges or story. In this situat@arch
units might be used as levels in the educational environment (e.g., Iessa&part from
that, levels also refer to a player's rating depending on the score. Alsmis situation,
levels might be viewed as the course's final grade. Besides, th My of the game is
<

likewise tied to the level. Levels can be used to indicate s iat'ons of the same

learning task in this scenario. \d
"X

¢ | _\"}

4. Characters P 4

Y' \ \/‘r
Avatars are representations of playerw gamﬁ , as v@gg non-player

characters (NPCs) or artificial intellig@uts (Al) S, 2@. Moreover, they

play a significant role in the game's eallenges d \\Q@WW epfmplementing NPCs in
: N
irtual

educational settings necessitate e-liké v nvirenment (Duch et al., 2013).

Likewise, an avatar can be linke chI elopr@t and game storylines, which

can drive to a deeper ifim i; with course ctlvi:@. Sweeney, 2012).
v/

N, | 3
24.3 GameDevMentF ework (G

N

\ : L O .

In the %c eation pr s it (l-%‘orltlcal to prepare all features and traits by

choosin %ﬂe g #I me \framework (GDF). Its purpose is to ensure that
b

the ga gfal has a favourabla'g;;act on the growth of learners. Games are created

e goal of increasing a particular facet of learning (Derryberry, 2010).

thermore, criteria for selecting appropriate GDF are regarded as a significant
S

ment in the teaching preparation process. The following are the steps that make up

this procedure: Finding multiple GDF candidates, analyzing each GDF's attributes,
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creating criteria to filter GDF candidates, as well as selecting one or more GDFs that

best fit the course content (Wu & Wang, 2012). Yv
In the context of this research, the researcher argues that t@hglcal
advancements have enhanced GDF. As a result, the purpose of this r IS to see

how conventional methods might be made more dynamic and appealing to pupils by
incorporating current technologies, particularly in Tajweed le nwr starters, it can
be used to create games that can be utilized instead of tra c:or outs. Second, it

may be used to create games that can be integrated lect eWst student

"X
enthusiasm and performance. Third, students can us Fin ie\‘/@ment

projects to better comprehend the subject of co

(WL\e/Ei., 2009).

:
7.4,
N

The GDF in the i-Tajweed game will be de

2.5 Sustainability Elements in tware De
The importance of sustal@m softwar elo t will be highlighted in

& o
t |SQ§ of sustainability in game

production that must bg co red ’ ( §
F &
\ ' (J
2.5.1 Sustainabi Iemen ar elopment

Several \Jt s @n ga ur nts of sustainable software exist in the

this section. Also dlscussed th

I|terature tlng', s of sustainable development: environmental,

k

social, W as economic (Stacﬁggs et al., 2019). However, contributions in this area

;: uently limited to speC|f|c perspectives of sustainability, such as focusing solely
e

environmental implications of products (Amri & Saoud, 2014). Furthermore,

Otware development for the games business is rapidly expanding and becoming

increasingly sophisticated (O’Hagan et al., 2014). In particular, researchers feel that
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long-term development is critical to meeting the demands of future generations. As a

result, sustainability aspects in game development are critical in completing the

of software sustainability from various angles, which is essential to ena@ware

product sustainability. *

Sustainable development is described as "development that{ meets current
demands without jeopardizing future generations' ability to ;Nfeir own needs"
(Hilty & Aebischer, 2015). Moreover, the concept of needs rzassis more than just

material requirements. Apart from that, it also encompasses val e;,\e@nships, as

L ]
well as the freedom to think, act, and participate,%which lIs d¢r @Y;nd
spiritual sustainability (Shah, 2008). As a reSuliy.i rd% plis@étainable
development in the twenty-first century, res&lr:uoi establish a uéfovr:n definition
for what constitutes sustainable activN%eir respecti

dimensions are depicted in Figure 2

fieI@ hree sustainable
A

Economic
dimensi*r
ed, jobs,

p

vironmental
imension
e.g., natural
environment,
renewable

wealth
creatio

environment
(bearable)

%O@Zﬂimension

., social

Q .\mclusion,
’ communities

A Figure 2.2: Thr@fmensions of Sustainability in General

S

Based on Figure 2.2, there are three main dimensions of sustainability, including
S

nomic dimension, social dimension, and environmental dimension. Sustainable
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development also involves a sustainable economy, social equity, and the local

I
<

environment.

Environmental

~=E=

Economic Technical
Sustainable
Softwa

Development

RS
‘('

i@

v \/
\, urce@;t al., 2018)
Figure 2.3: Dimensions fc@able Softwar De\Cgpment

\ 9
Meanwhile, sustainability 4 are % g r@ns a developing field.

Figure 2.3 shows the dimen r sustat oﬂ@@ development that involve

environmental, technical sw,ﬁndl uaI nl S ical. Sustainable software is
defined as software th;%nm@ﬁj; irect environmental, economic and
societal effects f@usa@ermo@g also has minimal development and
t /or SJI't'Ve '@ct on long-term development (Jnr et al.,
2018). Thetethave bee m-se)ra sC ly contributions to Green IT and Green IS
<
throu w years; ver(ﬂeleymost of the work has been largely focused on
enw'oK ta Isustalnabllltyln ards to computer hardware. Hence, only a few studies

‘ég on challenges are linked to Green sustainable software applications (Jnr et al.,

018).

deployment costs
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Meanwhile, the United Nations Sustainable Development Goals (UN, 2019) grant
a mechanism for evaluating the comprehensiveness of sustainability concept i
transition consequences. The SDGs have been criticized for their perceiv@own
approach to governance (Aarseth et al., 2017; Eskelinen, 2021). Tm\qgludes the
difficulty in translating goals into measurable actions (Hauff, 201%? the lack of
capacity of developing countries and non-state actors to address the SBGs (Andreoni &
Miola, 2016), in which the SDGs have also been prais SXr.tm,snt of Statistics
Malaysia, 2018). In the suggested evaluation system, th Gs examing ‘direction
and comprehensiveness of development path change (Whilliams & Robi scb, _@g;

Software game development differs fro i so% Iopn@zf because

rate s@g. art, control

S (1@4?71 etal., 2016). In

r;d:éoftware development.
N

in theinresearch: 1) a lack of clear

of the multidisciplinary character of the préggess tha[o'\n
systems, artificial intelligence (Al), a i aauman ele

any event, there are significant distinctions betw\gzwe
At the very least, the following%re i(ﬁ ifi
7 &

functional requirements, rt n
n
iguration management approaches

non-cloud games), igd\S) hi::?
(Kasurinen et @7). 'lle, ‘Qresearch focuses on the elements of
‘ ¢
n

&
@ on experience, skill, and

S
emotions, 3) fewer au esti es‘, %Iayed module maintenance (for

(%2

t"ga@j:. To encourage innovation and concretely

sustainabili
N
implem% ills revol , significant efforts in the development and validation of

hm& i d-a:;:ﬁ. hould be made (Perini et al., 2018)
the ppropriate education cnnology snou e made (Perini et al., .
N

5y Sustainability Elements in Game Development
Sustainable development is an ideal that can lead to sustainability and can be
characterized as a concept of possible futures that includes components of the
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environment, public health, social equality, justice, and other human and biosphere
situations and choices. The following sections are primarily concernew
environmental sustainability and the relationship between interactive tech@@bs and
resource consumption, both in terms of how interactive technologies rﬂé@ncourage
more sustainable behaviour. In addition, professional perceptions abadt sustainability

have an impact on how sustainability has been implemented lq software development

l

The use of sustainable aspects in the design and de me one can be
ay

al. (2017), ta‘nﬁb has

iaI@ vid@-l'l support

th@\fol ing fgé\gstainability
principles could discuss as well as ewa on com Gre@ iSsues in game

development: 1) responsible use (ﬁﬁlogica \ma? démancial resources, 2)

N,
continuous quality and knowl na eﬁ]ent, )quseéé.'e;reen IT principles and

sustainably manufactured h h! colv ents, and ving a responsible effect on
asur,

(Oyedeji et al., 2018).

an essential part of the process. According to Kasurin

become a contemporary trend in most developedi

to game and software developers. For

society, economy, as logy ( en e@' 2017).
’ 4 ’ &

Furthermore, influenie -terﬁames demonstrates that students who

played instructi@ﬂpu

using tr% methio rtovi &@zavi, 2019). Improved self-monitoring, problem

aWagéand solution, decisi@#aking, improved short-term and long-term memory,

a ter social skills like teamwork, negotiation, and shared decision-making are all

@ ible with this game (Mitchell & Savill-Smith, 2004). Finally, they are enjoyable to
la

y (Bellotti et al., 2010), which sets them apart from traditional instructive games
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(Liao et al., 2020). As a result of following this guideline, a long-lasting game that meets

users' needs and achieves the learning purpose can be created. YV
There are rules, goals, interaction, substance, and a plot in com@mes
(Rapeepisarn et al., 2008). There are several reasons students shou computer

games as a learning tool to improve their learning experience. However, educators,
researchers, game designers, and software developers creatin a\an!in the software
method for game-based learning have considerable il o')stacles. Game

development is a collection of complicated processes necessi Iti-faceted

=

instructional design, modelling and simulati

o% are {%ineering,
rch aﬁea ustain@:'g is depicted

in Table 2.3. \% é

\ Y
Table 2.3: The Area of Sustainability Resea %3%@ Field, Classification,
ame"Desi;s: “« Q-
&)

visual arts, as well as learning topic areas. Th@

=

N
Author and Year  Sustaipabili assificati n@the field  Game design
of the paper el e%' : é
Dib et al. (2012) 3% mes ar'g'vﬂlsaltio : Serious game
being-used 0\ r design,
rove and d ent, and early
&wse gth e tion of a serious
tain ame for teaching/learning,

\edu ation. ell as the concepts and
(_} ractices of long-term
sustainability.

Ry
o
A,

Fabricato opez  Sustainabili Education: Digital game
(2 learning i@)lgh Educating for sustainability
\ gaming demands a learning
approach and environment.
& Adamo- Learning Education: Simulation
illani (2014) sustainable building Design "sustainability games,
design principles  challenge" game to Assessment,
and practice improve building Serious game

sustainability education
using a serious game
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Author and Year
of the paper

Sustainability
elements

Classification of the field

Game design

Yi-Kai Juen &
Tseng Weila (2015)

Mercer et al. (2015)

Christoph et al.
(2015)

(2017)

RN
N
3

Mercer et al. (2017)

o

Sustainability and
green buildings.

Education for
sustainable
development
(ESD).

Sustainability
design for
software-intensive

systems.

programmi
social-awareness
impact, and so on)
aswell as IT green
operations.

The roles of games
specifically for

Environment:

Design GB game to deliver
knowledge for green
buildings

Education:

cation:
= The ?us imﬁ-th'lty
@ ucati g} (SE)

currieulum

Q" raises
ness equips
ware neers with

h ab'h’%tothink about
dif‘fe‘é’ ields.
Jn 4‘( software and
sustainability, there is a

.@abal community of
NG

search and practice.

= Ability to learn while
working in the industry.

= The ability to produce

high-quality
containment.

= Assist in the
development of

communication skills.

Education:

= In higher education, the
use of instructional

gameplay‘using

okens.

V\ssessment,
= Create educatio gamification
sustainable v‘
development to

Sustainability
software

Game as
software, Game
Business Model,
Game industry.

Game-based
learning
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Author and Year  Sustainability Classification of the field ~ Game design
of the paper elements

learning for game design and play i
sustainability. encourages sustainable \
behaviour. %
= Feedback from *

university students on

the invention,
development, and

operation

instructional ga

promote sustain

behaviours. '
Paravizo et al. Sustainability Industry: M@d

(2018) aspects in the The suggestéd,conceptu I'cat@)\
transition towards  framew: r gamified _\
industry 4.0. applicatio velop n in \T
Sustainability i dus \,

the fi
awareness issues.

Stanitsas et al. Serious games th %tlon I W in <'QSerlous game
(2019). aid in the transition ing about O
to sustalnablllty sustai hA,
games d T rfother
than amusement, i
xampleySustai ity

) N
The variety of stc sustainability/s ph@n Table 2.3. It signifies that in
any field, the most c ucial tor st abiﬁ’téjl?he cultural element of digital game

development, wh&ggludes me Ctl&% based on the "meaning" of the gaming

experience plﬁ% cultufal t C—)
R) \0
2.5.3 evelopm t AppK’

\%i itionally, Prensky (2\01) taking a more componential approach, claims that

consists of a number of fundamental elements: rules, goals, objectives, outcomes
0:1 feedback (or competition, challenge, opposition), interaction, and representation or
tale. Furthermore, using a simulation usually necessitates the representation of some
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important traits or behaviours of a real-world phenomenon or system. However, not all
games are designed to mimic dynamic systems in real life. Fantasy, for exampl?ﬂd
be incorporated into the game's design (Shute & Ke, 2012). Table 2.4@\ the

example of the game development approach.

Table 2.4: Game Development Approach\,z

Type of games Approach Design purpose

Educational Contextualization Define the p |ther,0Ie or actions)

iple roles wi erent skills

Player empowerment Employ
@
Social interaction Expa e communication ou@_«;ﬁg- the
g a(e.g., social o’k).\
Adaptivity ressively o'p m crﬁﬁics and
i CUCNSEIN
Motivational Players’ individuality WOW ayers) to se their own
% jecti

ign d,Eferent challenges
\ tolerate fail@ and tailor content
a f
c %t'

k the  players
C =\
Multiplayer actl?' @ Provi soci@otivation and inter-group

co pe‘!itioggmd intra-group cooperation.

Motivational + Contextualizatien #\ efine L@player (either role or actions)

Educational . - .
Player empowerme Dj II:Lm multiple roles with different skills
%I .

Social interaction #'Expand the communication outside the
\ ame space (e.g., social network)
@t' Q
Allow players to set their own goals,
é design different challenges, tolerate player
Q' é'\\ failures, and tailor content and feedback to
% ' f the players™ characteristics.

5 Multiplayer, Y\;ty Provide social motivation and inter-group
N competition, and intra-group cooperation.

<
S

%resent mechanics and interaction
progressively

Y.
g
J‘Q€

\ Sustainability elements Provide sustain mechanisms and quality
Q content

Source: Dos Santos et al., (2018)
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Table 2.4 shows that this research focuses on motivational + educational type and

sustainability elements approach. I-Tajweed include in motivational and edu?ﬂul

N
A

Table 2.5: Sustainability Guidelines Used in the Research

Sustainability guidelines Explanation \")

1) Objectivity and stimulus: Train Stated a goal and the objec e i-Tajweed game
users’ emotions and physical to may guide users to go toithe next level.
target their target)

2) Fun and focus elements Encourage user in t and enw and thus
L 2

learning.
. | o\
3) Follow Green IT principles Protect the su bifity of the en odwt_\
4) Well defined advancement Possibilities to create new cont (Roﬁbu 2004;
E (

system and rewards associated Barab et al. ; andsthe ity to ress at the
with advancement user's gwn p ous 04; B et al. 2005).

(Shelley, ) (Dib o-Villani, 2014)
5) Assessment: Develop a specific | ctive behaviou ee@ﬁted for assessment
skill and efficacy) purp

ivati Te‘and performance

>

evaluate stu \%[n t
' N
% Sauree: %@ Adamo-Villani, (2014)
N %}J A\
Meanwhile, Table 2.5?mns t?,e sustai abili.@uidelines used in the research

[
that concern the objectw%un, andsf element, follow green IT, and use reward

NS @)
and assessment ir@esignl@velop@ process.

N
\ ¢ ‘,' (.)(J

25.3.1 S ialden ifyi esS ét_ainability Elements
'w)g 4

Any.gaps in infor revealed in a review, which is part of a research, should
. > . . .
I0\ ad to the proposed#&s’barch's aim (Ramdhani & Ramdhani, 2014). Thus, to

‘@ the first research objectives to research the sustainability elements in game

Glgn, the researcher uses thematic analysis in coding and categorization of the data

analysis. It is used to analyse classifications and present themes (patterns) related to the
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data. It illustrates the data in great detail and deals with diverse subjects via

interpretations (Alhojailan, 2012). Yv

In addition, thematic analysis is a method to identify, analyze, arﬁ%&t the
themes (Braun & Clarke, 2006). Using a thematic analysis approachAytrated in

Figure 2.5, the researcher identifies six sustainability elements that cRguide research

and practice in teacher education for GBL. During the dat M procedure, the
researcher follows four steps to obtain the appropriate th .Zhe fl)ur steps are as
follow: '\d

¢

1. Familiarizing with the data: The resear@cts the dat dlfa \rizes
it to find an idea of the coding. Y. \" \Y

2. Generate initial codes: From tw daten\co ed, th,%;garcher then

generates and codes the the\) é
3. Searching and reviewing@ﬁemes. \T

AN
S
4. Defining and namin%emes‘.’ Aft ot searcher categorizes the

}n re@'& content, interface design,

rewar'g ’;nd ‘gﬁv
&

themes into six

w

gameplay,
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1.Familirizing with
the data obtained

NJ
% _{—,
Yv

2. Generate initial
codes

3. Searching and
reviewing the themes '
I NY.

4. Define and naming 2
the themes , —{')
\ 4
Ty N
Figure 2.4: Steps in Identifying Séstaina M ment \ &

or r@ were completed

(Kennedy & Lee, 2018). Utilizin binatio\km w_ﬁ‘%uch as "game-based

learning,” "gamification,” "co ames,” "online games,"
and "mobile games,"” the ini '\ecti a
educational research ar%n%istanl;, E
engine Google S%he@ching ing used in identifying sustainability
elements is mew Ta : C.)&

!

¢

4

> Nu ber'e&‘Articles and Searching String

&
Ny

Element ¢ Y' Searching String
published 57
Avrticles N
R t 20 TITLE-ABS-KEY (sustain* AND “GAME BASED
tent LEARNING” AND ( student OR pupil OR learner OR
tutor OR ) AND (content* OR domain OR desire))
nterface 48 TITLE-ABS-KEY (sustain* AND “GAME BASED
design LEARNING” AND ( student OR pupil OR learner OR
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Element Number of Searching String
published

Avrticles
tutor OR scholar OR apprentice ) AND (inttfa

OR d8iesign))

Gameplay 27 TITLE-ABS-KEY ( sustain* AND "GA SED
LEARNING" AND (student OR pupil ,OR learner OR
tutor OR scholar OR apprentice ) AND%(gamepla* OR

play))
Usability 35 TITLE-ABS-KEY ( sustain* A "GAME BASED
LEARNING" AND ( student,OR iI' OR learner OR
tutor OR scholar OR appre ND ( usabilit* OR

practice OR purpos

usagey) )
ND 'ME%_
R

Reward 30 TITLE-ABS-KEY ( sustain
LEARNING" AND (student OR pupil learn
tutor OR scholar ntice ) /AN r<£va_|\ R

encouragement OR_ desire ))
4 h

Motivation 62 TITLE-ABS-K tain®™=AN ANI,?ASED
LEARNING" ,AND studen\Kpupil earner OR
tutor OR sc M apprentice )JJAND otivatio* OR

\ urage deii_ggd)
o )
e
or. iC an £§.A
[

Y .
techniquesifrom both technical and non-

—

Table 2.6 shows the searchi s previously stated,

the purpose is to outline soﬂw&
technical perspectives. Fi e researeher sc d the associated research

[ Q
publications using the reach-oriented aﬁiﬁ&a lon and snow-balling techniques

outlined in earl%ectiohs. en, baéJon software design, programming

N
principles, am@eed cl‘<, rspar&u:lassified the current technical methods to

sustainabili O
t b%’ ’v)" é.\\

: Table 2.7: Se%'r;;b‘z;{esults from the Digital Database
N

Nh database Number of the article found  Number of articles selected
(advance search) to review
gle scholars 90 20
Qience direct 75 10
Scopus 14 5
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Research database Number of the article found  Number of articles selected

(advance search) to review
ERIC 50 \i
Total 229 4
Based on Table 2.7, the researcher found 229 articles rel games by

searching using the Google Scholar database. After screening, 4Wes were closely
related to game-based learning. Finally, 25 articles were ¢ e&s?d on the suitability
of the research theme that is related to the sustainabi ents. er should
begin by identifying research gaps, such as a lack of'@iversity in topic I,is a@g-

genres, the dominance of the media-comparison e |mentb.as ell as su?&lnablllty

and scalability concerns (Kennedy & Lee, x&'zo int
with, for example, psychological andx cal
pool is required, all of which m

implemented (Greipl et al., 202 0) II the procei res&ﬁ%ﬁer decide to choose six

\mforr@ technology

ledge, talents and resources

sp C|tQIearn|ng goal to be

sustainability elements based o e'suitabi he reﬁ%‘ch objectives as explain in
' l

Figure 2.5.
) d %

/77
4‘4/
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1.
Relevant

Content

6.Motivation Interface
Sustainability
elements in
i-Tajweed
5. Reward 3.Gameplay

\/ N
Fi 2.5: Sustainabilit Elw G \I T
igure 2.5: Sustainability nts in aTe e opr@}

The final step, the researcher c me u |t s& ements that will be
used in this research in game de nt«a t d m%ﬁlgure 2.5. Additionally,
Tsekleves et al. (2014) contrlb ig t int urdl A%Pfd advantages of employing

serious games in educat' nth ug thel syst éi @rch The scholars list a number

of advantages, including achiev W&?@mteractlwty and feedback, incentive

e
and competitive E fulness al probl@ased learning, collaborative learning,

N
progression a |t|o }Jreﬂégrﬁ and immersion. Finally, they offer some

recomme to a |st t efg@crs in better integrating serious games into
el
educaﬁn

w art from that, the exhence of working with theory in a digital game-based

d‘%@ss subject was described as engaging and pleasant by postgraduate students

rady & Devitt, 2016). In the context of this research, motivation is defined as a

learner's level of commitment to the learning process and their ability to stay engaged



in a learning activity. Educational game designers can use the proposed game to
construct games that have a higher chance of motivating learners and |mprow
performance. However, choosing and implementing relevant methods an@gms
for creating and evaluating such systems, as well as properly co the 'fun’
element with the information to be transmitted, remains a research to&'

Another important component is enjoyment. Seri s es differ from
conventional instructional approaches. The student is moti t rese rch not because
the subject matter is intrinsically appealing but rather because th ctlon with
which the subject matter is related provides enter@value eri dan@’ayers
are compelled to play the game, and as a result e e Ieasjﬁor much
longer and pay far more attention than tx u‘ th were.@m ng through
standard methods (Leemkuil, 2006) aI , the exp ion ®<<SIX sustainability

elements that will be used in thl arc in %‘Ie q@iopment section, are

S
described in Table 2.8. Q_
Table 2.8: Expla WX Su’taln ility @ents Used in the Research

No Sustainability elements E‘Waﬂon

\'éood content
i@ Clear goals

2 @fac desig ‘,' C—)b- Suitable color
(_} *  Provide users feedback
Q’ é'\\ = Consistency
% ’ E 4 X = Sound effect

BA Gameplay \c.}’ = Easy to use

= Clear instruction

\ = Eco-technology
Usability = User friendly
= [Easyto use

= Provide users feedback

5 Reward = Provide user's excitement
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No Sustainability elements Explanation

6 Motivation = User's motivation
= User’s satisfaction \

= User's understanding %
a. Reward .i

One of the game elements that appeases the player and drives to accomplish

more is the reward (Hsu & Tsai, 2013). The reward is one CSt i[nportant factors

to incorporate in game design because it can help users son hw Extrinsic
L ]

rewards, like points and badges, are available in ga

s well as j irisi&?e}vve:rds,

se% 2@3 It is a

which are actions that are gratifying in and

procedure based on a system of scoring a

tools for developing their achlevemenl\

learning processes in the educatlon text. In |n ;z'lﬁe‘s, goals, engagement,

challenge, feedback, fun, inter tcom’é, as welkas 230 d reward are all standard
features in game developm \ Ay -
n co

The incorporatio%;

lone S t!/p@of games, such as reward points
(Majchrzak & MK 2013),|
intrinsic values.% ing

F &
s beh ral change by catering to end-users’
objectives % &
N
such as% in th }veed ‘gé?ne design based on literature findings to foster
Y-v

en' t and fun. >4
J \C-j

m
4

'ently(lﬁﬁeloped approach for addressing these

¢
Is, )."Foc?ﬂmple, researchers have developed rewards

Q% Motivation elements

Moreover, Wouters and Van Oostendorp (2013) investigated the impact of serious

games on cognitive as well as motivational characteristics. They discovered that serious
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games might be helpful in specific situations, such as (1) when additional teaching
approaches were used in conjunction with the game, (2) when many training s

were implemented, and (3) when players cooperated in groups (Kennedy 8%\018).
The incorporation of rules, goals, engagement, challenge, feedback, ftf sinteractive,
consequence and rapid reward are among these factors. Game points, social points,
badges, and leader boards are all elements that appear regularl many situations
(Hamari et al., 2014; Seaborn & Fels, 2015) and concept ¢ %ﬁ.es

,(Scheiner etal.,

2017). Moreover, Garris et al. (2002), for example, rega ntas ers, sensory
L ]
| | ol g
inputs, challenge, mystery, as well as control as imp factors of tll/at_{m lay,
exploration, challenges, and involvement a ou@' i nal\cg?lponents
. o N
: mtTrac ty, a , challenge,
storey, and feedback, according to Bwaet al. (2 are @fs that attract and

identified by Amory (2007). Immersion, “4identi

retain a player's interest in a game. Cf) \Y ,<\
N,
[} 4 QC_—)
- Pt N
2.6 Theories about Games all oD and Development

This section des%ggame velo mén@%ies applied in this research. As
4 2
we all know, inforrr@a d i \an ation é:j’fnology (ICT) has changed the way
individuals eng@gone
‘ . ¢

garzl-%softime or location (Olsson et al., 2019).
Throughout t

!
Here tﬁ&uggested framework contributes to existing

L

work and*howai aids‘in he :so utigé‘of previous research restrictions (Roungas et al.,
2019). \‘/Z.
S

Q %1 Models of Instructional Design (ID)

The models for instructional design are described in this section. It provides

procedural frameworks for producing teaching in a systematic manner. Instructional
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Design (ID) is a method for systematically and genuinely constructing an educational

or training programme, curricula, or courses (Bajracharya, 2019). The models n?ﬂm

essential parts of the instructional design process, such as audience anal@ goal

and objective determination. —\

Instructional design is defined as the process of creating %ﬁng learning
sessions that stimulate the development of skills connected the son (Lee et al.,
2017). The goal of instructional design is to make th ring experience more
efficient, enjoyable, and exciting. In a nutshell, instruc | de 'gWrocess of

creating instruction and ensuring that it can be given ly. Unfort ew @nmg

applications relevant to the educational goal en{ de \@%ut fully

2019é\
em@‘deagn techniques

considering the proven instructional de3|gn Bajv‘cha

Furthermore, instructional demg\ %eathat usin

while creating and developing mul ia coursﬁ’m?a

efficiency, and relevance of ed%‘(her&‘ore,
i anotherand ensure that the entire

for its components to co% te 0
instructional process nated as ;‘{ aleOOO). To put it another way,

instructional demK plcallyl sac (nblnatlon of explanations regarding 1)
screen design learfier co 'aV|g€J 4) animation, 5) video and audio, and

6) colour. 2!! abo e |te MI @ efly explained in the next paragraph.
i

I on, ihstr ?nal dsé\gn is a technology for creating learning settings

mprove the effectiveness,

N,
&dem@stem employs a method
&

and Aences that encoura@re effective and appealing behaviours connected to

thésin uctlon Instructional design is a type of technology that combines learning

G odologies with instructional experiences to make people more productive and

aluable (Becker, 2005). The following subsection discusses some related I1Ds in this
research.
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2.6.1.1 ADDIE Model

The ADDIE model is a well-known instructional design model. It |s
practical, straightforward, and methodical instructional design approat@yms
design, development, implementation, and evaluation are the five A;mvolved
(AlKhateeb et al., 2019). Because of its systematic and generic fram&r?, the method
can be used in a variety of scenarios. The framework gives multimedia creators a way
to determine the demands of their target audience. It en Y.the'n to apply that
information in the design and production of any multimedia prog mw‘

As a result, the developer takes correcti tion Or e} @ssary

modifications or improvements to ensure that K ed p&rly The
evaluation step is critical to the success ow esinge it g tees that the
target audiences' needs are met. Mored\%()DDlE fr orl@%reviously stated,
is a cyclical process that grows ov e and C 'Bhout the instructional

planning and |mplementat|on frgmew Kais d@d into five stages, each

e
with its own purpose and f th[ an mer@hstructlonal design.
n

The ADDIE mo% plo ye‘(i

research because it Wmtrl‘c

in creating an effi e tea ?‘&f@ design by implementing the ADDIE

th de'5| d development process for this

sign%g,.eontent developers, and even teachers

model's pro e&) y |n udrlm(j%roduct Apart from that, in reality, items

invente% g thef’ appro%ﬁ can be utilized in any venue, whether online or
in- pﬂA(Aldooble 2015). researchers have explored how to ensure that the

|on instructions are successful and that the research objectives are met

: ndar, 2019). As a result, the framework gives multimedia creators a way to identify
e

demands of their target audience and encourages them to apply that information in

the design and creation of any multimedia programme.
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2.6.1.2 Hannafin and Peck Design Model
The Hannafin/Peck Design Model is divided into three stages. A requi

assessment is carried out in the first phase. After this, there comes a de@cess.
Instruction is prepared and equipped in the third phase. All of th s in this
paradigm entail a process of evaluation and revision. The learning ironments are
designed using this concept. The three primary phases of the Hanafth'and Peck model
are the needs analysis phase, design phase, as well as Hg;lt'implementation
phase. Process assessments and reviews are undertake ar u‘]%ggds for each

X

etefa cise.@f?uctional
T

ign of i@uctional goals
0186?5urthermore, the

phase.

The Dick and Carey design approach outli

System Design (ISD) process that begins

and concludes with a summativew;aent (Bas
instructional development process @ﬂ/ided in\nin S m:}n this paradigm. The
N

following are the sequential st%is degign (Richey lein, 2014): (1) identify
&
nal

goals by assessing needs, (Q conduct In uc a is and analyze learners and
a

context, (3) write pe ctivities, A?Idab'op assessment instruments, (5)
’ &

develop instructiwegy, \sl p and.seléct instructional materials, (7) design

and conduct formativeweval ) revc's-g%struction, and (9) design and conduct a

summative 51 N?? ' c’)
& )3 ¢

‘v’s
2.6.2 Instructional Strategy c_';/r
Qs g

we greatest instructional technique enables users to actively establish

: conpections between what they already know and the information they are receiving

asu, 2018). This activity also pushes students to investigate and comprehend the new

knowledge thoroughly. For the sake of this research, the researcher also uses recall
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tactics when creating the screen's interface. After the instructional tactics have been
designed, the researcher should consider how they wish to communicate the mavﬁn
a more effective manner. This will assist the student in achieving the goal(‘}
While learning theories have been applied to traditional learning; have not
yet been applied to serious gaming (Tuan Sarifah Aini et al., 2019). EWonal serious
games qualities are the attributes generated from a review of lgarning/theories, and the
initial research objective is to identify these serious %:tt ibutes. Review
educational and learning theories and select ones that ar epta Iew‘us games

Yv
n be

as an approach for answering this question. The theo nd thelr ¢ 0’16‘@&
s \)?'

\‘F N

a.  Theories of learning \% 0\ CSQ

Learning theories are descriptiVe in natur \d~{ ai p{\\cthe learning process

summed up as follows:

N,

works. Understanding and appreci the ifle nde@ﬁﬁ)how people learn should
lead to more successful mm ia i the."\g?u,re (Reigeluth, 2014). As
technological advancemen Y\;je nJv leafhing Q@?tunities, it is critical to consider
a variety of theoreti%ie oi W'n::( rto“ ize the usage of new technologies

S

N
lc,)(.z

; 'D(g??:b), QéJ

EEt es, in contrast to Le)qﬁi'ng theories, identify particular external events that
N

f;Me learning rather than what happens inside a learner's head when learning takes
e

in teaching and é@

ha |

. Simply defined, an ID theory is a set of rules for designers to follow to understand
Qﬂter how and under what situations an increase in comprehension and performance

may be achieved. An ID theory, unlike other theories, states learning goals and provides
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viable techniques or strategies for achieving them, helped by knowledge of diverse

situations that should or should not be employed (Reigeluth, 2011). T

. ID process * :

An ID process is also known as an ID model or a proces developing
instructional systems. It is focused on learning, improving, and im enting teaching

methods (Reigeluth, 2011). An ID process is a method o nz' g and preparing for
rony

instruction that a designer should utilize. The ADD stands analysis,

L ]
design, development, implementation, as well as @n, and it is used 'oij\e%hr be a
typical ID process. As will be discussed later iq fhis per, edch phaSe has\‘}s~ own set

of needs. Q\Y‘
S

S

d.  Principles of design \ /.\.\
Preliminary plans for de\%%ummed' nqo u@e created using design
I i%j’ i

o

principles. They include conte 91, ty, 'a\ﬂﬁ%-visual design, and screen

design, among other t%%z I 0,

4 ¢ &
e. Content cr&
> 5
The ap% ness @an gnltubgo'f the content, the suitability of chosen
d

instruct@ms a;d let? n dgﬁvering the content, consideration of the learners'
cog& motiva ona( C(@,ﬁetencies, and the ability to enhance learner

C ﬁ&tencies through the usea"media are all aspects of content design.

S
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f. Screen design

Another important aspect of multimedia creation is screen design; high-
screen design can contribute to enhanced performance and sustained vie@tion
(Faiola & DeBloois, 1988). Good screen designs are expected to m umber of
criteria, including the ability to maintain learner attention, develop and maintain
interest, promote information processing, increase learner agement with lesson

content, assist learners in finding and organizing infor racilitate lesson

delivery. \d
oy

N
g.  Designing for interactivity P 4 \)‘T

In multimedia design, meaningful ir%zn ngw\lEarne@&j' content is
essential. Interface design, easy navi@wd man t, @ﬁol over learning

events and experiences, among other things, a a?ol i'@nteractivity. Effective
interaction can improve both t ng eXperi andq- ievement (Kamaruddin,

RN

4-~.
S
h.  Audio an(:g)i\se@:.\:b} “é:j’o

The desig ultim aspects s@ colour, music, video, graphics, and

animation are@}j tofas audi \e-} | design. If maximum learning performance
is to be &','eac?fbcyn tt@refully addressed. For example, throughout the
b
i

presen&'o ya consistent coloua)&gme should be employed, with appropriate colours
N

Mcueing and highlighting specific content (Merrill, 1983). On the other hand, a
Ebmation of text, images, audio, and video could be employed to adapt to various

aning styles.

2010).

B
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i. Principles and tools for authoring

Using software to mix text, images, sound, animation, and digital video t?ﬂm
a multimedia production is referred to as authoring principles. Multimez@j ring
tools are divided into five categories by Roblyer and Doering (ZOlﬁﬂxgesentation
software, video production and editing systems, multimedia deveWIt software,

virtual environments and immersion tools, and web authoring QECN
j. Supporting software \d

@
Graphics, planning, and content-specific tools e up softwa sp@xgols
ro

(Roblyer & Doering, 2010). Such tools boost_efficiency add ctivi\t§)€“improve

d r@&.t easier for

i/

product look, improve information accuragy andrtimeli

people to communicate and share info@
AN
&
(.)

2.6.3 Games Development Mode!?: [
“« Q-
The following subsectioN Sses M usecé%’w game development in this

research. %Y. ‘jb}“l ({/0.
2.6.3.1 Game@fl Lt-P\cess >
First ar@&no ;

program %’mte%r S parti ulghame qualities or characteristics. Second, these

4

qualities setyoff a chai reactic@zfﬁat involves user judgements or responses like
en ent or interest, user behﬁours like increased persistence or time on task, as well
%system input. Third, this cycle results in recurring and self-motivated gameplay
othe point that we are effectively coupling instructional content with relevant game

elements. Finally, this game-playing involvement leads to the accomplishment of

NS
y'o S research is to create an instructional

%



training goals and particular learning outcomes. Hence, Figure 2.6 illustrates this

educational model. Yv

@

INPUT PROCESS OUTCOME

Garne C cle

User
Judgments

Instructional

Content \

Debriefing ]
— Learning

Outcomes

System User
Feedback Behavior

N

. .
wrrimﬁ. (2002)

_ o

Figure 2.6: Input-Proc u me'E‘ame odel

O

Figure 2.6 shows the input-pecess-o tmg§ fi/{s\tructional games that
summarises several significant com ts of earlie qeseaégb\nd defines the learning
process of a person using an em na inst&é‘ffonal material and six-game

N

qualities of an effectiv(instgtional yaqta% les/goals, sensory stimulation,
challenge, mystery, w rol asi to f@he model. The educational game's
incorporation of&gctlon on res@ a user judgments game cycle, user

behaviour, as@}sys nf fe geL tffalg"e}peats.

Thi %{Ygint’c #M a ber of advantages. For starters, the standard
s

inpme -output learning %-3 igm emphasizes single-trial learning, in which a

Game
Characteristics

. .
I ﬁ\completes a task in a single trial. Although the present model uses an input-

cess-output structure, the game cycle, which is triggered by specific game elements,
S

he most important component. Gameplay can drive user judgments or reactions such

as increased interest, enjoyment, involvement, or confidence. These reactions lead to
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increased persistence or intensity of effort, where these behaviours lead to system

feedback on performance in the game context (Garris et al., 2002). As a result, trw

cycle is a distinguishing feature of computer gameplay in which participan@ipate

in recurrent play and return to the game action over time. A

2.6.3.2 Game Design Life Cycle Model (GDLC)

The suggested GDLC is merely one step in the Xo.f aking a game.

Moreover, the guidelines are established to guide th% IW order to

construct and deploy the game properly. It inclu%e development rti‘{dggt—ion,
odVeti

role management, initiation, pre-production, ion teSting, Meta @ﬂng, and
errm

release. In addition, the rules include a % \sectioge?{he form of
questions to assist in game ideation. @ue pre-p ion gpter covers game

description, characters, storylinef” control, gépt art, as well as

e . . 3 .
documentation in the form of esigh docunent (@J), prototyping, and the
pre-production phase delivery c lis (@dures given in the guidelines
are used to evaluate th%tes created. ( §

F b o
a N (%/

T

e N

;\ Figure 2.7: GDLC

The game development life cycle (GDLC) as illustrated in Figure 2.7 is a
framework for describing the entire game development process (Hendrick, 2009). From

conception until retirement, this life cycle serves as a foundation for organizing the
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procedures, work products, quality assurance activities, as well as project management
activities demanded to create, utilize, maintain, and enhance a gaming Sw
application. The suggested life cycle is designed to be adaptable IO%\IQIIEU

educational game of any size. This paper conducts extensive research mﬂ*valuation

of digital educational game software. Q

Quality assessment is the key pillar of any form of soft ghout its entire
life cycle, affecting its level of success and posing subs ef for managers,
engineers, as well as practitioners. The purpose of the in or de eIo to create
a collection of reusable indicators for assessing th@’y of ga y\ﬂa@

X
1. Arnold Hendrick's GDLC contaln h s W é‘r
; X
Prototype Fm'l i A Production ‘ » Live

Flgur ndrick’s g&c
1 S
In the prototype % , the first ste | ole ng a game is to generate the first

design, concept art; nd mar ypes productlon (2) involves creating
documentatlon th for ' n document. Next, Production (3) is
concerned e reation f SU ecode and their integration. When the build
is com (4)te P undmen to gather input from users. Finally, when a

ganﬁarked as live (5), it t@fready passed testing and is available to play.

N
N



Develop) _ Review r
- '

Figure 2.9: Doppler Interactive GDLC T
2. Doppler Interactive GDLC Y'

The GDLC paradigm is made up of six contin t t use an iterative
approach to game development. The following is agquick descriptio eath@ase

(1) Create a design. This has to do with the ga nstructlo and’the gafﬁ‘e design

document (GDD). After the design is complete, Qe aes eil eloplng a
game engine for the currently being deve@me 2) phase, then analyze (3) phase

to see how it works. Finally, redevelomthe w* nt‘iQymg However, if
it passes the evaluation, it will m E E,o tae(é’

the engine) will be tested by& rnal t bu@% be fixed. After that, the
game is made available orWarw eV|e \that repeat steps 1 through 5

until the game is avalla e t h&s(@)

as ~Qﬁen the game (not only

/77
<‘>v
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3. GDLC of Heather Chandler

-
'
Cmer ‘\d'

Figure 2.10: GDLC of Heathg X~
GDLC of Heather Chandler is emplo in "th sl&g i-T 'vx~ed game
ndlern"the process of

tes @("game design and

p‘@cess. After the design

= S
T
o

%5

development. This research employs the GNC% He
the development of the game. First, roaction 1)

project planning, which is the first in the ga\se?tio

and plan are finalized and auth%it is fime t %
involves both technical an %e c nents of s%ion. Then, test (3) the game
and correct any errors ind¥Finally fwhe ak’ui@considered complete for a single
' &
cycle, post-product'@@is c@ distri current documentation and execute
post-mortem operations.
e D, K
1555
&
2.6.4 Multi ia al)d earni gT@ory
+ A
is Section discusses ge' multimedia and learning theory that can be

\
i Nnted in game-based learning research.

S

N,
move (‘?o production (2), which
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2.6.4.1 Cognitive Learning Theory

The term cognitive refers to perceiving and knowing, and cognitive sc
seek to understand mental processes such as perceiving, thinking, r@%&ring,
understanding language and learning (Piattelli-Palmarini & Nadel, 2016Y: ording to
this model, stimulations from the environment activate receptors to preduce patterns of
neural impulses. \,

Then, this information may be stored in the shor Ye.mfry as auditory,

articulatory, or visual images, which are subjected to reh Is (si enWrepetition
L ]

T
of the information). Finally, as the input to the Ic@h memory, irfo‘r@on IS

' 4

semantically encoded and then stored. Y. \

2.6.4.2 Cognitive Theory of Mult@earnmg L)é
CTML (Figure 2.11) s theTesult of ibiaj

N,
constructivist learning theory (7@ oréno, 2 A R@d to dual coding theory,
&

which is represented by the visu od\r as ve@l model, the cognitive theory

of multimedia learning d c&es how humians @?from both words and visuals
4 b 4
er, ac niti

(Mayer, 2010). How& orf' c ve load theory, the human brain's capacity
to process inforptationfrom.yari enta&t%nnels is limited to some extent (Paas et
al., 2003; Cla ayer, 2008); ." (j)
M%%I'Ieapibg)}lttaine@ccording to the cognitive theory of multimedia
Iearmm n pupils are able\c_jroji'ck relevant information verbally or visually and

rearrange the knowledge in their working memories (Mayer & Moreno, 1998;

on & Brathwaite, 2013; Jingjit, 2015). Moreover, the use of graphics and text in a
u

Itimedia presentation should provide value and assist students in understanding

o

lg{kive load theory and

difficult topics. In the end, a new state of knowledge is produced, which will give the
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situation a new meaning. Furthermore, learners may be able to keep material in their

long-term memory longer if there are good correlations between verbal andvuul

representation. ('}

Multimedia Sensory Working Long-term
Presentation Memory Memory Memory
Selecting words
Organizdg
Words > Ear > Verhal P Verbal
Model o
§.
a
Integrating 5
W 2
=]
-]
Pictures > Eve > Visual > Visual
Organizd  Model
Selecting images
- - . = - - - -\
Figure 2.11: Cognitive Them ultimedia arnln&TML)
The next stage is to comb inf@rmati ith isual mental model and
the verbal mental model. Stud%ga ed ive [@esses to pick relevant images
and sounds, organize fthe Ko appropriate Vis End verbal mental models, and

s

integrate them WlthQQtln kri Mq\ n cgr ctivist learning. This integration of
selected data W@@se t ‘«@ of s(l:&s to problem-solving activities, resulting

!
in cognitive e%eme in‘st nits' | g‘rﬁng experiences (Mayer & Moreno, 2002).

<§;DJ S

2.6. ne's 9 Events ofc'l.gg ruction

N
\Qn instructional design theory is a set of guidelines that helps designers
%erstand how and under what conditions of learning knowledge and performance will

improve. Unlike other theories, it describes learning goals and provides the tools or

tactics for reaching them, supported by knowing when and when not to employ certain
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scenarios (Reigeluth, 2014). For example, an eminent learning psychologist, Robert
Gagne (1985), defined nine mental states required for efficient learning and?'an
individual learner to assimilate what is being taught. A scholar referred to @ental
states as "instructional experiences.”" Later in the design and develoﬂ* part, the

application of Gagne (1985) 9 events of instruction to i-Tajwengame will be

explained. V
L9
2.6.5 Motivation Theories .'\d
L ]

This section describes the various motivatio@ies that can be P@Y;ted

into the development of any software. P ¢ \)Y“
Y. N {3‘

2.6.5.1 ARCS Model %\, 0\

In 1987, John Keller introdu hR ttTio —Eglevance—Confidence—
Satisfaction) motivation design mo %hich v%rate@o four aspects that were

&

important to develop student?\@r in ness\.:hg order to improve students'
Lst I

learning performance, @Cgmphasi

earners’ motivation has to be matched

with the utilizationwe fo "ri es. y is based on Keller's methodical

research techni@esign tterpfthe n@tion, and merges motivation patterns
ivatio tﬁ?

proposed by gn'd(JFEDited theories to boost students' learning

D

L

encoura@' P ‘é\\

aresult, Keller createdc'ﬂ%;(zRCS motivation model, which can help educators
\

and students' motivational needs, identify instructional tactics, increase learning

ivation, and effectively improve students' learning and performance (Chang et al.,
O

0). Keller proposes four components (Attention, Relevance, Confidence, and

Satisfaction) that might assist the instructor in motivating and maintaining the learner's
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motivation to learn. The goal of ARCS is to assist in curriculum development and

g
%

This motivation theory is one of the most well-known as influential

teaching improvement.

2.6.5.2 Maslow Theory of Motivation

workplace motivation ideas. First, in the 1940s, psychologWraham Maslow

established his theory of individual growth and motivationie zimer that man has a

hierarchy of needs, in which everyone acts in a ¢ way to~me eir basic
"y
requirements before moving on to meet the highe?eeds. ' _\(,}
Furthermore, Maslow's motivation demanstratés how Lrifical/it

is_t6meet our
N

Nre co@; needs such

S;
basic needs before moving up the hierarchy.gLhis isito di

as the need to meet the physiological@r water, wa@& and the need to

focus on safety, which is the need t@'oin the co q ﬁw's motivation theory,
: : N .
on the other hand, is usually ted By fi eps: -esteem, physiological,

safety, social, and self-actualiza re]J (Tao,@na & Gao, 2013).

Previous resear ; sente

4 2
i N son fr(rjﬁe principles to alleviate this. Still,

e ma dam@motivators and game designing
on|

processes, whereby anotiva

there has yet to @rou
‘ i ¢

is (kejlﬁe & Lindberg, 2020). Sustainability is a

!
rapidly expa field in wh D%ri&"s'hames are used. The objectives of serious

games %Ek’nabiyt cal :e su;@}rised as follows: (a) raising awareness of the

challenss associated with sustainability, (b) providing knowledge and understanding
\
xsue of sustainability, and (c) encouraging players to take actions and develop

solutions that are environmentally and socioeconomically balanced (Ouariachi et al.,
19

).
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Many studies indicate that computer games have educational benefits (Mayer,
2019). Still, such claims need to be backed up by rigorous scientific resea
evidence-based theories about how sustainability elements might assist's
learning from the game. This is beneficial to our teaching and learning It can be
divided into two categories: learning that can be engaged with the Wctlon of an

underlying game and learners who have grown up in a dlgltal rId are accustomed

to its operation. Many digital games, likewise, provid rm,ment in which
children may quickly capture greater graphical content, allgwing he nk, grasp,
and execute successfully (Zirawaga et al., 2017). l _\‘—}VC

4' ,VY“
2.6.5.3  Motivation Technique of Prophet Muham é‘r

According to recent research, @ames i s to learn more

(Mahmoud & Tanni, 2014). The f| ings of th h 'c\snswtent with another
research that found that one of ons §tuden aye@ltal games was to learn

new things. In addition, the%ac tiva ohlemphasue the use of only

X

The researcher, will eni "Tecﬁfﬁﬁue of providing praise” in this

29). Me&;ﬁtion is defined as the readiness or desire

investigation (ax(&med i

!
to take part w‘-@k M tlv'ati |8'de{J as an individual's decision to engage in a

particulw y as we vajze amqé?n of effort or persistence put forth in that activity
tal, T

(Filgon 2020). c_'}/

‘§\ Table 2.9: Prophet Muhammad Pbuh Motivation Techniques

urce from Hadith Motivation technique How can it be applied? /
used Application

Hadith from The The technique of When a task is completed correctly, a
Abridged Collection of  giving reward reward is offered. When a task is
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Source from Hadith Motivation technique How can it be applied? /
used Application

Imam Muslim Authentic completed in front of the public, E
Hadith reward is also offered in frent

public.
It is a social award that is pMided.

Those that performe sk
incorrectly are not held accountable.

Tisbehaved should

Hadith from The The technique of
Abridged Collection of  discouraging bad

Imam Muslim Authentic  behaviour misbehaved should
Hadith Waﬁons,
net d
§
Hadith from The The technique of ositive behavio /effortleb(come,
Abridged Collection of  giving praise r goo
Imam Muslim Authentic ehavi ai

is prov@d right

Hadith ay, s
cVPraise ivered in front of others,

ssib&gfq front of VIPs.

ioRs are praised, not people or
% onalities’
‘% o q v,
e strt@e of praise MUST be as
\ ollowss,
1% astounded" or phrases with a
i ( simitar meaning
~Bescribe the positive action, effort,
) \" "((jy result. 3. Describe the positive

nfluence of the good deed, effort, or
@ result.

Hadith from % The ue 51') Motivation should be given during
Abridged ection of | eneou gmkﬁgpd school assemblies or before a tough
Imam %ﬂthenti behaviour course or assignment is completed.
Hadith% ' 4 Vz
\3. The structure of the encouragement
A \(-) script should be as follows:

1) Start with an oath.

\ 2) Then issue a cautionary
% statement.
3) The first criterion is stated.
4) The first criterion is stated.

5) Then, pose a question to pique
people's interest in doing good.
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Source from Hadith Motivation technique How can it be applied? /
used Application

6) Make a final condition, but it

should be the simplestene
anyone can do. cﬁ

Hadith from The Technique to raise Present four questi which we
Abridged Collection of  self-Confidence are confident that aﬁ% will raise
Imam Muslim Authentic their hands sincg they Have

Hadith completed all oNks that have

questions methhg like, "Those
ne these are certain to

L 2
LS
Hadith from The Hadith from The h from Imam slim's-\
Abridged Collection of  Abridged Collection of  Abridged Cgllectio fAutP?htic
Imam Muslim Authentic  Imam Muslim [ h% Ybf

wh
succeed.
b
t

Hadith Authentic Hadith V -
\ N
. )
Motivation is an important factmmawg an_{@ been highlighted
as a necessary component of effiei %t Dacg\ir%e nna)&Tahir & Yucel, 2019).
o
Motivation tactics that emphaﬁexé use of-anly ositii ords as well as prevention
. | N : .
of negative phrases, such?!rltlm m, mgd}and punishment, resulted in
[

do bgter (Yusoff, 2012). The difference

O

between a studen@w andlacademic pe®ance is commonly used to determine

significant elements in moti atin%'

"
low achievem Moff 2012). (}V\l ac&%vement is reflected in the Malaysian context

by the pr ear's scho a s&l!ow achievers are placed together in classes
§6s inM

'
classifi last classes i anglan schools since ability grouping is still prevalent
: § >
indddin et al., 2009). \c'3

(A\
%Aany learning theories include motivation as an important component.

oltivation is a critical aspect in instructional design, according to Katzeff (2000), and

for learning to occur, the learner must be driven to learn. However, because this research
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is limited to a few fields, there is a void in the literature about a consistent paradigm for
use throughout all academic programmes. As a result, the decision to incorporate?'m
as well as simulations into the teaching process is frequently left to the discretion‘ef the
instructor. As a result, the goal of this research is to create a framew will help

educators from many disciplines better comprehend the benefits and drawbacks of

games and simulations in relation to their instructional objegtivN/lachopoulos &

Makri, 2017). '
é NY.

2.6.5.4 Motivational Elements that are Used fo is Research ' (,}
.\

According to Hartmann and Gommer (2 stera €t al. 16),\61/‘Eﬁccessful

h\aims: @oviding an
als,éﬁ (iii) taking into

educational game design must achieve aw nc

entertaining game, (ii) linking game &mo lear
account the context of game use. Referring to t \aﬁ\oTale p{\;he existing literature,
? N

three factors are presented as tridgers sus@if_ﬂrs of student gameplay

motivation: (i) appeal of the ga ||ir mg,qhd (iii) game cooperativeness.

Besides, a great majo%iademi attribute g@’ﬁ,' popularity to their qualities.
' 2

However, there is nasgonsen us| roperQé_}’(Garris etal., 2002; Wouters & Van

Oostendorp, 20 mce t is conziﬁsm on what motivates people to play. In
!

light of the I%re a d‘isc

ion, the-researcher would recommend motivational
aspects int ga de5|gn nd :v Iopébnt. Table 2.10 explains the motivational aspects
used insm development and @hey might be applied to various situations.
\

é able 2.10:  Motivation Elements and Their Impacts Used in i-Tajweed

& \lotivation elements Example Impact

On positive behaviour/effort/ Congratulations! Give encouragement
outcome, praise is offered. After
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Motivation elements Example Impact

displaying positive behaviour,

praise is offered right away.

Use positive words Focus, be patient, Don't Maintain th \b
Give Up, You Got This! achieve thsgloal

Display the good action or effort or ~ You Are Amazing! Next  Keep the momeéntum

outcome Level Yv

Table 2.10 explains how motivation elements will be apw the game.

2.7 Game Tajweed Research .\d,
N4
This section details the effects of the domaingiaithis reseanch, |cI‘ isﬁ?jweed
learning. Some of the topics that are discussed In, thi ectim;& \/‘z~
c\/: | &
2.7.1 Teaching and Learning Tajwe\ é
In Islam, the Quran is the first%e of kno\dgﬁgg a’ez/\?r holds it and follows

. o o, S
its teachings will certainly be aight and t (patrl.Q e verses, as we all know,
| iP AN

cannot be changed or rema [lah'has promised that He will keep the Al-

yo:l.
Quran unchanged till t?%) time}uej“olf I@'ment). "We have, without doubt,
: redl;é#rd it (from corruption)™ (15:9).

sent down the me&fnd wew
Similarly,w eop i that@-a#nic Education (IE), such as Tajweed, is

¢
r

taught objectiv n or iIJ ar(_i‘;zividual with strong moral and civic values

such as sty caring; ce, and‘ﬁ‘.\;grity (Nuriman & Fauzan, 2017). Similarly, the

goa mic Education curnj{%‘a' in Malaysia is to intentionally nurture and enhance

‘@Ilent character of Muslims. j-QAF is one of the programmes that former Prime
S

ter Tun Abdullah bin Ahmad Badawi was inspired by during his 2003 visit to the

qnistry of Education. Since 2005, the programme has been running. However, existing
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Al-Quran applications do not meet all Muslims' present demands because most focus
solely on the Al-Quran and its translation (Nuril Ham Al Hafizah et al., 2017). Y*

Furthermore, every Muslim understands the significance of the Quran.i ir life
(Mashita, 2005). Science, engineering, social science, law, and mar@&gnt are all
included in the Holy Quran (Mohamed Akhiruddin et al., 2016). Thisftruth motivates

INientific reasons

uran, is a region's

people to read and comprehend the Quran for religious as

(Farugi, 2007). Recitation of the Muslim holy book, th

responsibility, and it is done with great care to ensure no efror ade while
3
reading it (Farooq & Kanwal, 2019). J _\‘-}
According to Siti Fatihah et al. (2020), Istamic.educ tiof t rs te@% employ

memorization in their lessons, which d no

creatively. Some children begin readi@ran be
Quran research is usually structureﬁdsthe sﬂe\s;&
(MOE, 2004). This formal educati ts urﬂil th tuderzt;@uates from high school.
Non-interactive teaching i Mnal ?ﬂ%zu@ leads to pupils abandoning
the learning process h@gh (Ieo Néo,\@M; Azham et al., 2014).

4 F &
Another difwmed‘ XSQ oncgys that most students believe they are
learning Islamigy,education
0

5
n

=g

the éf of passing an examination rather than
¢ !
Ii&] (@I??osila, 2013). As a result, teaching Tajweed

livingitino obea
NN
rules in% topi€s.sh F be m&k successful and appealing to generate students

Wh@ent in Tajweed ruI@d can correctly recite the Al-Qur'an after six years of

p school and five years of secondary school. As a result, this research establishes

& onstructs a game called i-Tajweed using the presented framework. As a result, it

envisaged that this game will be successfully implemented into educational

procedures, particularly in Tajweed learning.
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The lack of teaching aids or tools by teachers can be seen in the diverse methods
employed by teachers in learning the Quran. This finding was consistent with tw
Amal Hayati (2012); Sakri (2012) and Misnan et al. (2012), who found t)@e the
teacher's teaching is outstanding, the utilization of teaching aids as w rriculum
facilities should be made better. Similarly, according to the conclu%s'of the same
research by Hafit Hidayah (2015), teachers prefer to employ Igra’ litérature, the Quran,
and the blackboard above other teaching resources like mul &:ur'hermore, player

enjoyment might lead to an intention to engage in me YMI., 2017).

@
Furthermore, the research emphasizes the releva f positiv xdeﬂ@es in

motivating players to participate in a game (Liaw, 20 0)4' \T

T
Table 2.11:  Analysis of students ac@lnt (Year AF@\X\(uala Langat
m

District (Model 190

Year f studen ) ,<\ Percentage
- Y \

2017 ? 1035 & 34.86%

2018 \ 22.83%

' 1043 § 35.56%

2019
P AR
> urce: PPD, Kuala Langat, (2020)

&

4
Table 2.11Mt at the per, tage{ﬁudents who can read the Quran is still
low (22.83%)%\% ; té‘% "’us e the best possible action to excite students

@

and pro@h WJi;[h edugati nalékaching aids such as games. This predicament

demm the necessity for c'33 uctors to develop new teaching methodologies in

0 Mprepare future genera%ns for the new challenges of the industrial revolution.
ementing game-based learning to improve student performance and encourage
Oem with advanced knowledge is one of the effective techniques that can be

implemented.
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According to Carolina, Murphy, Zimmermann, and Nagappan (2014) in their
research, there are six primary difficulties in game development that are listed 1
1) a lack of clear functional objectives, 2) a short design phase based or@ence,
skills, and emotions, 3) fewer automated testing processes, 4) oﬁ% module
maintenance (for non-cloud games), and 5) highly evolved configuration management

techniques (due to a large number of assets). To address the Wioned concerns,

the researcher recommends that all game developers (GD 0 are' engineers (SE)

incorporate sustainability ideas and elements into the desi nWelopment
3

process. This is because Tajweed teachers have b bserved t a{e @culty

recruiting students and assisting them in developi eir@ Ients\(/mKhateeb
Y.
etal., 2019). \) 0\ .é\
Finally, all Muslims are requir reae the Qu ith@%xact and proper

pronunciation of Tajweed. This is Gﬂse tajwe\n'a&us @\applied to the Qur'an
": y N,
when it was revealed. Muslimséive ghch letten of <tf/géur'an its rights and dues

of features when reciting tf% Wr als ollo@the rules that apply to those
letters in various situat% " 0’

N E

2.7.2 Learning Tajweed in a Digital Environment

FPN . N

Earlier research (Billinghurst et al., 2001; Dunleavy, 2014) examined the use of

Q7 I 1) &

technological approaches to entice learners to acquire Islamic subjects explicitly

X)) 5
(Billinghurst et al., 2001; Dunleavy, 2014) (Ismail et al., 2011; Sardan & Rias, 2013;

a
Wan Noor Hazlina & Kamaruzaman, 2009). In Tajweed learning, augmented reality

Q

Wd_gamification are examples of current technologies. For example, virtual items such

/.

\as text, animation, sound, and movies can be placed in a real-world setting using

augmented reality (Bakar et al., 2018).
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Meanwhile, gamification allows non-game aspects such as points, levels, leader

boards, and others to be included in the learning process (Sanmugam et al., 2014). In

AN

augmented reality and gamification, interactivity, attractiveness, and experiential

\7J

learning elicit a wide range of emotions and entice learners to participate in a learning

process (Erlandsson& Ivarson, 2021). Despite the fact that vari":);llj? studies on
technological approaches to Tajweed learning have been publiskd, ;uch as Mssraty
(2015); Irfan Naufal and Zabedah (2015); Nurtihah et ‘1}01‘9), it is' still considered
rare in comparison to other learning content (Noor et al., 2018). Furtr:ermore‘,‘according
- I o™ *. X

to research, there is currently less deployment of augmented reali;y a? ga[nil‘lsation in
Tajweed learning, notably in Malaysia (Wang & Khambari, 2020) It |s fea3|ble to

\\ A V'
combine both learning methodologies (Noor et al., 2018). However, ‘:t needs a very

<! & .
detailed and wholesome design process in order to prevent any cognitive overload while

learning. cq \_\_Tﬂ
In conclusion, the fmdmg% that gam emg relation to educational

usefulness, Whenincorpora W h ulti ed| dlearningenvironments, has

the potential to prowd% ha SI |f|c tl§/ d learning experience.

Earller ejmlne dus o?technologlcal approaches to entice learners

D(J;Jexplu;é'ly (Muhammad Talhah et al., 2019). Current

tech@ includes augmente@j;e‘gl-lty and gamification. Virtual items such as text,

2.7.3 Tajweed om ons

to acq IC ?J

n sound, and movies can be placed in a real-world setting using augmented
t

ity (Taskiran, 2019). Gamification allows non-game components such as points,

Q/els, leader boards, and others to be included in the learning process (Lee et al., 2014,

Nurtihah et al., 2019). In augmented reality and gamification, interactivity,
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attractiveness, and experiential learning elicit a wide range of emotions and entice

learners to participate in a learning process (Kiili, 2005). YV
Despite the fact that various studies on technological approaches@/veed
learning have been published, such as Mssraty (2015) and Nurtihah et"al’%2018), it is

still considered rare in comparison to other learning content (N&e’ al., 2018).
Furthermore, according to research, there is currently no de WESS augmented
reality and gamification in Tajweed learning, notably in M p%I\Tocr etal., 2018). It
is feasible to combine both learning methodologies (Ch Sy riW(lM; Noor
et al., 2018). To avoid cognitive overload throughou earning pr ss‘ @&«}‘gr, a

thorough design procedure is required.

2.7.4 GDF for i-Tajweed \‘ﬂ

Design
Life Cycle
(GDLC)

Sustainable
in Game
Design

(SUSGAD)

Instructional
theory

Sustainability
elements (6)

Learning
theory

QE Figure 2.12: Sustainable in Game Design of the Research
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Figure 2.12 illustrates the sustainable game design (SUSGAD) framework.
Playing a game, according to Giannakos (2013), is engaging in activities ai
achieving a specific condition of affairs using only means permitted by s@}ules.
Finally, the researcher finds four steps in sustainable game design. Sta choosing
an appropriate game design life cycle (GDLC), implement instructRaﬁmd learning
theory, and then combine sustainability elements. Thus, the researchérwill concentrate
on a long-term framework involving a systematic process, ?;a , Suitable game

life cycle, and sustainability elements. Games inherent tice inlay them
23

et all, 2 ).'E@Enal

y eifg in c@Gooms to
t al., 2@3 Creating a

e. kfrom that, during

indefinitely without regard to the passage of time

games, often known as serious games, are in

make school learning more engaging for (

diagram, flowchart, and storyboardinN ilart 0
the design process, the researcher (ﬁysers the \tm%e, Gtiv ies, and time so that
0o . G?
tives.
u

-
—*
o0
)

the audiences may understand

up with the objec
\m &
On the other hand, %1 fo WT r tepsﬁe up the game design, and
t

}1‘) A@Iyze the qualification profile for

mechanism for determini ent validit
d &
the ICT manager t terminelh: studﬁ.should demonstrate the performance
indicators; (2) %&agam in W&?’( the assessment tasks are carried out; (3)
¢

!
Create ass@roce ures, i tr‘cti&rcl}?and forms; as well as (4) Determine whether
e

NN
the ass% askstave of the_ performance indicators. The method is not only

e

Iine&also iterative (Hum t al., 2017). As a result, the game component that

@te involved in game design and development was described in length in the
6 wing section.
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2.8 Design and Development Research (DDR)

Teaching, learning, development programmes, and training have all be?sd
from instructional products. Moreover, study done by Lee et al. (2017); Mi \ lyer
(2015), are two recent studies in education that focused on planning anﬂ%ementmg
instructional programmes by merging educational theories to imp&e.'mstructional
approaches. The most prevalent approach used by instructional deSigners to produce
any product is design and development research (DDR) (M %Sibrl etal., 2012).

Development research, design research, and desi sed se aII terms

used to describe DDR. DDR is defined by Richey et a 04) as a sy zﬁlc@oach

to creating, implementing, and assessing 4 onal 6r mes&?ocesses

products, and modules that must meet mter consiste ffectu@ress criteria. In

addition, DDR is a problem-oriented rw proach t ‘ﬂj in experimental

and evaluative research to determl module's.€ ?t '\(Rlchey et al., 2004;
o C?

Richey & Klein, 2014) <<<}—
Typel Type2,and T }ﬁealmy @ree types of research models
in DDR (Richey, 199 g er, Richey kle®(2005) have classified DDR into
’ &
cent &Lﬁon Product research is the first type,

simply Type 1 an% in thil é
and it focuses o |gn|r@éveloplng and evaluating the module in

!
a complete Rlch Y, 19 'éicb;/)& Klein, 2005). For example, research by
NN
Amand a tie (2016 Pows to create an interactive multimedia teaching
mo tlllzmg ADDIE, Wh\(‘b}fs classified as Type 1. Similarly, Ellis and Levy

ho focus on the procedures for each phase of creation to provide insights to

e instructional designers on how to construct a module, are Type 1. Regardless of

do ice i i i : :
e sort of research, the setting and product specifications are usually provided.
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Table 2.12:  Type 2 of DDR

Type Type of Research Criteria
Type 2 Developmental research Focuses on design and development els
(framework in developing game-ba! rning

called i-Tajweed)

Source: Richey et'al. (2004)
Based on Table 2.12, this research adopts DDR approach % represent the

tasks conducted because this research comprises rigorous of creating and
building a game. To fit in with the research goal, thi%xt nlis the, model by
merging Type 2 with the ADDIE Model. This research focuses @n th e's design,

development, and evaluation, as well as the effec@f the
4

Researchers employ a variety of approachWD }ﬂdQ ptan i ment that

meets the research criterion, as indicated My et an(Z
was previously implemented by Lee et al¥ 17)<he
methodologies to evaluate the lea 0 jec't\i\%.l E)gtcf the model on flipped

L]
learning strategy to researc ndu@ analysis utilizing expert
, maQ\sStudies used an experimental

mati
reviews and participant int S. Ir'addi i

[
design in summative e\%n to test @t%?ess and justify the impact of items

or tools develope& in the‘ process (Box-%al., 2019; Little et al., 2009).

N
In the Nof identifyi |and)£sue, determining the instrument to assess

reliability dity,yti g@dﬂon, and summative evaluation, DDR may
i i ey&& i

includ -studies {R K!gl-n, 2014) Many instructional design models, for
N
ex %;,he Kemp model (TQQ), Dick and Reiser model (1986), ASSURE model

‘@, ADDIE model, and Sidek model (2005) can be used under DDR (Nurul Azizah,

017). However, because of its basic properties and the ease with which it can be

adapted to suit the research objectives, ADDIE is the most often used instructional
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design model for developing programmes or tools (Almomen et al., 2016; Ellis & Levy,

2010; Koneru, 2010). Y~

According to Richey and Klein (2004), the ADDIE phases ar@only

classified as DDR research and are frequently employed as fundamen es in the
instructional design paradigm. For example, the ADDIE paradigm used in game
design, which comprises five phases: analysis, design, devel melementation,
and assessment. The ADDIE model was used to create an tcrmplete module

that suited the learning requirements and objectives the pup rthermore,

s
feedback from the ADDIE evaluation phase has be d to deve i{l’ @d for

future programmes. Y. 4 \Y
Y “\\ ol
2.9 Theoretical Framework \% Csﬁ

In summary, this section summarises \e@g th éical frameworks that

. : ; o :
academicians have used to inco ynafiic el ts |@ame design and analyze
&

its effectiveness, demonstratih\hat a&zz‘ct@play a substantial role in
facilitating learning in ga .Ge theo'e %

tica rdm@yr is necessary for this research's

s
nclud@) n the theoretical framework in this

theories to be supposted.
research, as illu@ Fi

&
~

L

e
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Input

/Multimedia presentationx

Instructional content:

Tajweed Learning
Gagne’s 9 Event of

\Instruction (Gagne, 2002)/
/Game design principles:\

Game element:
Game-based learning

Game Goals:
Learning Tajweed (Hukum
Mim Sakinah and Mad
Lazim)

Game Component:

\ Dekstop game (2D) /

Process
Input-Process- Output game model

Long-Term
memory

Working memory

Sounds

Sensory memory

Ears

Prior

Eyes Images

knowledge

integrating

Pre
Production

GDLC (Heather
Chandler, 2010)

Sustainability element (6)

Relevant Content

Production

Post

production Interface design

Gameplay

Reward

Motivational elements (Prophet
Muhammad, Sunnah)

Outcome

i-Tajweed game

Student’s motivation

Student’s
achievement

1 (Garris, 2012) '—
| Cognitive Theory of Multimedia Learning (Mayer, 2005) !

Design and Development Research (DDR) (Richie & Klien, 2007)
ADDIE Model (McGriff, 200)

Figure 2.13: Theoretical Framework
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Figure 2.13 explains the theoretical framework describes the relevant theories
implemented to answer the corresponding difficulties. According to CTML, mul i
should be generated by combining words and images. To describe process@s can
be used in the narration or on-screen text, whereas graphics or animatioﬁ;\be used to
present pictures. Students will be given pertinent notes and asked tc@ a series of

mental visual representations during the presentation. The visuals willthen be organized

into a logical framework in their visual mental model. St tswill rick appropriate

words and gather and combine them in their mental mo en instrueti mes
23

sages
| g A
are provided verbally. As a verbal, mental model, the ization of v]o@lll be
%

' 4

put into a coherent framework.

Theories have stressed various essential cogniti

cessesémxzerned with
learning based on this cognitive archi%a)r example; aye@%gnitive theory of

multimedia learning distinguishes@se ty@%ni ye:\processing: selecting
N,

relevant information by paying%n to the pre Med&@rial, mentally organizing

the new information into a \m Niﬁ

rﬁ&ting this structure with prior

er stT
knowledge (Mayer, 20% 4 pj :l 0
&
To begin wit Wers ily af d by the abundance of information,
the multimodalw tio | ati en on several regions of the screen at
¢
the same time), he potentia hd’iceeé?ailable to them (Wouters & Van Oostendorp,
NN
2013). % ical
ram&

Br k forcLearning with Computer Games in Education
T efers to the ability tg @y what you've learnt in one setting to solve issues or
N

I another (Mayer, 2011). A key purpose of most educational companies is to
timulate learning in ways that encourage transfer (Pellegrino & Hilton, 2012).
Based on three essential concepts from the science of learning (Mayer, 2011,

2014), it describes how learning works in various types of multimedia learning



situations. First, the dual channels principle states that people have separate channels
for processing visual and verbal information. Moreover, the limited capacity pw
states that people can only process a small amount of information in eac(%hel at

any given time. Finally, the active processing principle states that dee g occurs

when people engage in active cognitive processing while learning. ?

Attending relevant incoming material (i.e., selecting), mentallyAstructuring it into
|Zom|

a coherent representation (i.e., organizing), and connectin g material with

me Wamples of
2.13 §ho o'v@s and

r % ided QQ,‘G' desktop

9
n) enter Iearneé\nsual sensory
memory (through the eyes) as well N{} sensor mor@hrough the ears),

relevant prior knowledge (Tajweed) activated from long-

active cognitive processing (i.e., integrating). Hence,
graphics in instructional material (such as a

computer, tablet, smartphone, or game cons

where they fade quickly. ,<\

The purpose of educatm%pu mstr \nal design is to reduce
excessive processing, guide impo nt essing, a ourage creative processing.
Two essential addition% must [lncl d Hl scognltlve model of multimedia
learning to better Owhe l sed I ng motivation and metacognition.
First, motlvatlo s acte ln |nt condltlon that originates and maintains
goal-directe I t S ‘Fo @(plearners willingness to put up effort to

NN
underst d t ubjtbgg(y; r, , 2014). The alleged motivational effect of

mstm&al computer games @é of their advantages.

e theoretical framework in this research integrates Mayer and Moreno (2002)
itive theory of multimedia learning and the incorporation of sustainability aspects
ith particular learning theory. Students will begin to create their own visual and

spoken mental models with a set of information accumulated in their working memory
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after viewing the multimedia presentation. The six sustainability element is connected
with the working memory, which is linked with the new collection of knowled

Prior knowledge from the students' long-term memory will be combi SiX
sustainability elements to boost motivation and achievement among st Students'

achievement was divided into three categories in this research: motiv&rﬁ—(ukum Mim

Mati, and Hukum Mad Lazim. The improved performance of studentsvas a result of this
proposed theoretical framework could have far-reaching igtion in the Islamic
subject, particularly in terms of how Tajweed learning

specific manner in the future. ' _\(—}

2.10 S
ummary \, Q\

The sophistication of today's te &@provide at d@%mprovement and

\ﬁ-iql%t @4 a vital part in the

N :
hat,@oeneflts of incorporating

S, suc&s educational games, can no

opportunity for researchers and eecators to

information era's borderless glo%n.

technology into the teachin Mar:'f

longer be debated. H% review of the rlel@a literature revealed many gaps
4 2
regarding the effectssof incorpor ‘hge\ cational games and multimedia elements into

Tajweed learning o pro

nts' @t«ivation and achievement. To fill in the

¢

!
gaps, this re aim§ to i fne&c? theoretical framework using CTML and

sustalna% emegts,vaj):n/el aé\Prophet's inventive technique. The research's
m

principal, implications are for @-e.sign of game-based educational interventions to
N

better understanding of players' attitudes and preferences that should improve

C
6 ers' game selection and deployment strategies.
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