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ToAksara application transliterates Latin text into Balinese script and has
been used in high school teaching and learning activities in Buleleng
Regency, Bali, Indonesia. This application was expected to provide comfort
and satisfaction for students while learning the Balinese language and script.
To measure the comfort and satisfaction level, a usability evaluation was
carried out that focused on the application's end user. This research used a
combination of concurrent think-aloud (CTA) and user experience
questionnaire (UEQ) to evaluate ToAksara. In CTA, data collection involved
nine respondents given a task scenario and expressing their problems or
input. In UEQ, data collection involved 385 respondents who chose the
value closest to their impression of 26 statements. Based on the analysis
results, CTA produced several recommendations for improving the
application regarding navigation, functionality, and errors. Based on the
analysis, the user satisfaction results showed that all aspects were included in
the excellent category. The aspects of attractiveness, perspicuity, efficiency,
dependability, stimulation, and novelty each produced a value of 2.144,
2.220, 2.385, 2.345, 2.139, and 2.101. The excellent category shows that
ToAksara was included in the range of the top 10% of products compared to
the UEQ benchmark.
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1. INTRODUCTION

The Government has preserved the Balinese language and script by issuing regional regulations that
include learning the Balinese language and script in the school curriculum [1]. In addition, another approach
taken to help preserve Balinese culture, especially the Balinese language and script, is the currently
developing technological approach. Several technological innovations have been produced from research;
one of the technological innovations produced is the Balinese script transliteration application [2]. This
application was developed using two transliteration models, namely transliteration of Latin text into Balinese
script [3] and transliteration of Balinese script into Latin text [4]. ToAksara application (ToAksara, in short
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for the subsequent references) was a product result of research implementing a transliteration model for Latin
text into Balinese script [5], as shown in Figure 1. Figure 1(a) shows an empty input-output with a simple
user guide on the ToAksara application, Figure 1(b) shows a Latin input that generates similarity-ranking-
based words with their Indonesian and English translations, and Figure 1(c) shows the Balinese script output
related to the Latin input, and its similarity-ranking-based words that were generated upon pressing the “Go!”
button. The transliteration state-of-the-art included the handling algorithm of the Balinese script as Abugida
[6] that used a mathematical model of a finite-state machine [7]-[10] and utilized unicode font [11], [12] to
render Balinese script, including its non-alphanumeric glyphs [13], on the application output. As one of the
applications developed for technology-based cultural preservation, this application supports learning
activities at the high school level in Buleleng Regency, Bali, Indonesia.
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Figure 1. ToAksara application with (a) empty input-output, (b) Latin input, and (c) Balinese script output

Using ToAksara in learning activities was expected to realize effective and efficient ubiquitous
learning activities for the Balinese language and script. This goal was expected to be achieved when students
feel comfortable and satisfied using the application in their learning activities. To measure this, an evaluation
was carried out involving students who use the application, so that it was known how comfortable and
satisfied users were in using ToAksara for further development. Usability evaluation is one system evaluation
method that focuses on evaluating how well users can learn and use the system and how satisfied users are
with the process in the system [14]. The usability evaluation methods are categorized into inspection, testing,
and inquiry [15]. The inquiry [16] and testing methods [17] involve users in the evaluation process, so in this
research, both methods were used to observe users and their responses when using ToAksara.

The testing method was used to observe users when using ToAksara [15], while the inquiry method
was used to measure user satisfaction with the application [18], [19]. Evaluation techniques used in usability
testing include remote testing, coaching, question-asking protocol, and think-aloud [20]. Think-aloud has
several advantages, including being cheap, strong, flexible, reliable, and easy to use [21], [22]. Research
conducted using think-aloud has succeeded in finding user problems, such as obstacles experienced when
carrying out an action or task, interface problems, and system functionality that does not work [23]. Based on
the evaluation stage, think-aloud can be divided into concurrent think-aloud (CTA) and retrospective think-
aloud (RTA) [23], [24]. The CTA technique is carried out when respondents are interacting with the system
[25], [26], while RTA is carried out when respondents have finished interacting with the system [27]. The
CTA technique is better than RTA in detecting usability problems because users will directly express their
opinions using the system [22], [28]. The CTA technique also saves evaluation time because the evaluation
process does not require video replays and is analyzed together with respondents [29], [30]. A user
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experience questionnaire (UEQ) is one type of questionnaire from the inquiry method that can be used to
measure user satisfaction [15], [31]. UEQ can provide an overview of the usability aspect of user experience
[32]. UEQ has six aspects of user experience, with 26 statement items to measure user satisfaction [33], [34].
The application of UEQ usually takes 3-5 minutes to read and complete the questionnaire [32], [35].

Based on the literature review, this research conducted a user-based evaluation of ToAksara as a
Balinese language and script learning application at the high school level in Buleleng Regency, Bali, Indonesia.
The evaluation used CTA and UEQ. Evaluation using CTA produced problems and recommendations
according to those expressed by users when using ToAksara. The user satisfaction value on each aspect
produced using UEQ was compared with the benchmark on the UEQ data analysis tool to obtain the categories
achieved from each aspect of the user experience of ToAksara. The final results of this research were expected
to produce recommendations for researchers and education stakeholders in making policies for the further
development of ToAksara to support the preservation of the Balinese language and script through increasingly
effective and efficient technology-based learning activities.

In the paper, we described the research background and provided related literature reviews in section 1.
The research method was presented in section 2, which explained the related flowchart and the stages. In
section 3, detailed results of the discussion and analysis of the evaluation results were provided. The conclusion
in section 4 concludes several important points of this research.

2. METHOD

As shown in Figure 2, this research was conducted in four stages: preparation, planning, data
collection, and results and analysis. The preparation stage was carried out by identifying existing problems,
and then a literature review was conducted on the results of the problem identification. At the planning stage,
respondents were selected, and research instruments were designed. This research used instruments related to
the task scenarios carried out by respondents and UEQs with additional questions. Data collection was carried
out using the resulting instruments, where the data collection results were then analyzed to produce the final
evaluation results of ToAksara.
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_ * + * Questionnaire
Literature || Task User Data
review Scenario Experience % processing
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Figure 2. Research method

2.1. Research preparation

In the preparation stage, direct observation and identification of problems were carried out with the
research subjects to obtain an initial picture of users of ToAksara, namely high school students in Buleleng
Regency, Bali, Indonesia. Furthermore, a literature review was conducted on user-based application
evaluation according to the results of problem identification. The preparation stage resulted in formulating
the problem being researched, which is related to evaluating ToAksara using CTA and UEQ on high school
students in Buleleng Regency, Bali, Indonesia.
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2.2. Research planning

Based on the basic education data (DAPODIK) application [36], it was known that there are
10,278 active students in the 2024/2025 academic year, divided into nine sub-districts in Buleleng Regency.
User evaluations using think-aloud in previous research showed that the number of respondents required was
manageable. Sarasmayana et al. [37] used five students as respondents, and Pratama et al. [38] used
10 respondents. Respondents in this research were randomly selected from high schools in nine sub-districts
in Buleleng Regency. So, in this research, nine respondents who worked on the task scenario for the CTA
evaluation were selected. As for the user experience evaluation, the number of respondents was determined
using the Slovin formula [39] with a confidence coefficient of 95%. So, by using the Slovin formula as in (1),
the number of samples from the population that would be respondents to fill out the UEQ was 385.

N_—_ 1927 _ _ 3850159 1)

n=
1+Ne? 1+10,278(0.052)

At this stage, the instrument used for data collection was also designed. Respondents interacted with
the application in CTA according to the task scenario as shown in Table 1, which explains the tasks that
ToAksara users must carry out. The questionnaire used has six aspects of user experience as shown in Figure 3
and 26 statement items as shown in Table 2 that respondents must fill in [40]. The statements in each UEQ item
consist of a pair of terms with opposite meanings, such as slow-fast and complicated-easy. The aspects and
statement items were then arranged into a questionnaire. This research questionnaire used the Indonesian
version to make it easier for respondents [33] (its English was provided in this paper for understandability). The
questionnaire also included additional questions to help respondents provide assessment results on the UEQ.

Table 1. Task scenario

Task code Task scenario
TO1 Please transliterate the word “sekar” (flower).
T02 Next, please copy the transliteration results.
TO3 Please choose the most similar word from the transliteration results of the word “sekar”.
TO4 Please delete the results of the word transliteration that you did.
TO5 Please transliterate 2 Balinese words.
TO6 Please transliterate 3 Balinese words.

T07 Add feedback for future application development.

Attractiveness
annoying / enjoyable
bad / good
unlikable / pleasing
unpleasant / pleasant
unattractive / attractive
unfriendly / friendly

Pragmatic Quality Hedonic Quality
Efficiency Stimulation
slow [ fast inferior / valuable
" inefficient / efficient —_— boring / exciting
impractical / practical not interesting / interesting
Cluttered / organized demotivating / motivating
Perspicuity Novelty
not understandable / understandable dull / creative
it difficult to learn / easy to learn B conventional / inventive
complicated / easy usual / leading edge
confusing / clear conservative / innovative

Dependability
unpredictable / predictable
obstructive / supportive
not secure / secure
does not meet expectations / meets expectations

Figure 3. Aspects and statement items in UEQ
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Table 2. User experience guestionnaire with additional statements

Pernyataan tambahan

Butir pernyataan

Butir pernyataan

(Additional statement) (Item) 1 234567 (Item)
Produk ini terlihat menyenangkan menyusahkan O O O O O O O menyenangkan 1
(This product looks enjoyable) (annoying) (enjoyable)

Produk ini dapat dipahami tak dapat dipahami O O O O O O O dapat dipahami 2
(This product is understandable) (not understandable) (understandable)
Produk ini dirancang secara kreatif kreatif O O O O O O O monoton 3
(This product is creatively designed) (creative) (dull)

Produk ini mudah dipelajari mudah dipelajari O O O O 0 O o sulitdipelajari 4
(This product is easy to learn) (easy to learn) (difficult to learn)

Produk ini bermanfaat bermanfaat O O O O O O O kurang bermanfaat 5
(This product is valuable) (valuable) (inferior)

Produk ini mengasyikkan membosankan O O O O O O O mengasyikkan 6
(This product is exciting) (boring) (exciting)

Produk ini menarik tidak menarik O O O O O O O menarik 7
(This product is interesting) (not interesting) (interesting)

Interaksi dengan produk ini dapat diprediksi tak dapat diprediksi O O O O O O O dapat diprediksi 8
(Interactions with this product are predictable) (unpredictable) (predictable)

Dengan produk ini, saya melakukan tugas saya cepat O O O OO O O lambat 9
dengan cepat (fast) (slow)

(With this product, | do my task fast)

Produk ini berdaya cipta berdayacipta O O O o0 o o O konvensional 10
(This product has an inventive design) (inventive) (conventional)

Interaksi dengan produk ini mendukung menghalangi O O O O O O O mendukung 11
penyelesaian tugas saya (obstructive) (supportive)

(Interaction with this product is supportive in

completing tasks)

Produk ini terlihat bagus bak O O O 0o o o buruk 12
(This product looks good) (good) (bad)

Produk ini rumit rumit O O O OO O O sederhana 13
(This product is complicated) (complicated) (easy)

Produk ini terlihat menggembirakan tidak disukai O O O O O O O menggembirakan 14
(This product looks pleasing) (unlikable) (pleasing)

Produk ini menggunakan teknologi terdepan lazim O O O OO O O terdepan 15
(This product uses leading edge technology) (usual) (leading edge)
Produk ini terlihat nyaman tidaknyaman O O O O O O O nyaman 16
(This product looks pleasant) (unpleasant) (pleasant)

Interaksi dengan produk ini aman aman O O O O O O O tidakaman 17
(Interaction with this product is secure) (secure) (not secure)

Produk ini memotivasi memotivasi O O O O O O O tidak memotivasi 18
(This product is motivating) (motivating) (demotivating)

Interaksi dengan produk ini memenuhi memenuhi O O O O O O O tidak memenuhi ekspektasi 19
ekspektasi saya ekspektasi (does not meet

(Interaction with product meets my expectations) (meet expectations) expectations)

Dengan produk ini, saya melakukan tugas saya tidak efisien O O O O O O O efisien 20
dengan efisien (inefficient) (efficient)

(With this product, | do my task efficiently)

Produk ini membingungkan jelas O O O OO0 O O membingungkan 21
(This product is confusing) (clear) (confusing)

Dengan produk ini, saya melakukan tugas saya tidak praktis O O O O O O O praktis 22
dengan praktis (impractical) (practical)

(With this product, | do my job practically)

Dengan produk ini, saya melakukan tugas saya terorganisasi O O O O O O O berantakan 23
dengan terorganisasi (organized) (cluttered)

(With this product, | do my tasks in an organized)

Produk ini terlihat atraktif atraktif O O O O O O O tidak atraktif 24
(This product looks attractive) (attractive) (unattractive)

Produk ini terlihat ramah pengguna ramah pengguna O O O O O O O tidak ramah pengguna 25
(This product is user friendly) (friendly) (unfriendly)

Produk ini inovatif konservatif O O O O O O O inovatif 26

(This product is innovative)

(conservative)

(innovative)

2.3. Data collection

The initial data collection stage was conducted on nine respondents who worked on the task scenario. In
CTA, the data collection process was carried out on respondents during task completion. In data collection using
this technique, respondents were given directions to tell as clearly as possible what they thought when they
carried out the stages to complete the requested task. The data collection process was carried out by recording all
problems or suggestions expressed by respondents for further processing of each respondent's recording results.

Int J Adv Appl Sci, Vol. 14, No. 2, June 2025: 490-501
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Data collection on UEQ was done by filling out a questionnaire. Table 3 is an example of a
questionnaire on 3 statement items. A respondent chose statement items by selecting the circle closest to their
impression. Table 3 shows that a respondent rated the product as more “menyenangkan” (enjoyable), “dapat
dipahami” (understandable), and “kreatif” (creative).

2.4. Results and analysis

Evaluation with CTA produced qualitative data in the form of application problems/suggestions
expressed by each respondent. Respondents' problems/suggestions were summarized to obtain conclusions from
the problems/suggestions of all respondents. The processing of the values of each aspect of user experience was
carried out using UEQ data analysis. UEQ analysis was carried out by calculating the average value for each
aspect. The UEQ results were then benchmarked by comparing the values of each aspect with the product data
set available in the UEQ data analysis tool. Benchmark testing describes the relative quality of a product
compared to other products. The values for the benchmark range in each category are shown in Table 4 [34].

Table 3. Example of questionnaire completion (in Indonesian language with English translation)
Pernyataan tambahan Butir pernyataan 1 2 3 4 5 6 7 Butir pernyataan
(Additional statement) (Item) (ltem)

Produk ini terlihat menyenangkan menyusahkan O O O O X O O menyenangkan 1
(This product looks enjoyable) (annoying) (enjoyable)

Produk ini dapat dipahami tak dapat dipahami O O O O O X O dapatdipahami 2
(This product is understandable) (not understandable) (understandable)
Produk ini dirancang secara kreatif kreatif O X O O O O O monoton 3
(This product is creatively designed) (creative) (dull)

Table 4. Benchmark ranges in the UEQ data analysis tool

Aspect Category
Excellent Good Above average Below average  Bad

Attractiveness >1.75 >1.52 >1.17 >0.7 <0.7
<1.75 <1.52 <1.17

Perspicuity >1.9 >1.56 >1.08 >0.64 <0.64
<1.9 <1.56 <1.08

Efficiency >1.78 >1.47 >0.98 >0.54 <0.54
<1.78 <1.47 <0.98

Dependability >1.65 >1.48 >1.14 >0.78 <0.78
<1.65 <1.48 <1.14

Stimulation >1.55 >1.31 >0.99 >0.5 <0.5
<1.55 <1.31 <0.99

Novelty >1.4 >1.05 >0.71 >0.3 <0.3
<1.4 <1.05 <0.71

3. RESULTS AND DISCUSSION
3.1. Evaluation results

Evaluation with CTA produces qualitative data in the form of problems and suggestions for application
development. Based on the think-aloud process carried out by each respondent, a list of problems and suggestions
from ToAksara was produced, which can be seen in Table 5. The list of problems and suggestions was then
analyzed to determine the application's features or aspects that needed improvement. Suggestions from
respondents were also analyzed so that the improvements made were based on the needs expressed by users.

Table 5. Concurrent think-aloud results

Respondent Problems Suggestions
RO1 The button for transliteration is not clear. The “Go” label can be customized, or the transliteration
can appear automatically without pressing a button.
R02 There are transliteration errors, such as in the word “punia” It is necessary to check the application code for its
(donation). transliteration algorithm.
RO3 The closest similar word needs fixing, such as transliteration of The application code needs improvement.
“sekar” (flower), where closest similar word shown as “sesari”
(supplementary money on offerings)
RO4 There are no problems. The label on the transliteration button needs to be
adjusted to make its function clear.
R05 There are no problems. Application is suitable and easy to use. There are no suggestions.
RO6 It is difficult to find tools to copy the transliteration results. A button or functionality is needed to make it easier for
users to copy transliteration results.
RO7 There are no problems. Need a feature for a complete dictionary of Balinese
script and language to perfect the application.
R08 Access to provide feedback is less clear. We need to clarify buttons to provide input from application.
R09 There are no problems. A special button is needed to copy transliteration results.

Usability evaluation of ToAksara as Balinese script learning mobile application (Gede Indrawan)



496 a ISSN: 2252-8814

Based on the data obtained from the questionnaire, they were then entered into the UEQ data
analysis tools to produce values for each aspect of user experience. In general, the distribution of answers
from respondents is shown in Table 6. In this distribution of answers, information was collected from the
scores given by respondents, such as scores that lead to negative (1-3), neutral (4), and positive (5-7). This
answer distribution table also helps to gain a deeper understanding of ToAksara as perceived by users based
on the answers given by respondents.

The overall value of each statement item that the respondents gave was then transformed into positive
and negative values ranging from +3 to -3. After being transformed, the data were calculated to find each
aspect's average value. The results of the average calculation per item are shown in Figure 4. Next, calculations
were carried out to obtain the final average of each aspect of user experience. Table 7 shows the average value
of six aspects of user experience that show positive values, which are 2.144 for attractiveness, 2.220 for
perspicuity, 2.385 for efficiency, 2.345 for dependability, 2.139 for stimulation, and 2.101 for novelty.

Table 6. Distribution of questionnaire answers

No Item 1 2 3 4 5 6 7 Aspects

1  annoying/enjoyable 0 43 203 135 Attractiveness
2 not understandable/understandable 3 7 159 211 Perspicuity

3 dull/creative 21 20 214 123 Novelty

4 difficult to learn/easy to learn 0 3 155 208 Perspicuity

5 inferior/valuable 5 12 116 249 Stimulation

6  boring/exciting 25 48 284 27  Stimulation

7 not interesting/interesting 13 20 264 88  Stimulation

8  unpredictable/predictable 10 38 169 153 Dependability
9  slow/fast 6 9 247 120 Efficiency

10  conventional/inventive
11  obstructive/supportive
12 bad/good

13 complicated/easy

14 unlikable/pleasing

15 usual/leading edge

16  unpleasant/pleasant

17 not secure/secure

18  demotivating/motivating
19  does not meet expectations/meets expectations
20 inefficient/efficient

21 confusing/clear

22 impractical/practical

23 cluttered/organized

24 unattractive/attractive
25  unfriendly/friendly

26 conservative/innovative

13 45 218 106 Novelty

14 27 147 197 Dependability
4 7 199 175 Attractiveness
4 50 277 54  Perspicuity
260 51  Attractiveness
27 22 188 144 Novelty

1 26 227 127 Attractiveness
0 3 195 182 Dependability
19 25 234 103 Stimulation
11 7 147 218 Dependability
4 9 144 228 Efficiency

0 63 233 89 Perspicuity

3 21 219 142 Efficiency

3 9 166 204 Efficiency

18 48 224 92  Attractiveness
3 77 176 129 Attractiveness
27 42 158 153 Novelty

[eNeoNololololoNellololoNololoNolololoNoNe ool oNo No)
OO WWOOOODOODODODODODODOWOWOOOOOO OO
O OO0OOCOONMIORARERPPOOOOWNORPLRWWOR O~
o
R

Table 7. Mean value of user experience aspects
UEQ scales (mean and variance)

Attractiveness 2.144 031
Perspicuity 2.220 0.27
Efficiency 2.385 0.24
Dependability 2.345 0.32
Stimulation 2.139 0.32
Novelty 2.101 0.49

3.2. Analysis results

Table 5 shows several problems and suggestions regarding ToAksara. The conclusion data based on
the analysis conducted on the problems and suggestions for improving the application's usability can be seen
in Table 8. The analysis results produce recommendations for improvements in navigation, functionality, and
perspicuity in ToAksara.

The results of the average value of the user experience aspects shown in Table 8 were then
processed using the UEQ data analysis tool. In the UEQ data analysis tool, the average value of each aspect
has been connected to the data set in the benchmark. The benchmark was a dataset of 18,483 people from
401 studies on various products. The results of this comparison described the relative quality of ToAksara
compared to other products [34]. The results of the ToAksara benchmark test are shown in Table 9.

Based on Table 9 and visualized in Figure 5 to show ToAksara’s position along with all categories in
the UEQ benchmark, all aspects of ToAksara were included in the excellent category. The excellent category

Int J Adv Appl Sci, Vol. 14, No. 2, June 2025: 490-501
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shows that ToAksara was included in the range of the top 10% of products compared to the UEQ benchmark.
Based on the interpretation of the values obtained, as shown in Figure 5, it can be seen that the novelty and
stimulation aspects had the smallest value, so improvements can be focused on developing or improving
applications in these two aspects. In addition to improving ToAksara, further research can analyze the
improvements made. Based on previous research, the improvements made showed increased user satisfaction
and decreased error rates. Further analysis [41], [42] can also be done by analyzing the relationship between
variables in the UEQ used in this research. Relationship analysis can be used as a reference for variables that
are interrelated and have a significant influence on increasing satisfaction with the application.

annoying/enjoyable

not understandable/understandable
dull/creative

difficult to learn/easy to learn
inferior/valuable
boring/exciting

not interesting/interesting
unpredictable/predictable
slow/fast
conventional/inventive
obstructive/supportive
bad/good

complicated/easy
unlikable/pleasing
usual/leading edge
unpleasant/pleasant

not secure/secure
demotivating/motivating
does not meet expectations/meets expectations
inefficient/efficient
confusing/clear
impractical/practical
Cluttered/organized IR
unattractive/attractive
unfriendly/friendly
conservative/innovative

ltem

Figure 4. Mean value per item

Table 8. Results of concurrent think-aloud analysis
No Respondents Features/Aspects Recommendation
1 RO1, R0O4, R06, R08, RO9 Navigation Added application navigation on:
1. The transliteration button
2. Copy the transliteration result button
3. Input button for the application
2 RO7 Functional Addition of Balinese script and language dictionary functionality to the
application
3 R02, RO3 Error Corrections on:
1. Transliteration error
2. Closest similar word

Table 9. ToAksara benchmark

Aspect Mean  Comparison to the benchmark Interpretation
Attractiveness  2.144 Excellent In the range of the 10% best results
Perspicuity 2.220 Excellent In the range of the 10% best results
Efficiency 2.385 Excellent In the range of the 10% best results
Dependability  2.345 Excellent In the range of the 10% best results
Stimulation 2.139 Excellent In the range of the 10% best results
Novelty 2.101 Excellent In the range of the 10% best results

Usability evaluation of ToAksara as Balinese script learning mobile application (Gede Indrawan)
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4. CONCLUSION

The usability evaluation results of ToAksara show that users were satisfied with using this mobile
application for Balinese language and script learning. However, continuous improvement can still be done,
where CTA produced several recommendations for application improvement. The nine respondents involved
in this evaluation provided recommendations on aspects related to navigation, functionality, and errors in the
application. The user satisfaction results with ToAksara were successfully analyzed using the UEQ. The
instrument used has been adjusted by adding additional questions to explain each aspect asked. User
satisfaction on each aspect produced a value of 2.144 for attractiveness, 2.220 for perspicuity, 2.385 for
efficiency, 2.345 for dependability, 2.139 for stimulation, and 2.101 for novelty. Based on the analysis, user
satisfaction results showed that all aspects were included in the excellent category. The excellent category
indicates that ToAksara was included in the range of the top 10% of products compared to the UEQ
benchmark. Further research can be conducted by analyzing the improvements made and the relationship
between each aspect of UEQ to see its influence on user satisfaction.
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