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Abstract— Usability has been determined to be connected to achieving predetermined practical goals by identifying usability
problems during the development cycle of a product or system. In order for the next and future versions of the systems to be
enhanced and improved, usability flaws and errors must first be identified. On the same stroke, identifying flaws encountered by the
end users will indirectly steer other developers from committing the same mistakes. This paper reveals findings from a usability
assessment conducted on the serious game, which was developed for therapeutic purpose known as AS#Hig¢h was custom-made

to develop and encourage the perception and cognitive skills for children with speech and language delay (CSLD). Two groups of
users were formed, namely, test group and control group. Twelve participants were selected which include six CSLD as participants
for test group and another six normal children for the control group. In a controlled environment, observation and think-aloud
methods were applied to analyse ASAH-iThe data gathered were then evaluated accordingly to the task success, time of the user
assignment accomplishment, error rates, and satisfaction in regards to the utilisation of ASAH-The result proved that there is no
profound disputes between the two corresponding groups, where almost all participants for both groups can play ASAlgrototype
effectively since no major usability issues were found. With regards to competency or efficiency, the result reveals that the control
group can play ASAH-i prototype more competently and efficiently than the test group. However, it is interesting to note that both
group members also succeeded to play ASAHwith very little mistakes. This factor yields a strong base that provides towards the
group members’ contentment and enjoyment, in which most group members in both teams were very much happy and satisfied with
ASAH-i. With this fact in mind, we propose an endorsement or recommendation study which includes details and emphasises on
future development to enhance the usability of ASAH-
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and commonly used as additional tools to assist healthcare
[. INTRODUCTION practitioners in providing treatment [2], [3]. Also,

Serious games have been used widely to encouragetherapeutlc severe games also increase user motivation and

mental and physical exercise, military, education, health,eng_a_gement during treatment, provide_comfort and yield a
training, and knowledge acquisition. Serious games hagPositive impact to the theraplsts and patients as well [3], [4].
recently been made known to and got itself acquainted with Rgcent!y, t?erapeutlp_ Se])’efe 9&”‘".‘95 had_ emergec:] as a
the therapeutic purpose. Moreover, serious games blende§©0C¢ Option for cognition-focused intérventions such as
well with the therapeutic context. It had caught the full cognitive training, cognitive rghqbﬂnanon and cognitive
attention of healthcare practitioners, and they concurred thatSt'mUI"’Itlon which willbenefit into gains on general

therapeutic severe games to be a very efficient tool or formcognitive _ability [5]_[8]' Cogritive stimulation Wor_ks in a
of medical therapy, by providing series of exercises that will way that it promotes increased user engagement in mentally

improve individual skills of its users [1]. In a nutshell, sUmuIatmg ?‘ﬁ“‘ﬂ“es whefre e_n_gaggm?_nt Ilevels_ alre
therapeutic objectives are integrated with fun game element@Ssociated with the rates of cognitive decline. In a simpler
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term, it means that the more the user actively participatesthe vital information that is needed to be considered when
and gets involved in the activities, hence the lower the rateclassifying or ranking usability regarding the evaluation of
of the cognitive decline will be [9]. According to [10], user performance and satisfaction. However, in the new
cognitive stimulation intervention is suggested to be the version of 1ISO-9241-11, the original definition of usability
most efficient remedy against all of the non-pharmacological has been widened to include systems and services and to also
therapies that give positive outcomes. These series of actionsover recent methods to usability and user experience [15].

or exercises are individually custom-made to encourage and According to usability definition in 1SO-9241-11:1998,
enhance the use of cognitive skills. It aims to indirectly help three main concerns can be used as guidelines to ensure a
to curb and reduce cognitive weaknesses, while product or system to be usable; effectiveness, efficiency, and
simultaneously enhancing it users’ cognitive functions or satisfaction. Effectiveness has been associated with
skills. The basis of such an argument is that specific tasks olcompleting a task completely and accurately. However, the
actions may enhance its user's cognitive skills, or at the verynew version of ISO-9241-11 has redefined this as “accuracy,
least keeps its users’ cognitive skills to be functioning at a completeness, and lack of negative consequences with which
minimal level. This is achieved by performing the same, users achieved specified goals” [15]. Previously, efficiency
repetitious tasks or exercises in that domain and that anywas defined as “the ratio of effectiveness divided by the
effects of practice could be generalized and also induce aresources consumed,” but this has been revised as “the
general improvement in cognitive and social functioning. resources (time, human effort, costs and material resources)

Although there is an increasing numbers of researchesthat are expended when achieving a specific goal (e.g., the
being done recently on the utilisation of serious games as aime to complete a specific task)” [16]. On another spectrum,
therapeutic method to stimulate the cognitive skills of a in the current ISO 9241-11, satisfaction also considers the
diverse group of people [11], several hiccups were wider range of concerns that are now believed to be vital for
encountered in developing these games specifically thoseuser experience: “positive attitudes, emotions and/or comfort
CSLD since they encounter big challenges in constructingresulting from the use of a system, product or service” rather
their cognitive skills and abilities [12]. With that in mind, it than “freedom from discomfort and positive attitudes toward
is important that good usability should be considered andthe use of the product” [16]. These three factors, namely
subsequently integrated into these games. Ultimately, thiseffectiveness, efficiency, and satisfaction are linked to the
would greatly help to achieve the goal of enhancing andcognitive, affective, and psychomotor responses of an
stimulating the cognitive abilities for CSLD users with individual [15].
therapeutic implications. User-centered design (UCD) is the owner of a significant

The human-computer interaction (HCI) greatly discipline, and one of its core responsibility is to make
emphasizes on the usability factor and is a standard qualitythings more usable. UCD embodies and comprises the
attribute for the design and evaluation of interactive systems.processes, methods, and procedures by positioning the user
According to Jacob Neilson, “usability is a quality attribute at the very core of the process for inventing a usable product.
that assesses the ease of employing user interfaces whicAccording to [17], there are three fundamental elements of
also refers to methods for improving ease-of-use during theUCD that are important to grasp the context for performing
design process” [13]. He concludes that the usability of ausability testing; one of them is an early focus on users and
design project should consist of some quality factors such agheir tasks. As UCD aims to support and sustain how real
below [13]: users work, instead of bulldozing them to convert the way
they are used to in doing things.

Usability testing can happen through all stages of
development and known as one of significant activity for
“ueo [18]. Beginning from the early design phases or early

prototypes, the usability researcher inaugurates usability
2) Efficiency is a method to measure and appraise thetrials to recognize usability flaws before launching the
number of works required to finish a certain task. product in the real context, as well as to enhance the quality
of an interface by identifying problematic-areas of the
interface that need improvement [18], [19]. Usability testing
can also mean a process that is executed and carried out by a
representative user attempting representative tasks in
4) Errors are faulty moves that may lead to unsuccessful representative environments as not all of them are the same
results or any action that does not achieve the pre-definedhus they might face various problems [13], [17], [18].
objectives. Also, representative users can highlight any design issues
. . . .. that can be fixed at the early stage. Thus, in turn, this could
5.) Satlsfactlon refers to th.e_ users comfort and positive help to eliminate frustration for users [17]. Another critical
attitudes in regards to the utilization of the system. reason to conduct usability testing is to make sure game
designers build the interfaces that match the needs of the

Meanwhile in 1SO-9241-11:1998, usability is defined as users since most of them are inclined to depend solely on
“the extent to which a product can be used by identified their understanding, intuition, familiarity, and interests [20].
users to attain specified goals effectively, efficiently, and Therefore, at any stage of development, the interface
satisfaction in a specified context of use” [14]. This prototype needs to be tested by the users.
definition elaborates on how to sift through and recognize

1) Learnability is the degree to which something can be
learned efficiently and the simplicity of use by the users to
complete elementary tasks when they encounter the ne
design.

3) Memorability is an evaluation of how effortlessly or
swiftly a system to remember after a substantial time-lapse
between visits.
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Interactive prototypes allow designers to test design struggles they encounter during carrying out the user testing.
concepts accordingly. The designers who utilized an Study of Donker and Markopoulos has highlighted that
interactive prototype are observed to detect more profoundchildren who think-aloud tend to highlight problems more
problems in the early design phase [21]. With this early than children who answer specific questions during testing
detection, designers were able to rest assured that th¢35]. However, Barendregt & Bekker express their
prototype had been developed accordingly to match userdisagreement that young children are often not very good at
requirements. On the same stroke, if there are anythinking aloud and suggest that the evaluator has to interpret
incompatibility issues, the developers would be able to a lot of non-verbabehavior and incomplete sentences [26].
correct any of the design issues before the target users use Two types of data can be obtained during usability testing,
the product [22], [23]. namely, qualitative and quantitative data. Qualitative data

The number of participants plays a leading role when deals with a direct assessment of the usability of a system or
devising a plan involving user testing with children to product such as observation of participants and a verbal
discover enough percentage of usability issues. Nielsentrack to the talkative participants arerovided. For
believes that “three to five test participants are sufficient to participants who are not very talkative, moderators should
represent 80% of the usability problems” [24], [25]. In try to engage them in conversation and urge them to express
contrast, [26] argue that “eleven to thirteen children are and articulate what they areeling using the think-aloud
needed as test participants to detect 80% of the problems”’method. Meanwhile, quantitative data deaith anindirect
Moreover, Lazar et al. discovered that more than eightassessment of the usability of a design. Usually, it can be
participants are sufficient to reveal much higher percentagesbased on users’ performance of a given task, time
of problems [18]. performance, or reflect participants’ perception of

There were a significant amount of studies that involved usability[18].
the children in testing the product which was aimed for them  Thus, this study aims to present the usability testing of
[23], [27], [28]. When conducting usability testing with ASAH-i. ASAH-i wasdeveloped and precisely to meet the
children, researchers are required to pay attention to theneeds of CSLD aged between 4 and 7 years old, with the
principles and issues of the participating children. The aims to stimulate their cognitive abilities and skills. ASAH-
ethical highlights are regarding the safety of the children, prototype will be evaluated and reviewed for usability by
such as to give guarantees to the parents and obtainingSLD and normal children in this usability testing. The main
approvals from their parents to involve their offspring in the usability metrics to be examined are effectiveness, efficiency,
test. On top of that, researchers can choose the right childrererror, and user satisfaction with the ASAHprototype.
to involve in the testing [29]. Subsequent section then describes the research methodology

During the design process, children can play employed. Sections Il dissects the result, and Section IV
interchangeable roles such as user, tester, informant, andums up the paper and devises intentions for future work.
design partner [19]. Lately, children with special needs have
involved in the design process with diverse roles of Il. MATERIAL AND METHOD
participation [30]-[32]. Guha et al. state that “children with .
more severe disabilities such as autism are to be expected t6- Participants
have a more limited role such as tester whereas children for Although five participants are sufficient [24], increasing
whom the nature of disability is less severe may have a moreghe number of tested participants will show a clearer picture
involved role such as designed partner” [30]. Besides that,of the harshness of the problems. Hence, more problems will
when designing games for children with special needs andbe identified, and data confidence will increase [18], [26].
have wide range of disabilities; preferred culture, skills, and Therefore, twelve children (N=12) were selected for this
complexities and also their involvement in the design usability testing. The children are then separated into two
process must be considered by game designers [20], [30]. Irgroups, individually, the test group and the control group.
the context of serious games that are related to healthControl group was included in the study to enhance the
intervention, for children with the specific constraints on validity of the measurements.
cognitive capabilities, their characteristic also needs to be 1) Test Group

considered since it might influence the method and result of 7 o ] . ]
the usability testing [33]. Six participants in this group were diagnosed as CSLD

Numerous studies have engaged in associating theand i_ntentionally chosen by profe_ssionals (see Table I)_. They
appropriate usability testing methods to children [29]. There consist of four boys and two girls, aged between six and
are qualitative usability appraisal methods used for usability S€ven years old (Mean age = 6.3, SD = 0.5). All of them
testing with children, such as introspection, direct Were from Audiology an_d Speech Clinic, which operated in
observation, and interviews and questionnaires [29]. Simplethe Faculty of Health Sciences, Kuala Lumpur. They met the
observation and think-aloud are proper methods in directcriteria of CSLD (mild and moderate) and suffered from
observation to recognize the usability issues. Simple majo_r.weak_n_e_sses that influence the development of their
observation can be used to measure the usability component&@gnitive abilities.
such as efficiency, effectiveness, and satisfaction and has 2) control Group
been authenticated as the top choicest techniques in usability
testing [34]. On another spectrum, think-aloud is a technique
that required users to frequently and regularly vocalize their
thoughts, instinctually declare their feel, excitement and the

For the control group, six children (two boys and four

girls) between the age of four to six years (Mean age = 4.8,
SD = 0.8) were normal children who were chosen by random
(see Table I). The children selected for the control group
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attend the Emaan Kindy Islamic Kindergarten in Kajang,
Selangor. The regular children also participated in this N
testing as they would be able to verbalize and justify their
preferences actively, thus, can convey and sum up their

l - g 2
i‘ of «*

experience into verbal statements [23], [35]. I 1 . . ‘ E

Parents’ authorization was obtained to conduct the ‘ -
usability testing with the children. Parents were asked to fill Game 1 Game 2 Game 3
in the permission forms for their children’s participation and —_—
were also given the reassurance that this test will not harrr . . A . BT 2RC 2R 2
their children. The study was performed in remote and A® OA" o ey oy
isolated rooms in two different places. These rooms were BT 2RC oRE 2R >
equipped with tables, chairs, and a video recorder to monitor . ——
the participants as well as to capture and record the scree . . 5 2862 . RE2
images. A usability study for CSLD was conducted at the Game 4 Game 5
Audiology and Speech Clinic after getting approval from the
Ethics Review Board of Universiti Kebangsaan Malaysia. Fig. 1 ASAH{i games

Meanwhile, another study was conducted at the Emaan .
Kindy Islamic Kindergarten. C. Usability Test Procedure

TABLE | Two researchers were involved in this test [20], where
DEMOGRAPHICS one of them acted as a moderator and sat facing the

participants to guide them through the tasks and to stimulate

1= for their views. Meanwhile, the other researcher observed
5 3 o ) the test and took the video recording of each participant as
5 2 Gender | Age Child's diagnosis backup data to be used for data analysis.

s The participants were tested individually in both groups

- — which lasted approximately 20 to 30 minutes for a single test

L Male 6 CSLD, Learn!ng d?sab?l?t?es session for eggh participyant (see Fig. 2). The stgges of

2 Male 6 CSLD, Learning _d'sab'"t'es usability testing from [17] have been used as a guideline to
S 3 Male 6 CSLD, Autism execute this test. The session begins with a briefing by the
=4 4 Female, 6 | CSLD, G"I)Dbeal‘;?eve'OPmema' moderator about the task the participants need to do. Each
] ; . articipant is required to play these five games twice in order
2 5 Female| 7 CSL%’.AUg!ls.p’ Learning 'E)o obsF:erve andq record t%eydifferencesgduring the first and

6 Male 7 'éasﬂg’es second attempts.

Down Syndrome

7 Male 6 Normal child
%' 8 Female 5 Normal child
o 9 Male 5 Normal child
E 10 Female 5 Normal child
5 11 Female 4 Normal child
© 12 Female 4 Normal child

Fig. 2 Participants during the usability testing

B. The ASAH-i Prototype

The interactive ASAH-prototype was built following the l1l. RESULTS ANDDISCUSSION

proposed guidelines from [36]. ASAHs a 2D game and is The ASAHi prototype intends to explore and gauge

running via the Android platform and has been installed in primary usability components such as effectiveness,

the tablet. ASAH-prototype provides five different types of  efficiency, errors and user satisfaction. These critical

game (see Fig. 1). Games 1, 2 and 3 require children to giv&eomponents were measured through a combination of

attention and identify the objects surround them. Game 4opservation and think-aloud method for both test and control

trigger the children to focus and ability to make a decision. groups and were presented as task success, time on task,

Game 5 was developed to recall the short term memory oferror rates and satisfaction.

the object that has been viewed. The participants from the test group, however, were found
to be least responsive with this think-aloud methodology as
they could only give simple answers when prompted for
their opinions while playing the games. Moreover, they also
responded mostly by making gestures or through body
language and hardly produced any verbal expressions. So, in
order to stimulate their thoughts and invoke meaningful
verbal responses, a close engagement by normal children
throughout the games was necessary.
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The analysis performed based on the data collected from
this testing employs 95% confidence interval level to show
the inconsistency in the time data and help to visualize the
difference between games [37], [38]. The summarised
results are further explained below:

A. Task Success

Task succesds a measure of how participants can
complete a game effectively, with a score of 1 for success
and O for failure [38]. Table Il and IIl show the task success
data for test and control group respectively with the mean

120%

100%

Percent of Task Sucoess

TEST ws CONTROL GROUP - Task Success
(Error bars represent the 95% confidence interval)

W Test Group ™ Control Group

score of two attempts calculated for each game.

TABLE Il
TASK SUCCESS DATA FOR TEST GROUP

GAMEL GAMEZ GAME 3 GAME 4 GAMES

Fig. 3  Percentage of average task success rate for test and control group

e | oame T oave | GAvE | GANE Based on Fig. 3, it was evident that all participants from
9| No1| NO2 | NO3 NO 4 NO S both groups managed to completg Game 1 to Game 4
= successfully. However, only 17%, i.e., two out of twelve
% N TN TN T T total participants failed Game 5, hence suggesting this game
S ElE|lE|E|E|E|IE|E|RE|E requires some modifications. Considering 83% of
E clalala|la|la|la|la|a|d participants were able to finish all games successfully, it can
< EIE|IE|E|IE|E|E|E|E|E be concluded that ASAH-prototype did not display any
a < | < |<|< | < || < |<|<| < N L
significant usability issues
1 1 2 2] 2] a] 2| a[ 2] 1f 1
2 1,1} 1)1} 1] 1y 1] 1] 0 O B. Timeon Task
3 1 2 2] 2] a] 2| a[ 2] 1f 1 . - .
2 T 1 1 1 1 1 1 1 1 o The time taken for a participant to complete a given task
5 T 11T 11 11 11 11 1l 1l 1 1 was also being measured and known as time on task [38]. It
6 1] 1 2 1| 2] 1| 1] 1| 1 1 began the moment a participant clicked on a start button and
Average 1.00 1.00 1.00 1.00 0.75 ended when the person completed the task. All participants
Confidence . . . . , from both groups would undergo two round of attempts for
level 0% 0% 0% 0% 44% each game before the average score was calculated (see
(95 %)
Table IV and V).
TABLE IV
TABLE Il TIME ON TASK DATA FOR TEST GROUP
TASK SUCCESS DATA FOR CONTROL GROUP (ALL DATA ARE EXPRESSED IN SECOND)S
GAME | GAME | GAME | GAME | GAME GAME_ | GAME_ | GAME_ | GAME_ | GAME_
a _NO_1| _NO_2 | _NO3 NO 4 NO 5 a] NO_1 NO_2 NO 3 NO 4 NO 5
e =
Z IR T BT N D B Z T TS TS TS T
a [oN E -l |||l EF|EF]|E
o |B|Elg 5B ElE 5158 S |ElE |88 8 8t
E T 3| 5| 0| o|o|lold| @@ [~ e v v v v O I T T T
< EIE|E|E|EIE|E|E|E|E < EIEIE|IE|IE|E|E|E|E]|E
o i< |9 2| |<|<2|& o < | < | < | < | | < ||| x| <
7 1 1 1 1 1 1 1 1 1 1 1 20| 22| 13| 12| 18 17 14 10104 | 56
8 1 1 1 1 1 1 1 1 1 1 2 60 | 34| 14| 12| 21 18§ 4 12 7P 184
9 1 1 1 1 1 1 1 1 1 1 3 36 | 34| 35| 20| 47| 60 44 33 8 30
10 1 1 1 1 1 1 1 1 1 1 4 178 | 92 | 58| 38| 39| 30 6§ 32166 | 2%
11 1 1 1 1 1 1 1 1 1 1 5 23| 17| 13| 10| 16 14 14 12 49 38
12 1 1 1 1 1 1 1 1 1 1 6 56 | 20| 25| 29| 31 24 24 1 6p 76
Average 1.00 1.00 1.00 1.00 1.00 Average 49.33 23.25 27.92 29.67 102.0p
Confidence Confiden
level 0% 0% 0% 0% 0% ce level 45.36 14.87 15.17 15.67 73.25
(95 %) (95 %)
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TABLE V TABLE VI
TIME ON TASK DATA FOR CONTROL GROUP ERROR RATES DATA FOR TEST GROUP
(ALL DATA ARE EXPRESSED IN SECOND)S
GAME | GAME | GAME | GAME | GAME
GAME_ | GAME_ | GAME_ | GAME_ | GAME_ a) _NO_1| _NO_2 | _NO3 | _NO4 NO 5
9| NO_1 NO_2 NO 3 NO 4 NO 5 il
= <Z( IR IR R R
[ ] [ul g ) ) [ pa 5 |E|E|E|E|E|E|E|E|E|E
O o o o o o o o o o o = = = = = = = = = = =
~ s s s s s s s s s s L L L L L Ll Ll Ll Ll Ll
= x F|lF|lF|lF|IF|F|lEIFE|IFE]|FE
L L L L L L L L L L <
x ElEeElRrlElRIEIRIEIRIE = ElElE|lE|lElE|lE|lE|E]E
< EleElE|lElE|lE|lE|lE]|E]|E S R T B T T RS B IR S
o < | < | < | < ||| < |<|<|<
| 1 o[ o] o] of o] of o] of of o
7 47| 18] 15| 11| 31 17 232 13 55 43 5 ol ol ol ol ol ol 1l 1l o o
8 30| 18] 14| 9| 14[ 17 1z 10 9% 48 3 o T ol 1T 1 11 ol 1l 1l o o
9 60 | 20] 25| 14| 31 19 24 10101 04 7 ol ol ol ol ol ol 1 1 1 o
10 20| 24| 17| 11] 33 39 33 18 8P 5 5 ol ol ol ol ol ol ol o o o
11 50 | 26| 20| 14] 34 2§ 32 1718 | w0l 6 o T ol ol ol ol ol 1l ol ol 1
12 23] 31| 12] 10| 31] 24 23 18 4 9 Average 0.00 020 010 060 020
Average | 32.42 13.67 19.83 19.25 84.83 Confidence
Confiden level 0% 43% 21% 52% 27%
celevel | 13.43 3.05 4,03 10.03 29.16 (95 %)
(95 %)
TABLE VI
TEST vs CONTROL GROUP - Time on Task Data ERROR RATES DATA FOR CONTROL GROUP
(Error bars represent the 95% confidence interval)
GAME | GAME | GAME | GAME | GAME
M Test Group Control Group a) NO 1 NO 2 NO 3 NO 4 NO 5
200 !
180 <Z( N B A B A B B R
g 160 o FlE ||l Rl F|FlEF]F]|EF
2 1ap 5 o lo|lo|loa|loa|la|a|a|a|a
2 0 = s|s|=s|s|=|s|=s|=2|=3|=23
£ o L L L L L L L L L L
= 100 Z FlF|lF|F|F|F|EFE|EF]|F]|F
= X ElE|lElE|lE|lElE|E|E|E
% 80 <«|«<|<|< ||| || <|<
= 60
¥ I 7 o]l o] o] ol ol ol o o] of o
0 ﬁ - ﬁ I i:[ 8 ol o[ o] o]l of ol of of of o
0 9 ol ol ol o] of o] ol o] of o
GAME 1 GAME 2 GAMES3 GAME & GAMES 10 0 0 0 0 0 0 1 1 0 0
. . 11 o[lo] o] of o] of 1] o] of o
Fig. 4 Average task time for test and control group 12 0 0 0 0 0 0 1 1 0 0
, ) i Average 0.00 0.00 0.00 0.40 0.00
Time on task is an appropriate way to measure the[ Confidence
efficiency of a product [15], [38]. Fig. 4 compares the level 0% 0% 0% 52% 0%
average task time for test and control group, and it was clear__(95 %)
that the latter was able to complete the tasks much faster
than the former — an indication that they can play the ASAH- TEST vs CONTROLGROUP —Error Rate by Game
i prototype more efficiently. There exists a correlation (Error bars represent the 95% confidence interval)
between task on time and learnability, in which a lower mTest Group M Control Group
value of task on time (or lower common task on time), 1205
implies higher learnability. As both groups managed to Lo%
complete all games within relatively a short period (under 1 a5
minute for Game 1 to Game 4, and 2 minutes for Game 5), 5 ...
therefore it can be deduced that participants from both %
groups exhibited higher learning aptitude towards this § 5 I
prototype. £ t
-20% GAME 1 E%AMEZ éAMES GAME & GAMES

C. Error Rates

Errors committed by the participants while playing games
were tracked and shown as error rates and they would
receive a zero (0) score for no error and 1 for any mistakes
that they made [38]. All participants from each group played
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Fig. 5 Average error rates for test and control group

Further analysis by Fig. 5 shows that Game 4 in particular,

twice for every game, and the error rates were recorded and'@s more than 50% error rates committed by participants

presented in Table VI and VII. from both groups. This was mainly attributed to the game’s
interface design which confused the players whereby they
failed to drag the correct object. Nevertheless, they managed
to complete other gamesuccessfully with very minimal



IV. CONCLUSION

This study managed to provide preliminary insights into
the usability by recognizing the problems found by users and

Th ficinants’ bal d bal . several recommendations have been made to enhance the
€ parlicipanis verbal and non-verbal expressions usability of ASAHi for CSLD. Hopefully, it would be

throughout the usability session are a suitable indicator thelpful for the developers when improving the game's

how satisfiefd they arr1e with the game. Thderefore, to gal:1gedesign and avoid them from making the same mistakes in
users’ satisfaction, they were encouraged to express their, _.~ . ; . :
thoughts about the functionalities or highlight any problems designing serious games specifically for therapeutic

th tered while plavina th T hi thi purposes shortly. The outcomes of the testing will form the
they encountered whiie piaying the games. 10 achieve IS, ot yersion of the game to meet the remarks of the user.
it was absolutely critical to make them at ease and a

) . SThe focus of the future research should be directed towards
comfortable as possible by engaging them

in casual. ; ; o

conversations before the session [39], g?(g(rac;;/i;neg and evaluating ASAH- with the relevant
CSLD users from the test group displayed their '

satisfaction mainly through facial expressions, body

language, and gestures, such as nodding and shaking their

heads. Some of them reacted positively by clapping their We thank all the parents and children for their

hands and laughing when they managed to complete thedarticipation in this study. We would also like to

games. It was interesting to note that their body languageacknowledge the Audiology and Speech Clinic and Emaan

and gesture Suggest that most of them remained calm andfindy Islamic Kindergarten. This research is funded by the

composed throughout the session, except for a few who tookscholarship of Ministry of Education, Malaysia and

errors and performed the right actions in order to accomplish
the game's objectives.

D. Satisfaction

ACKNOWLEDGMENT

slightly longer time to complete the game or encounteredsupported by Faculty of

Information Science and

problems in recognizing specific objects or icons and their Technology, Universiti Kebangsaan Malaysia.

functions — they looked quite stressful. Furthermore, one of
the participants expressed disappointment and anger by
pushing away the tablet due to the difficulties in playing the [1]
games.

Unlike the test group, most participants from the control 2
group expressed their mutual satisfaction with ASAH-
because they felt it was reasonably easy to use and learn.
They were deeply engaged throughout the session, really
passionate and excited while playing the games by askind3]
for more to play. Also, their verbal expressions, including
body language demonstrated a gratifying experience,
indicating their pleasure and desire for the games. Alas, a4l
few participants felt annoyed and frustrated, especially with
Game 4 and 5 as they lamented that the games were slow in
responding to their actions and that the level of these gamesg)
was difficult to play.

In summary, the overall result of this study revealed that
participants from both groups were generally satisfied with
ASAH-i. However, for more satisfaction, positive attitudes,
fun, and congeniality feel of real users resulting from the use
of ASAH-i, improvements should be made so that the gamem
can be used effectively and efficiently. 8]

Following this usability testing, several recommendations
are being proposed for an optimal design of ASARhese
recommendations will be helpful with some improvements: ]

e Alter the layout of Game 4 as it confused the
participants who tend to make mistakes by pressing on the
images instead of dragging them.

» Ensure the objects or icons can be recognized quickly[lo]
and well-functioned.

e Limit the number of pictures that appear on each
page to be within an acceptable limit by the size of the tablet!11]
» There should be an icon to clarify the appearance of

other icons such as “Exit” or “Back” icon.

« Set a suitable and acceptable duration for the object(12]
to react so that participants do not get confused with the
actions performed.
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