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Abstract. Augmented and alternative communication (AAC) mobile apps
are increasingly being used to support students with learning disabilities
in developing their communication and daily skills. Mobile AAC apps
offer portability, user-friendliness and customisation that enables
students with learning disabilities to communicate by using symbols,
pictures and words for clear expression. This study investigated the
experiences of two teachers with AAC mobile apps in promoting daily
skills among students with learning disabilities. Semi-structured
interviews were conducted with the teachers, exploring their perspectives
on the effectiveness of specific AAC mobile app features. The interview
questions were adapted from the Mobile Application Rating Scale
(MARs). The findings revealed that AAC mobile apps featuring these
features were particularly effective in assisting students with learning
disabilities in developing their daily skills. The teachers highlighted the
benefits of AAC mobile apps in enhancing communication, promoting
independence and facilitating the acquisition of essential daily skills. This
study contributes valuable insights into the practical application of AAC
mobile apps in educational settings and emphasise the significance of
customisable features to cater for the individual needs of students with
learning disabilities. Additionally, the study highlights the need for
further research to explore the long-term impact of AAC mobile apps on
the communication and daily skills development of students with
learning disabilities. The findings of this study have the potential to
inform the development and implementation of innovative AAC mobile
app-based interventions for students with learning disabilities to help
these students to achieve their full potential and become independent.
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1. Introduction

Augmented and alternative communication (AAC) refers to a set of strategies,
techniques, and tools used to enhance or replace spoken language for individuals
with communication difficulties such as student with learning disabilities (Chan
et al., 2020; Shin et al., 2020; Vuohijoki et al., 2023). AAC can include various
techniques such as sign language, picture exchange systems, speech-generating
devices, and mobile applications that facilitate communication and improve social
skills (Chan et al., 2020). AAC can be used by people of all ages, including students
with learning disabilities. AAC interventions are tailored to the students” abilities
and needs, promoting their participation in social interactions and improving
their overall quality of life. AAC can be integrated into mobile apps through the
use of various features and functionalities (Chelkowski et al., 2019). As the AAC
features can be integrated into in more easily accessible and portables devices, it
makes them a convenient way for students with learning disabilities to
communicate (Wantini et al., 2019). They typically include features that make
them easier to use than traditional forms of communication, such as voice
commands and large text screens (Shin et al., 2020; Svensson et al., 2021).
Additionally, many of them offer features that help students communicate their
needs and wants more effectively than traditional forms of communication
(Wantini et al., 2019). In other words, by using the symbols, pictures and words,
an AAC mobile app is one of the ways to help students with learning disabilities
that have difficulty in communicating.

Although there is a growing body of research on the use of mobile apps to support
students with learning disabilities, there is a lack of research on the integration of
AAC features in these apps and their effectiveness in helping students become
more independent in their daily activities. For example, Chelkowski et al. (2019)
studied the use of mobile apps in students with learning disabilities, but their
study did not focus specifically on the AAC features within the apps. Atanga et
al. (2020) focused on teachers” knowledge in using technology for students with
learning disabilities, and Stathopoulou et al. (2020) explored how mobile apps can
be used to foster social skills of students with learning disabilities by storytelling.
Svensson et al. (2021) examined the effectiveness of technology in helping
students with severe reading disabilities, but their study did not focus specifically
on AAC apps.

This paper presents the perspectives of the user experience (UX) of teachers in the
effectiveness of AAC apps in fostering independence in students with learning
disabilities on their activities of daily living (ADL). The purpose of this research
is to explore how teachers perceive the effectiveness of AAC mobile apps in
helping students with learning disabilities become more independent in their
daily activities. In order to do so, this research tries to determine how teachers
perceive the effectiveness of AAC mobile apps in fostering independence in
students with learning disabilities. This research is important as by better
understanding the perspectives of teachers, they would be able to create and use
AAC mobile apps effectively in helping students achieve their full potential.

http:/ /ijlter.org/index.php/ijlter



118

2. Literature Reviews

One way that AAC apps can help students with learning disabilities is through
the use of voice commands. These apps allow users to input text by speaking
commands, such as “show me my calendar” or “add an event”. This type of
functionality makes it easier for students to communicate their needs and receive
information quickly and easily (Vuohijoki et al., 2023). This picture exchange
communication system allows students to communicate their needs and express
their desires to teachers. Besides, many of AAC apps have easy-to-use navigation
menus (Mohamad et al., 2020) and large text screens (Atanga et al., 2020). These
features make it easier for students with disabilities to interact with the app and
access the information they need. For example, many of them offer voice
transcription capabilities and message scheduling functions. This allows students
to easily communicate their needs and wants in a way that is easy for others to
understand (Shin et al., 2020).

Underscoring the advantage of AAC, this type of technique which is then
incorporated into technology is a valuable aid for teachers to support students
with learning disabilities in ADL. These apps can be used to communicate a
variety of needs and wants, including requesting assistance, accessing
information and communicating preferences (Lazo-Amado et al., 2022; Shin et al.,
2020; Vuohijoki et al., 2023). AAC empowers students with learning disabilities to
become more independent communicators. It reduces their reliance on others and
gives them the tools to express themselves in various environments and
situations. In addition, it helps these students to become more self-reliant and
confident in their abilities (Atanga et al., 2020; Chelkowski et al., 2019; World
Health Organization & UNICEF, 2015).

However, before they can be used in classrooms, they must be evaluated for
effectiveness. Teachers are the immediate stakeholders that monitor the daily
activities of students with learning disabilities when they are at school. It is
important to get teachers’ perspectives on their experiences in using AAC apps
for managing students with learning disabilities because teachers play a crucial
role in implementing and supporting the use of AAC in the classroom
(Chelkowski et al., 2019; Grimsby, 2020; Starks & Reich, 2023). This type of
evaluation will help to ensure that the app is effective and meets the needs of
students with disabilities. Additionally, evaluations can identify any areas in
which the app could be improved, so that future updates are made accordingly.
Evaluations of AAC apps should consider how they can help teachers manage
their students” behaviour in the classroom and support their educational goals
(Jaya et al., 2021; Zulkifli & Mohamed, 2019). Visual (Rahman et al., 2020) and
voice commands (Namoun et al., 2023) are two features that can be very useful in
helping teachers to manage their students” behaviour (Hermanto & Pamungkas,
2023). For example, a voice command could be used to play a specific sound file
when the student is required to stand up or sit-down during class (Namoun et al.,
2023). This would help to ensure that the student knows what is expected of them
and would help to reduce the chances of them engaging in disruptive behaviour.
Additionally, visual commands could be used to ensure that students understand
what is required of them (Rahman et al., 2020). For example, visual commands
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could help students who are learning how to brush their teeth in remembering
the steps. The app can be used to show to the student pictures of each step, or it
can be used to play a game that helps the student practise brushing their teeth.
Hence, an understanding of teachers’ experience using the apps is crucial as they
can help tailor the app to meet the needs of their individual students (Rashid &
Wong, 2023).

AAC mobile apps

In the context of this research, an AAC mobile application has been used to
address ADL with a specific emphasis on two primary domains: personal care
and physical functionality. The personal care domain encompasses three key
ADLs: handwashing, bathing and tooth brushing, while the physical functionality
domain involves toileting skills. The selection of the mobile application was based
on its provision of comprehensive, step-by-step procedures for each activity,
supplemented by visual aids in the form of pictures. Students can interact with
the application by selecting the corresponding picture that corresponds to the step
they have completed, as depicted in Figure 1.

| Wash My Handg

Puta tick on each task after complete it.

Figure 1: Completion of a step

Upon the successful completion of a task, a visual representation in the form of an
image will manifest, as depicted in Figure 2. The motivational image featuring
words of praise serves to accentuate the reinforcement of favourable conduct
exhibited by the students.

The interface that will be shown upon
task completion
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Figure 2: Task completion

http:/ /ijlter.org/index.php/ijlter



120

The inclusion of visual schedules within AAC applications provides educators
and students with learning disabilities the means to effectively monitor their ADL

as depicted in Figure 3.
sectlon (417

WELCOME T0 VISURL SCREDULE SECTION
GLICK SECTION TO PROGEED

Figure 3: Interface of visual schedule

The apps offer additional functionalities such as a timer, which aids educators in
influencing student behaviour through various stages of activities. Furthermore,
within the same interface, there is a text-to-speech feature that audibly articulates
the names of activities as depicted on the visual schedules.

)

Figure 4: Timer and text-to-speech features

3. Method

This research used a qualitative approach to assess the efficacy of AAC
applications in facilitating the learning process of students with learning
disabilities, from the perspective of teachers who use these apps. Specifically, the
data was gathered through interviews, as it aligns with the qualitative nature of
this study. Two teachers namely Teacher 1 and Teacher 2, with more than two
years’ working experience were selected as participants, as they both served as
caretakers for students with learning disabilities at the research site. The semi-
structured interview questions were derived from the Mobile Application Rating
Scale (MARs), developed by Stoyanov et al. (2015). The MARs consist of four
dimensions: engagement, functionality, aesthetics and information. The
interviews commenced with general inquiries concerning demographic
information, such as age and teaching experience. Subsequently, each participant
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responded to a uniform set of questions pertaining to their perceptions of using
AAC apps and their effectiveness in supporting daily activities for students with
learning disabilities. Data collection involved the use of voice recording and
verbatim transcription techniques. The collected data were then refined through
the elimination of extraneous, irrelevant and repetitive statements, resulting in the
organisation of the remaining data according to predetermined themes. Content
analysis was used to directly examine the interview results and to present the
findings in accordance with the research question’s thematic framework.

4. Results and Discussion

4.1. Teachers’ experience in using AAC apps to support students with learning
disabilities in ADL in the dimensions of engagement

The evaluation of AAC applications was conducted by assessing the teachers’
experience in using these applications to aid students with learning disabilities.
Both teachers reached a consensus that the students displayed positive behaviour
while using the applications. According to Teacher 1, the students exhibited a
liking for the apps due to the novelty they offered, expressing excitement at seeing
their own images and finding the graphics engaging. Teacher 2 also observed this
enthusiasm, noting that her students were eager when initially introduced to the
apps and actively interacted with the images therein. This favourable response
indicates that the inclusion of visual elements in the applications effectively
stimulated student interest and engagement (Berni & Borgianni, 2021; Hermanto
& Pamungkas, 2023; Kaimara et al., 2021; Rahman et al., 2020). Additionally,
Teacher 1 emphasised the benefits of visual scheduling features, stating that they
reduced the time she spent managing and organising schedules. She remarked,
“Yes, the app is interesting to use, and it saved up my time in arranging the physical
visual schedule. Previously I had to spend about 10 to 15 minutes daily in organising
students” visual schedule, but now I don’t have to do it anymore. The app helped me the
most in the visual schedule. I'm not sure about what strategy does the app use.” Similarly,
Teacher 2 conveyed her experience of time saved and reduced workload resulting
from the use of these applications, stating, “For me, the app is time-saving as it helps
in reducing my workload.” These accounts collectively demonstrate that AAC apps
serve as a time-saving tool for teachers, enabling them to allocate more attention
to critical matters related to supporting students with learning disabilities. The
reference to teachers” workload underscores the challenges they face in handling
administrative tasks alongside their responsibilities of teaching and supporting
students with learning disabilities (Shin et al., 2020; Starks & Reich, 2023).

Besides, Teacher 2 expressed her viewpoint regarding the employed approach
employed by the applications and its capacity to render the AAC app captivating.
According to her, “I think the app is interesting to use for both student and teacher. The
strategy used by the app possibly is technology and animation. We all know that students
love to watch YouTube, so I think they like the animation of the app as compared to usual
bland presentation of a task. Sometimes my students even go and get the iPad for me when
it’s “change picture time””. This evidence substantiates the notion that visual aids
serve as a crucial factor in captivating the attention of students with learning
disabilities, thereby fostering their active participation in planned instructional
endeavours (Chan et al., 2020; Hermanto & Pamungkas, 2023; Kaimara et al.,
2021). The use of visual aids, particularly in the form of a visual schedule,
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enhances the allure of educational activities, leading to an augmented level of
student engagement and ultimately reinforcing the efficacy of pedagogical
approaches employed by teachers (Hermanto & Pamungkas, 2023; Kaimara et al.,
2021).

Furthermore, both teachers emphasised the inherent characteristics of AAC apps
that enabled them to generate personalised visual timetables, incorporate images
and include voice recordings, thereby providing a versatile framework to adapt
schedules and task sequences to individual needs (Chelkowski et al., 2019; Simon
et al., 2022). Teacher 1 claimed that “The app provides necessary settings such as I can
create each student own schedule and insert picture. We could also record our voice.” In
addition, the features that allow teachers to customise the schedule also create
flexibility for teachers to change details from time to time which make the apps a
versatile tool for managing students with learning disabilities as claimed by
Teacher 2, “The app is very flexible as I can create our own visual schedule and arranging
the task.”

Based on teachers’ perspectives on their experiences, it has been determined that
AAC applications possess the capability to effectively involve teachers and
students with learning disabilities in using them as tools for communication
strategies. Noteworthy attributes such as customisable schedules (Zilz & Pang,
2021), voice recording functionality (Namoun et al., 2023), animated and visual
elements (Hermanto & Pamungkas, 2023; Rahman et al., 2020) have been
acknowledged as valuable features that ought to be taken into account by
developers of AAC applications when designing assistive technologies aimed at
assisting students with learning disabilities.

4.2. Teachers’ experience in using AAC apps to support students with learning
disabilities in ADL in the dimensions of functionality

Teachers” experience in the functionality of AAC apps were evaluated based on
the difficulties of students with learning disabilities to use the apps in terms of the
representation of menu labels and icon. In terms of functionality of labels and
icons, the study observed that students quickly grasped the meaning and purpose
behind each icon, leading to a reduction in the learning curve for using the app
effectively. Teacher 1 claimed that students needed some guidance on how it
worked but then they were quickly to adapt. According to Teacher 1, “Initially my
students need guidance for few days to understand the usage of the app, and I think that
it’s quite fast for them as sometimes they took longer time to learn a concept. For the icons,
it is clear and appropriately represent the function.” This, in turn, promotes a sense of
independence and empowerment among students, as they can express
themselves more easily and efficiently through the AAC app (Shin et al., 2020).
Similarly, Teacher 2 also claimed that “The content and the icons of the app are
straightforward and clear, thus I think that it is easy for students with learning disabilities
to learn how to use the app.” This finding reflected that the labels and icons
developed in the AAC apps are well-designed and work as intended (Shin et al.,
2020). The effectiveness of the labels and icons in AAC apps was consistent across
a diverse range of students, including those with varying cognitive abilities and
motor skills. This also shows that the labels and icons work well as visual cues as
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students are easily able to adapt and interact with the app (Chelkowski et al.,
2019).

Additionally, teachers’ experiences in navigating when switching between
screens in the apps were also evaluated. Teacher 1 found that the navigation
process was easy, and students could independently learn use it. She said, “By
daily practising, students can navigate through the app independently.” Similar
responses were received from Teacher 2 as she observed that her students were
able to comprehend the connection between clicking their profile picture and the
visual schedule prompt. According to Teacher 2, “For my student, I will usually open
the app interface for them, the students just must click on their profile pictures, and it will
direct them to the content. They are able to understand the relation of clicking their picture
and appearance of visual schedule, or back to the main interface.” It was observed that
the app’s interface had a consistent layout, which contributed to a smooth
transition when switching between screens. This consistency played a crucial role
in enhancing the overall user experience, as teachers could easily locate and use
the necessary tools without wasting time on unnecessary searches.

Thus, the results of the study indicate that AAC apps effectively fulfil their
intended purpose and can be effectively used by students with learning
disabilities. The labels and icons within these applications serve as visual cues,
facilitating the navigation process for students. Moreover, these visual cues aid in
the comprehension of the applications” content, as they present information in a
clear and accessible manner to the students with learning disabilities (Kaimara et
al., 2021).

4.3. Teachers’ experience in using AAC apps to support students with learning
disabilities in ADL in the dimensions of aesthetics

Teachers’ experiences were explored under the dimension of aesthetics. The
aesthetics value was evaluated in terms of the arrangement and size of icons.
Teachers were asked on the appropriateness of arrangement and size of icons on
screen towards supporting students with learning disabilities. Notably, a
unanimous consensus was reached by the participating teachers, who collectively
opined that the current configuration of icons adequately fulfils its intended
functionality. According to Teacher 1, “Most of the icons are combination of picture
and word which enable students to identify the function of the app and at the same time
learns the word. I think the arrangement of the icons are neat and the size of the icons are
suitable for the students too. My students love the icon of completion that praised them
after each task too.” This study’s findings demonstrate that an orderly configuration
and optimal dimensions of icons significantly enhance the positive user
experience of AAC apps. When icons are intuitively organised and grouped based
on their functions and categories, students can navigate the app more efficiently,
leading to increased communication effectiveness (Atanga et al., 2020; Starks &
Reich, 2023). The inclusion of prompt-based visual stimuli has proven to be
effective in motivating students to engage with these applications, consequently
facilitating the processes of teaching, learning, and care (Hermanto & Pamungkas,
2023). This reinforcement not only motivates students to use the app more
frequently but also encourages them to explore various features, ultimately
enhancing their communication skills and overall user experience (Berni &

http:/ /ijlter.org/index.php/ijlter



124

Borgianni, 2021). These results corroborate the observations made by Teacher 2 as
she said, “I'm satisfied with the arrangement and its size. I think that the icon and the
words shown in the app is big and readable. The icon in the app also reflects each of the
function such as wash hand’s function is reflected in the picture and word.”
Nevertheless, Teacher 2 raised her concern regarding the extent of the prompt’s
length, expressing concerns for students with learning disabilities who may
encounter challenges in comprehending and processing extended prompt
structures. She claimed that “My student still struggles to read few long phrases in the
confirmation pop-up dialogue in the app.” This research suggests that alterations are
necessary in the design of AAC apps with regard to the length of prompt
instructions. It is essential to take into account the cognitive capacities of students,
specifically their ability to comprehend and process lengthy prompt instructions.
To mitigate the challenges faced by students with learning disabilities in
communication, potential remedies could involve incorporating shorter and more
straightforward phrases or providing supplementary aids, such as audio prompts
or visual cues. These adaptations are likely to enhance the accessibility and
effectiveness of AAC apps for individuals with learning difficulties (Nordin &
Rabi, 2020; Shin et al., 2020).

4.4. Teachers’ experience in using AAC apps to support students with learning
disabilities in ADL in the dimensions of information

Teachers” experiences in the communication of AAC apps were evaluated based
on their ability to convey information to student with learning disabilities. In this
dimension, the features of visual schedule, visual cues and step-by-step
procedures in ADL within AAC apps were evaluated. Both teachers showed high
positive respond on this feature in smoothing their support to the students. The
visual schedules helped Teacher 1 to communicate with students on their daily
routine as she said, “The visual schedule enable teacher to communicate with students
about their daily routine and improve their awareness towards the things that happened
in a day. I noticed that my students have poor working memory, so the visual schedule
also serve as a reminder for the students to be in which class during the activities.” The
use of visual schedules in AAC apps has not only improved communication but
also contributed to better time management and organisation for both teachers
and students (Kaimara et al., 2021; Rahman et al., 2020; Shin et al., 2020). With
clear and easily accessible schedules, students can anticipate and prepare for their
daily activities, leading to reduced anxiety and behavioural issues in the
classroom (Ncube & Sedibe, 2022). Another significant benefit of incorporating
visual schedules in AAC apps is the fostering of greater independence among
students with learning disabilities (Stathopoulou et al., 2020). As they become
more familiar with the symbols and routines, students can gradually take charge
of their daily activities and become active participants in their learning journey.

Meanwhile both Teacher 1 and Teacher 2 were delighted with the visual cues
features in understanding more on their students’ needs on which Teacher 1
commented that, “As I mentioned just now, my students have poor working memory
which sometimes they struggle to recall the name of objects that they want. The function
support students to express themselves and teacher able to understand their language too.”
This was supported by Teacher 2 as two of her students only communicated in
Mandarin and it was quite hard for the teachers to have two-way communication
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with them. Teacher 2 said, “The communication function of the app helps me to
understand my students and reduce their frustration too. Both of my students have
language and communication issues, which one of them has language barrier as he speaks
in Mandarin most of the time and I couldn’t understand what he tried to express, and
another student’s pronunciation is not clear, and I must guess what the students need.
With the app, I able to add In the pictures of objects in the centre and students able to use
the picture to express his needs.” The inclusion of visuals enhances the
communication process, making it easier for teachers and students to understand
each other despite potential language differences or difficulties (Berni &
Borgianni, 2021; Kaimara et al., 2021). Visuals, such as images, symbols or
pictograms, play a crucial role in augmenting verbal communication or replacing
speech altogether for individuals with communication challenges (Hermanto &
Pamungkas, 2023). These elements serve as a universal language that transcends
linguistic barriers, enabling a more inclusive and accessible learning environment
(Berni & Borgianni, 2021).

As the AAC apps in this study focus on promoting ADL in students with learning
disabilities, hence the step-by-step procedures has been included to prompt
students” independence on ADL. Step-by-step is a small achievable procedural
involving certain function and Teacher 1 claimed that, “My students learn the proper
steps of washing hands, brush teeth and bath using the app. The task is broken down into
small achievable steps which enable my students to follow through the steps and weren’t
overload with information” and further supported by Teacher 2, “I used the app to teach
my students the steps of washing hands and brushing teeth. Usually, I will hold the iPad
and guide students step-by-step in washing their hands, a tick will appear upon
completion of a task and students were prompted to next step. I wished that after a period,
students will master the skill and I will be able to fade off the use of app and generalise the
skill at every setting, not limited to the centre only.” This shows teachers’ focus on
students” independence to follow a proper hygienic process. The apps serve as
valuable teaching tools that can be customised to meet each student’s specific
needs, ensuring that they receive personalised instruction and guidance (Berni &
Borgianni, 2021). By breaking down complex tasks into manageable steps, the
AAC apps help students understand the sequential nature of ADL and enable
them to follow along at their own pace.

4.5. Pedagogical implications and limitations

In the context of this study, it has been shown that AAC mobile apps can be
effective in assisting students with learning disabilities in developing their
communication and daily skills. Specific features such as visual schedules, visual
cues, voice prompts, prompt and timer features, as well as step-by-step
procedures can be especially beneficial for students with learning disabilities.
Teachers can use the visual schedules to help students stay organised and
understand their daily routine. The visual cues and voice prompts help to support
students in completing tasks and assignments. Furthermore, teachers could also
use the prompt and timer features to help students stay on track and manage their
time effectively. The step-by-step procedures can then be used by teachers to teach
the students to complete the task in more achievable ways.
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AAC mobile apps are also portable, user-friendly and customisable, making them
a versatile tool for supporting students with learning disabilities in a variety of
settings. This includes the classroom, at home and in the community. Teachers
and students alike appreciate the novelty, excitement and engaging graphics of
AAC mobile apps. This can help to motivate students and make learning more
fun and enjoyable. Nevertheless, it is important to note that the AAC features and
skills in the apps used in the context of this study only be used to cater
handwashing, bathing and tooth brushing, and toileting skills. Therefore, the
AAC features for other ADLs may need to have modifications as there is no one-
size-fits-all solution. Future research should explore the use of AAC mobile apps
to support students with learning disabilities in developing a wider ranger of
ADLs, such as dressing, eating and meal preparation. Furthermore, this study
only explored the perspectives of teachers on their experiences in one early
childhood education institution. To enhance the development of the AAC mobile
apps, more teachers’ perspectives are needed to identify the features and
functionality and refining the apps that focusing on the needs of young children
with learning disabilities.

5. Conclusion

In this research, it was found that visual schedule, visual cues, voice prompts,
prompt and timer features were highly effective in assisting students with
learning disabilities in completing tasks. Teachers had positive experiences and
reactions when using AAC mobile apps, with students displaying positive
behaviour due to the novelty, excitement and engaging graphics. Visual
scheduling features reduce time spent managing and organising schedules, and
this feature of the app was particularly udeful for both students and teachers.
AAC mobile apps allow for personalised visual timetables, images and voice
recordings, making them a versatile tool for managing students with learning
disabilities. The labels and icons in AAC mobile apps are well-designed and
effective, promoting independence and empowerment. The app’s consistent
layout and aesthetics value make it effective for supporting students with learning
disabilities. However, teachers raised concerns about the length of prompt
instructions and suggested potential remedies like incorporating shorter, more
straightforward phrases or providing supplementary aids like audio prompts or
visual cues. Step-by-step procedures in AAC apps promote ADL, demonstrating
teachers’ commitment to students’ independence and hygienic practices. By
providing students with the tools and support they need to be successful, teachers
can help them to reach their full potential.
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