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Abstract: Mobile apps are fast emerging as assistive learning platforms for pre-schoolers, as well as junior school students.
In fact, not just the parents but also the junior-level teachers encourage children to use mobile learning apps due to its many
benefits such as interactive, enjoyable and informal, etc. Needless to say, the advent of mobile apps must also equitable for
students with learning difficulties to take advantage of the same learning opportunities as other students. Students with
learning difficulties suffer from disabilities in language, information processing, etc. that prevent them from performing their
academic tasks in the same manner as other students. It is crucial to realize the development of mobile learning apps for
students with learning difficulties requires inclusive designs that make the apps usable for them. The paper presents an
evaluation of a mobile appDisleksia Belajar, which developed for students with dyslexia in junior school to learn the Malay
language. Dyslexia is a common learning difficulty that causes problems with language processing e.g. reading and writing.
The evaluation is performed using SUS and Fun ToolKit (v3) techniques, which intend to explore the usability and
engagement of the mobile app. There is a total of 12 students with dyslexia aged 7 to 12 years old recruited as the
participants. The findings contribute towards understanding and improvement for the future development of mobile learning
apps for students that having similar difficulty.
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1. Introduction

Dyslexia is defined as a specific learning difficulty (SpLD) that affects skills related to language (Lyon et al.,
2003). A staggering 5-10% of the world population experience dyslexia, which equates to around 700 million
people worldwide (Dyslexia International, 2017) that makes an individual difficult to read, write, and spell, no
matter how intelligent he or she is. Besides affecting cognitive skills, dyslexics are also facing behavioural issues
such as frustration, emotional distress, and low self-confidence (Alden & Pollock, 2011). Early intervention is
vital to successfully help dyslexics overcome their learning challenges and junior school is an important phase to
mastery language skills. Nevertheless, teaching dyslexics is a complex, challenging, and demanding task
(Ndombo et. al., 2013). It requires learning styles that promote a higher degree of visual, auditory, and
kinesthetics sensory. Also, dyslexics students in rural and remote regions are reported to have limited access to
educational resources and services (Ahmad &Mutalib, 2015; Alias & Dahlan, 2015). In a traditional classroom
context, dyslexics students across different needs and difficulties rely heavily on a teacher (Hoien& Lundberg,
2000) and limitation of the student-to-teacher ratio makes attention to an individual student more challenging
(Ministry of Education, 2018).

Mobile learning apps are fast emerging as supplementary, assistive, and accessible learning platforms for pre-
schoolers as well as junior school students. Mobile apps promote a multi-sensory approach that enriches with
multimedia elements. In this context, mobile apps may become indispensable as a learning platform for students
with special educational needs and dyslexic in particular (Madeira, 2015). It is crucial to adopt inclusive design
in the development of software learning apps for students with dyslexia in which the apps will become closely
aligned to their needs (Nganji&Nggada, 2011). For example, Madeira (2015) highlighted dyslexia-friendly font
style, formatting, writing, and layout on app learning materials. This leads to more usable learning apps for
students. There are three main works developed to learn the Malay language for students with dyslexia in junior
school. First, Cara Interaktif TulisAbjad (CInTA) is a mobile app developed for students with dyslexia to learn
the alphabet and writing (Rahim et. al., 2018). The work is still at the preliminary stage of gathering feedback
from several experts through interview sessions. Second, Dyslexia Baca is a mobile app to help recognise and
distinguish confusing letters such as P, p, b, d, m, and w (Daud & Abas, 2013). The app employed the phonic
reading technique and multisensory approach blended with interactive multimedia, which incorporates text,
graphics, video, and animation. The researcher has conducted a heuristic evaluation with seven multimedia
experts to evaluate the work. Finally, BacaMAX developed to ease reading and text processing by allowing the
students to customise background colour, syllable colour, and font size based on preferences (Husni and
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Jamaludin, 2015). The app employed reading by colours through the Irlen method. So far, the work only covers
the experimentation of colours in promoting student attention.

Tommy et. al. (2019) and ChePa et al. (2019) suggested in addition to usability, behaviour factors such as fun
and engagement important to be assessed, particularly in learning apps for children. In his work, the fun and
engagement are measured using the Adaptive Behaviour Scale and Again-Again Table. In the latest version of
Fun ToolKit (v3) introduced by Read (2008), the author also explores the fit between the toolkit, and usability
and engagement. Thus, in this paper, we present an evaluation study of Disleksia Belajar using the techniques
defined in Read (2008). The remainder of the paper is organised as follows; Section 2 introduces the Disleksia
Belajar mobile app, and in Section 3, the paper discusses the methodology. Section 4 presents the evaluation of
Disleksia Belajar follows with Section 5 described the evaluation results. Finally, the paper provides concluding
remarks.

2. The Disleksia Belajar Mobile App

Disleksia Belajar is a mobile app developed for students with dyslexia in junior school to learn the Malay
language (Admodisastro et al., 2018). The development of the app strives for inclusive design by utilising font,
colour, feedback, and learning contents that are considered dyslexia-friendly. Also, it has an interactive user
interface and integrated with various multimodality (audio, text, image). The mobile app was implemented on
Android. This choice was based on the fact that most students have a mobile device equipped with this operating
system. Based on GlobalStats (2020) the Android is holding 78% of the mobile operating system market share in
Malaysia. The app covers basic topics to learn the Malay language which includes phonology, spelling, reading,
and writing (refer Fig. 1). For example, the phonology module highlights the alphabet, vowels, and consonant
recognition. In order to make the students interact with the app, this module tests the student’s memorisation of
confused alphabets with mind test. Module spelling on the other hand, evaluates the student’s spelling skill
particularly the combination of consonants (C) and vowels (V). The module assesses syllables knowledge such
as CVC, CV+CVC, CV+CV+CVC, digraph, and diphthong. While module reading focuses on the vocabulary
where the students need to read and match the word with given pictures. Finally, the writing module, which
concentrates on copying skill and comprehension skills by filling in the blanks with correct words.
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i:igure 1.Modules in Disleksia Belajar
3. Methodology

The evaluation is conducted with the main objective is to explore the usability and engagement of Disleksia
Belajar mobile app. The usability refers to what extent the mobile app can be used by the students to achieve a
specific goal related to effectiveness, efficiency, and satisfaction (Kaya et al., 2019) and (Hussain et al., 2020).
While engagement refers to how a student shares a positive connection to peers or activities. The checklists
include Software Usability Study (SUS) and FunToolkit (v3) defined in Read (2008). The FunToolkit has two
tools i.e. the Smileyometer and the Again-again Table. In addition, we are using the observation method to
observes the general behaviour of the students while using the mobile app. The observation approach that we
have used is a semi-structured observation that consists of a checklist as a guide and we also watch and capture
any emerging behaviours. However, due to page limitations, the observation results are not presented in this
paper. Prior to the study, ethical clearance from the Ethics Committee Research Involving Human Subjects
(JKEUPM) and parents’ consents were obtained.

3.1 Software Usability Study (SUS)

Positive SUS questionnaire introduced by Sauro& Lewis (2011) is used in this study. The positive SUS helps
to reduce misinterpretation, mistake, and miscode among students with dyslexia when using a common SUS that
alternate the questions between positive and negative sentences (Sauro& Lewis, 2011). Similar to common SUS,
the positive SUS questionnaire also contains 10 questions of usability (refer Table 1). The questionnaire is
translated into a simple Malay language for the student’s understanding without altering the connotation. A
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facilitator is assigned to help reading the questions to the students. The reason is that some of the students are
still not able to read fluently which therefore makes it difficult for them to answer the questionnaire.

In addition, Smileyometer is adopted to replace the Likert scale. The Smileyometer, as illustrated in Fig. 2, is
based on a 5-point Likert scale that uses five smiley faces with supporting words above the faces. It is used to
elicit the student’s answers by asking them to tick one face. According to Read (2008), the use of a smiley icon
can ease the student in making the decision.

Table 1.The 10-questions for System Usability Scale (SUS)

SUS Positive Questions (in Malay language)

Saya akansentiasa menggunakan aplikasi ini.

Aplikasi ini mudahdigunakan.

Saya berjaya menggunakan aplikasi ini tanpa bantuan orang lain.

Aplikasi ini berfungsi dengan baik.

Saya suka menggunakan aplikasi ini.

Saya fahamarahan yang digunakan dalam aplikasi ini.

Saya seronokapabila menggunakan aplikasi ini.

Aplikasi ini membantu saya dalam mempelajari Bahasa Melayu dengan baik.
Saya berjaya menggunakan aplikasi ini tanpasebarangmasalah.

0 Saya yakin menggunakan aplikasi ini.
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Figure 2.Smileyometer scales
3.2 Again-Again Table

According to Mendez et al. (2014)to validate user acceptance for measuring user satisfaction human emotion
has to be considered. The relationship between emotion and interactive systems can be measured using three
activities namely identifying the relationship, establishing the metric to assess the emotion, and finally
interpretand analyse the result (Méndez et al., 2014). The Again-Again tableintroduced by Read (2008) is used in
this study as one of the self-reporting techniques for children. The Again-again table is used to measure
engagement on something that is fun to do again(Tommy et al., 2019). Thus, the students were asked to rate each
of the activitiesin Disleksia Belajarby showing the mobile app interface screenshotsto the students and asked
whether they willing to play again (refers Fig. 3). They could answer by usingthe Smileyometer witha 3-point
Likert scale either “Yes’, ‘Maybe’ or ‘No’. Each of the activities is calculated based on the frequency of the
scales.
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Figure 3.The Again-again table
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4, The Evaluation

The evaluation took place in a learning centre at Dyslexia Association Malaysia (DAM) with a total of 12
students participate aged 7 to 12 years old. The participants are mixed with seven males and five females with
different levels of dyslexia difficulties. They participated voluntarily with their parent’s consent. The instruments
of evaluation consist of Disleksia Belajar mobile app, SUS questionnaire, Again-again table, and observation
checklists. The session started with a self-introduction to make the student comfortable. Next, the facilitator gave
a short briefing to each of the students regarding the activity involved and what they were required to do. The
students were given approximately 30 minutes to use the mobile app(refers Fig. 4). However, they could request
to end the session at any time if they decided to stop. There were two observers assigned to observe the student’s
behaviours and make a record in the observation checklist. At the end of the session, the students were given a
SUS questionnaire and Again-again table to be completed.

Figure 4.The EvaluationSession
5. Results and Discussion

According to Lewis (2018), the minimum accepted average score for SUS is 68% which indicates that the
app is accepted but needs modification. The average score for Disleksia Belajar is 78.3% that reflected the
students with dyslexia perceived the app is acceptable usable. The SUS questions are rated mostly
with Agree and Strongly Agree by the students (refers Fig. 5). As for Q1 on frequently using the app, two
students rated Disagree and Strongly Disagree as they feel playing the educational games frequently could be
boring. Nevertheless, most students wanted to use the app despite the lack of content due to the prototype
version. Most of the students feel the app is simple (refer Q2) and easy to use (refer Q3). However, some of the
students indicate they are unsure of using the app without the teacher’s help. This is due to the fact some of the
questions are considered difficult for them. However, in large the students found they could learn by themselves
while using Disleksia Belajar. This is a positive condition where it could minimises frustration, low self-esteem,
and embarrassment when playing individually.

The results of the Again-again table show the students Agree to play all the modules again in Disleksia
Belajar mobile app (refers Fig. 6). They mentioned that the app interface has great colours combination and easy
to interact with. This proves the aesthetic visual has a positive effect on students’ engagement and increases
student’s performance (Thielsch et al., 2019). In terms of the cognitive complexity level, it also affects the
students whether they are willing to play again. For example, most of the students are confident and willing to
play again the activity in the phonology module. While some students have rated Not Sure or No for the spelling,
reading, and writing modules, and these students are at the beginner level. The students at the intermediate level
do not have a problem in answering the exercises in phonology, spelling, and reading modules but found some
difficulty in the writing module. Only students at the advanced level are interested and willing to play again the
writing module especially the comprehension exercise. This indicated as the cognitive complexity of the
language increases it has slightly influenced the students' interest. Even though the contents were designed in an
interactive way as the other modules.
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Figure 5.SUS Evaluation Result for Disleksia Belajar

Again-Again Table Result
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Figure 6.Evaluation on Again-Again Table
6. Conclusion

In this paper, we present the evaluation of usability and engagement for Disleksia Belajar a mobile app to
learn the Malay language for dyslexic students in junior school. Based on the results show the promising
prospects of mobile learning holds in such contexts. The results from both SUS and Again-again table show a
has positive effect towards the students learning experience with 78.3% of usability and higher willingness to
play again. Most important the findings contribute towards understanding and improvement for the future
development of mobile learning apps to support struggling learners just as students with dyslexia. As for future
work, we will conduct more studies to evaluate the reliability and validity to obtain more significant results.
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