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Abstract o

Previously, we present the motivation for developing 2D game named My y to
the Mosque (MJTM) that enables to teach children to recite zikir indir . There is a
need for usability evaluation of the prototype before it can he tested st dctual user.
Therefore, in order to verify the prototype that has beeﬁ@oped, ility study was
conducted among technical experts. The experts we,gg rony Islamic entertainment
industry and two academicians from Multime ool. guestionnaire has been
developed to collect feedback from the expert reviewer. Ani@n aspects observed by
the experts were contents, navigation or int ivity, pr@ ion of the prototype and

the use of animations. These are importan Ctsto B idered according to various
previous studies. Results shown that e aspects observed by the reviewers were
above the average score of 4.00 acc to t Ne scale. Findings of this study will
be used as a guideline for fum‘ cemen d(»t prototype.
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1. Introduction, * Q QQ
Including vid '&es, m games are one of the favorite activities among
ili

children in t . The ava and affordability of devices for playing games also
a pushing fa war ituation. Games as we know provide positive and negative
effects. Video games h enaround for nearly 50 years [1] as noted by Kirschin 2010,
the first game is ar that released in 1962. According to the most recent
comprehensive p; the Kaiser Foundation, American children aged 8-18 play an
average of eigh rs of video games per week, an increase of over 400 per cent from
1999 [2]. ﬁ@lpq is heaviest in the 11-14 age groups, with boys out playing girls more
than 2.5 0 1. A recent study reports that around 99 per cent of American boys play
vid s, along with 94 per cent of girls [3]. It is common in US children and
a a%

ents to play more than 20 hours per week. The numbers keeps on growing with the
vallgbility and affordability of smart phone devices that enables for the games to be on
mobile and always on the go.

Although the types of games vary, in some way, content analyses by [4] show that the
majority of top selling video games and children’s favourite games contain violence, and
often strong violence. More recently, Call of Duty: Modern Warfare 2 grossed ~$USD
550 million in the first five days of its 2009 release, at that time more than any other
entertainment product in history (movies included). Next on the list in 2009 was a Grant
Theft Auto IV (GTA), with ~$USD 500 million in five days. Even more recently (a year
is a long time in the video game world) Call of Duty: Black Ops grossed $USD 360
million in a single day, breaking all records recorded by Ortutay in 2010 and reported in
[1]. According to Wikipedia, the massive multiplayer online game (MMOG) World of
Warcraft has more than 12 million online subscribers and thus currently grosses more
than $USD 180 million per month (at $15 per month per player). GTA, which is rated
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M17+ in the United States and involves such activities as going on murderous rampages,
having sex with prostitutes and then murdering them to retrieve the money paid, has been
played by 56 percent of United States children aged 8-18 [2]. Clearly, a large number of
children and adolescents are exposed regularly to video games with high levels of
violence and anti-social themes. It is a great responsibility to parents, educators and
professionals who work with children to have some knowledge of the games’ bad
influences and effects.

Report on the game as scripted above lead us provide alternatives games to the children
in order to eliminate bad elements on current available games. It is our motivation to
bring along the religious elements such as zikir in Islam and the use of multimedia in 2D
game for children. A prototype of 2D game named My Journey to The Mosque (MJTM)
had been developed by incorporating zikir as tools for defeating the evils [5]. o

In order to verify the games developed fulfill the technical aspects beforg it be
tested against actual user for usability and acceptance, an expert review to r%'z game
has been conducted. This process is purposely carried out to determine @ holes in
technical side so further improvement can be made. T talls of ical review
will be discussed in this paper.

The organization of this paper is as follow explained the
problem and motivation of this research. Secti WI|| n related works in
mulktimedia as delivery medium and evaluatjon niques |n previous research.
Methodology of research is deliberated in ﬁv I an ct on 1V talk over on results
and discussion. Lastly, conclusion will b ersed to Iude overall findings on this

research.

Q)
2. Related Work 4 Q,\\

This section will report on I|terature {

on related areas within this research. The
exploitation of multime will be discussed and its role in information
delivery. The main iss iew is the evaluation process that normally taken
place in order to veWN few a ts of multimedia application. The conclusion of this
section will be ain inp e)next part of the research where it provides the guide
on how and @ valuatlon)ho d be conducted.

2.1. Multimediaas |

There are ma oaches that can be used to deliver information in interesting ways
for example by g an interactive application, simulations and animations. Nowadays
computer are one of the approaches to convey information effectively.

This a h has been applied in many domains such as biomedical, health science,
ini cation and entertainment. In education domain, games have been recognized
good tool to promote learners to actively participate in learning activities [6-8].
studies have been conducted on games-based learning and they conclude that it
could be the best way to trigger students’ learning, motivation [9-12]. Besides that, a
study from researchers [13] reported that a game-based learning approach might provide a
good chance to stimulate children’s abstract thinking during the process of cognitive
development, and further foster their higher order thinking ability. As a result, many
researchers have developed games for education or learning purpose [14].

A previous study from [15] stated that by using game-based learning approach,
learning achievements among student are increased significantly. It shows that computer
game based instruction can effectively promote students’ nutrition knowledge. Research
from [16] reported that teachers and students could adapt well to this kind of approach as
a learning tool and they will convey positive sign of interest in utilizing it in the future.

Several previous studies have demonstrated the ease of use and usefulness features of
computer games by applying the game-based learning approach to a variety of learning

ation Delivery Medium
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activities [17-18]. For example, [19] stated that using computer games for learning in
elementary schools can increase the internal motivations and learning achievements of
students. [20] Indicated that through computer games which focus on nutritional
education in primary and secondary schools, the learning motivations and learning
achievements of the students can be increased, and their competences and know ledge can
be promoted. [21] also pointed out that through computer games, children’s learning
interests are effectively promoted, and they are guided to actively improve their food and
drink habits.

2.2. Multimedia Application Evaluation
Evaluation is a process that critically examines ongoing or completed project or

program. It involves collecting and analyzing information about a project’s V1t
characteristics, and outcomes. Its purpose is to make judgments about a
improve its effectiveness, and/or to inform programming decisions [22] medla
field, evaluation is carried to serves a few purposes. One hem is th level of
application [23]. Evaluation is also a tool to get inform or |mp ts on certain
criteria of the application.

Several approaches of evaluation have bee previousyresearcher such as
Evaluation of Multimedia, Pedagogical and I ctive we (EMPI) [24] and
usability testing [25]. EMPI were design to agsist user in e ng multimedia learning

computer science quality- evaluation Ilzatlon 3) usability- ergonomics
of the interface, 4) multimedija ents tion of multimedia elements, 5)
scenario- wiring techmques% ign informgtion, 6) didactical module- integrate
pedagogical starter, tutoring a 5|tuat [24] Have founded their method on a
questionnaire that allows t arking Qf prewously quoted criterion.

Meanwhile theoreti deI of valuation have been set up by [26] for new
Lleida Museum eg ent. model identifies three categories of people as the

software by listing several evaluation, cri . The ‘EV%UOI‘I criteria are group Six
approaches which are: 1) general feelin rporate w%g s offered by the software, 2)
tec

respondents whic, VISItO aI operators and technologist that involve in human
computer int cyberm g aphy and interpretation and behavior and meaning.
These proce ere ed separately by setting up interviews, direct observation,
questionnaires and vide ervatlon This method can identify different anomalies in the
museum’s ICT ap %ions, according to different perspective of technology, cultural
communications ﬁylsitor response.

Researc e by [25] detail out the concept of usability testing which aims at
providing %ﬁens of identifying problem area, and the extracting of information
concerni blems, difficulties, weakness and area for improvement. The dimensions of
us 'Ii@ssting are learnability, performance effectiveness, flexibility, error tolerance and
5% integrity and user satisfaction. Data collection method for usability testing
includes observation, interview/verbal report, thinking-aloud, questionnaire, video
analysis, auto data logging program and software support.

Another research by [27] outlines the evaluation criteria and the approach to evaluate
multimedia technologies in three domains: instructional and conceptual design, interface
and graphic design and user attitudes and affect. Instruction and conceptual domain
comprise of five criteria: 1) introductory objectives and directions, 2) navigations and
orientation, 3) interactivity, 4) sequencing and 5) consistency between learning objectives
and content of instruction. Evaluation criteria for interface and graphic design are 1)
color, 2) frames, 3) text, 4) types of media, 5) animation and 6) graphics. Finally for user
attitudes and affect cover issued such as 1) effectiveness, 2) efficiency, 3) usefulness, 4)
degree of interest, 5) enjoy ability, 6) appeal, 7) degree of user-friendliness, 8) relevancy
and 9) degree of engagement. This evaluation was carried out using two set of
questionnaires with the items that corresponded to the criteria in the evaluation domain.
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Based on the literature review conducted, it can be concluded there are few aspects
need to be considered against prototype developed to ensure it fulfill the important
characteristics. From the previous work, the evaluation criteria has been selected
according to the suitability in technical aspects. Contents, navigation/interactivity,
application presentation and animation has been chosen as main aspects to be evaluated.

3. Methodology

This section will report on the methodology in conducting technical review phase. The
questionnaire named Penilaian Teknikal Permainan Komputer (PTPK) has been
developed based on the criteria of contents, navigation/interactivity, application
presentation and animation. Likert scale of 1 to 5 is used to measure each of the criteria in
every aspect. The selection of the criteria based on few previous work reported in [4- '7]
Hybrids types of criteria are selected as the evaluation taken part not onl S on
usability or technical or interface only.

A pilot study by a board of academicians at School of Mgltinedia versiti Sultan
Zainal Abidin (UniSZA) had been done to verify the re of ite@he instrument.
Next, the technical review session is conducted in M i Iab%t? . The evaluation
form has been distributed before the presentatio' starf to give the guide on each
aspect that need to be focused by the experts. The=s plicaﬂ@been presented to the
experts by the developer. During the p tation, eachYof the functionality is
demonstrated to the reviewer and the er is f %o ask anything during the
presentation session. The session took% d 30 n@te . Figure 1, Figure 2, Figure 3
and Figure 4 are snapshots of the gam% o the reviewer [5].

g RS
3.1. Questionnaires Setup 4 .

Since the evaluation carrjed out p 0 identify strength and weakness of the 2D
games, a questionnaire rid critggl our main aspects have been constructed to be
used as instrume & aspects(that*will be focused in the evaluation are contents,
navigation/interac}l@ appl@resentation and animation.

3.2. Presen@ Setubg)

The games are proj to the screen and shown on how it can be played. The games
are played by the:; nter and all the supporting component’s functions have been

explained in de fter the presentations end, a question and answer (QA) session is
made availkbgtro nable the reviewer prompting any question or confusion regarding the

game.
O

0] (ii)
Figure 1. The Start Page (i) and Main Menu (ii) of the Games
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Q. (ihoﬁ (i)

@ (ii)
Figure 4. (i) and (ii) the Game Modules
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4. Results and Discussions

The overall result of the review is summarized in Table 1. Four main aspects have been
focused in the technical evaluation. Among the aspects are contents,
navigation/interactivity, application presentation and animation.

Table 1. Result on Expert Review

Easy to understand

NEWGEWIIWAN Interactivity in
MEEWROYIA application

Application Acttractive Screen
HEENEW I Design

Consistency and
functional icon

Suitable audio usage

/

Animation Attractive color and 4 4
texture
Speciat “_4 4 4.33

Total Average

\

Overall a e score, fkom expert review towards the games resulted 4.26. According
to [23] the criteria for_the ‘subject to be measured must show the average value of at least
4 on a Likert scale cfbuto 5 to indicate that it meets the standard. The next sub section
will discuss eacu@pects that had been reviewed by the technical experts.

s aspect, stress is put on how delivery approach used in contents delivery.
ine whether the approach used is suitable for the level of user. While from the
featyre of easy to understand, the contents provided in the game is understandable which
part of usability is. Also, contents were evaluated whether it provides a clear and realistic
example. Summary of the findings is depicted in Figure 5.
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5
4 -
3 4 B Expertl
2 M Expert2
1 4 u Expert3
O -

Delivery Easy to Provide examples

Approach understand that clear and

realistic

Figure 5. Result on Contents Aspect @)
From the above figure, the average result for contents inqterm of dg%“\@ pproach is

4.33 while for easy to understand, all experts agree t achl scale of 4.0.
Meanwhile, the last criteria in contents, which is prov that Oléar and realistic,

the average score is 3.67.
The first and second criteria in the contents as is fulw ugh the score that is
lo

4.0 and above while for third criteria, since t ore isb 4.0, there is need for
improvement before it can be disclose tqth@ tuser: ‘é

4.2. Aspect 2: Interactivity and \
Second aspect examined b @}rts is I%& ivity and navigation. Interactivity is

known as the activity carri t simyltapeously by two parties to achieve the same
purpose [28] while De Dictiona efine interactivity as an action or active
communication betvve other, nses between two or more parties. On other
hand, navigation | provi activity in multimedia application. The lowest
level of interact|V| aV|gat| wo criteria that going to be checked for interactivity
and navigati ct; Wh el the interactivity exists in the application and the
navigation p d rstand by the target user. Summary of the findings of this
aspect is shown'in Flguw

m Expertl
m Expert2
= Expert3

Interactivity in Understandable
application navigation

Figure 6. Result on Interactivity and Navigation
Both of criteria scores 4.33 and 4.67 respectively in average. This result indicates that

both interactivity and navigation in this game provides an acceptable level of interactivity
and navigation.
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4.3. Aspect 3: Presentation of the Prototype

In this aspect, a few criteria have been embedded to be evaluated. This aspects concern
on how the application is presented to the user in terms of:

a) Attractive Screen Design

In this criterion, the evaluation will look if the screen for user is attractive and followed
the design principles in human computer interaction.

b) Attractive Colors, Text, Graphics and Images

This criteria focus on elements that integrated on the screen whether it is attractive or
not. Elements that need to be considered are background colors, the text, graphics and
images on the screenis well blended in terms of color and arrangements.

c) Consistency and Functional Icon

Consistency and functional icon is referring to the consistency use of icon“ip each
modules or part throughout the application while functional icon str oY the
functionality of each icon that displayed on the screen.

d) Instructions and Guide R

This elements focus on instructions and guide provh%é&the us e application.
Instructions can be provided either through display of e of highlights, also can be
through audio. The same approach can be used fo %(des w

e) Suitable Audio Usage
In this part, the suitability for each audiot integrated in thg-application is examined.

It need to be use in appropriate way to av fusion & g target user. The language
use and the volume level for audio file uated.

f)  Attractive Colors, Text, Grap i ndl SQ)

Sound effects act as supporting nts in 0 give rich experiences to the user.
Sound effects gives an mpﬁ timedia p ntation and for this evaluation, it will
cater on the presence of sound effects and i |tability

After the review has b done xperts, Figure 7 portrayed the summary of
findings for application@;entatlon

S
D

~
v‘

@ m Expertl
\1- . . B . H Expert2
y & & & LS £
& o\ P B >0 o Expert3
o) cP\Q y {&«\ SR

Figure 7. Result for Application Presentation Aspect

Attractive screen design, attractive colors, text, graphics and images, together with
consistency and functional icon scores an average of 4.33, 4.67 and 4.33 respectively.
Again, these criteria fulfill the requirement according to Nielson (1993). For instructions
and guide, the average scores of 5.00 shows that this criteria almost complete at all.
Despite of that, suitable audio usage and sound effects only scores 3.67, that is below
than the level needed hence further works need to be carried on these criteria.
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4.4 Aspect4: Animation

Animation plays an important role in multimedia application. It has been widely used
to provide visualization to the user so the understanding level will be more higher
compared to traditional method of information delivery. Among criteria in this aspect are
the attractive colors and texture used, the smoothness of movement and special effects are
taken into account. These three elements is needed to provide a good animation in
multimedia application. Summary of results for these elements can be seen in Figure 8.

Attractive Move
colour and smo

texture %onﬁ \Q)
Flgur‘Q uIt for atlon Aspect

For attractive color :@xture, a\%@e score of 4 is achieved according to the

result obtain. While fo ment s ness and transition, the average result is 4.33.
The same averag Iso co Igc for special effects, which is 4.33. Since all the

elements scores d ab roved that it meets the level of animations standard
for multimedj atlon

5. Conclusions

As we know, nology evolves rapidly. Multimedia technology has been widely
used in many ithin various fields. Game is one of the areas that manipulate this
technology" ot of game can be get easily through the internet. Anyway, most of
currently le game use violence tools and it can give a bad impact to the user. It has
been atlon to develop a game that incorporated religious elements. In order to
e strength and weakness of the developed games, an expert review on technical
of the game has been conducted. The result from expert review on technical
aspects will be used as a guide to improve the games. Results obtained shown that most of
the criteria in four aspects of evaluation scored an average of 4.00 and above except for
three criteria with 3.67 of average score. The criteria are: provide examples that clear and
realistic, suitable audio and suitable effects need to be carefully revised in order to fulfill
the technical standards before it can be tested against target users.
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