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ABSTRACT

Autism Spectrum Disorder (ASD) often face challenges in social interaction and communication. ASD
communication resources will help in comprehensiveness, user-friendliness, and individual
customization which this research addresses by developing a comprehensive Visual Dictionary (VD)
designed specifically for their ASD needs. The research leverages on the visual strengths of children
with ASD by creating a visually engaging and interactive dictionary using Figma tool due to its flexibility.
The Visual Dictionary will provide a wide range of vocabulary and concepts relevant to children with
ASD, promoting communication development, language skills, by employing Human-Computer
Interaction (HCI) principles, the dictionary was designed in a user-friendly manner and accessible for
children with varying abilities. The Visual Dictionary has the potential to improve communication skills,
social interaction, and cognitive development in children with ASD.
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1. INTRODUCTION

Autism Spectrum Disorder (ASD) is a lifelong developmental condition marked by deficits in social
communication and interaction, along with restricted and repetitive behaviors or interests. These
symptoms typically emerge during the developmental period, although they may not become apparent
until social demands surpass an individual’s capabilities. (Thom et al., 2024). Autistic children face
significant communication challenges that hinder their daily interactions and educational pursuits.
Communication barriers significantly impact them, leading to frustration, loneliness, and even
cognitive stagnation and hence the need for improved communication tools specifically designed for
autistic children. Existing communication tools often lack the necessary customization, accessibility,
and comprehensiveness to cater for the unique needs of this population.
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The burden of the disorder, with an appearance of around one new case in every 100 newborns (Baio,
2018), and this makes its early recognition a vital task for all professionals caring for children, and
they are more commonly diagnosed in boys than girls. Therefore, a specialized user friendly visual
dictionary designed for autistic children by leveraging the visual strengths of autistic children to
enhance their communication and language development. The research focuses on designing and
developing an inclusive visual dictionary specifically for children suffering from ASD by using Figma as
a design tool to create a user-friendly, comprehensive, and accessible resource. The visual dictionary
will provide clear and relatable visual representations of words and concepts to improve autistic
children's communication skills and language development.

The effectiveness of the visual dictionary vary depending on factors such as the child's age, cognitive
abilities, and the severity of their ASD. Ethical considerations related to obtaining informed consent,
protecting privacy, and ensuring their emotional well-being before testing with ASD children. The
dictionary can improve their quality of life by fostering enhanced social interaction and cognitive
development which incorporate Human-Computer Interaction (HCI) principles to ensure it aligns with
the needs, preferences, and capabilities of autistic children. This focus on HCI principles will improve
overall usability, effectiveness, and user experience.

2. LITERATURE REVIEW

Children with Autism Spectrum Disorder (ASD) face significant challenges in communication, hindering
their ability to connect with others, participate in education, and thrive in their overall well-being
(Koegel & Ashbaugh, 2017). This research explores the potential of visual aids to bridge this
communication gap, empowering autistic children to express themselves more effectively and engage
with the world around them. Dalimunte et al., (2022) reported that one of the core difficulties for
children with ASD lies in processing and using verbal language. Understanding spoken words,
formulating responses, and navigating the nuances of conversation can be overwhelming.
Additionally, interpreting nonverbal cues like facial expressions, body language, and tone of voice can
be equally challenging (Grossi et al., 2013). These communication barriers often lead to frustration,
social isolation, and even behavioral issues such as tantrums and repetitive behaviors (Koegel &
Ashbaugh, 2017).

Visual aids offer a beacon of hope for autistic children who are strong visual learners, these tools can
leverage their natural strengths by providing a structured and predictable way to communicate (Grossi
et al., 2013). Visual aids encompass a wide range of tools, including picture schedules that provide a
visual roadmap for daily routines, social stories that help children understand social situations, and
most importantly, visual dictionaries that offer a comprehensive bank of symbols and images for
communication (McCandless & Buckley, 2020). Dolah, (2021) noted that current resources available
to support communication in children with ASD include tools like PECS (Picture Exchange
Communication System), Proloquo2Go, and TouchChat which often fall short in terms of
comprehensiveness, user-friendliness, and the ability to adapt to individual needs. Some resources
may lack a diverse range of visual representations, while others might have interfaces that are difficult
for children with ASD to navigate due to complex layouts or confusing functionalities (Ganz, 2014).
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The potential benefits of visual aids extend far beyond simply improving communication and research
works in the field suggests that these tools can play a crucial role in enhancing cognitive development
in autistic children (Williams et al., 2018). By creating a structured learning environment with clear
visual cues, these tools can empower children with ASD to process information more effectively and
develop important skills like memory, problem-solving, and social-emotional learning (Kasari and
Sterling, 2013; Goddard and Sillar, 2014). Visual aids can also help to reduce anxiety and frustration
associated with communication challenges, fostering a more positive and enriching learning
experience. Recognizing the limitations of existing resources and the vast potential of visual aids,
hence the need for a specialized visual dictionary designed specifically for children with ASD (Dolah,
2021).

This dictionary should strive to be comprehensive, encompassing a wide range of vocabulary and
concepts relevant to a child's daily life and interests. User-friendliness should be paramount, with a
clear and intuitive interface that is easy for children with ASD to navigate and interact with (Harper-
Hill, 2014). Perhaps most importantly, the dictionary should be customizable, allowing parents,
educators, and therapists to tailor the content and features to meet the specific needs and learning
styles of each individual child. To ensure the effectiveness of this specialized visual dictionary, Human-
Computer Interaction (HCI) principles will be central to its design and development (Benyon, D., 2014).
HCI emphasizes the importance of understanding user needs from the very beginning and preferences
of autistic children are at the forefront of the design process. Through user research, incorporating
feedback from autistic children themselves and the professionals who support them, a user-centered
visual dictionary can be created that is accessible, usable, and resonates with the children who will
benefit from it most (Guerrero-Garcia et al., 2017). Finally, Figma, a versatile design software program,
has been chosen as the tool to create this visual dictionary. Figma's collaborative environment allows
for seamless teamwork and the integration of valuable user feedback throughout the design process.
Additionally, Figma's robust features and accessibility options make it ideal for designing a
comprehensive and inclusive resource that caters to the diverse needs of autistic children.

3. METHODOLOGY

The complexities of communication for children with Autism Spectrum Disorder (ASD) and how Human-
Computer Interaction (HCI) can bridge the gap has led to employing a mixed-methods approach. The
study gathers data from various stakeholders to gain a comprehensive understanding of the
challenges and opportunities in designing communication tools for autistic children.

Data Gathered From Communication Challenges
i Frequency of frustration: The data gathered from the sample space showed that 33.3% of the
children experienced frustration often, 33.3% rarely experienced frustration and 33.3%
experienced frustration sometimes (Figure 1a).

ii. Meltdowns/outbursts related to communication: The data on the number of
meltdowns/outbursts the children involved in the sample space of the caregivers have weekly
was 33.3% being between 2 to 3 times in a week, 25% being between 4 to 5 times in a week
and 41.7% being 0 to 1 time in a week (Figure 1b).
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3.1 Data Gathered From Visual Aids Use
i.  Use of visual aids: The data gathered showed that 100% of the children made use of visual
aids (Figure 1c).
ii. Frequency of visual aid use throughout the day: The data gathered from the sample space
showed that 41.7% of the children experienced used it often throughout the day, 33.3% used
it sometimes and 25% rarely used it (Figure 1d).

COMMUNICATION CHALLENGES

How often does the child experience frustration due 10
communication difficulties?

12 responses

@ Newver

® Rarely

@ Sometrres
® Cmen

® Avans

Figure 1(a): Communication challenges data gathered - Frustration experienced

How many meitdowns or outbursts does the child typically have per
week related to communication difficulties?

12 responses

@ 01
@23
® 45
057
@2
@

Figure 1(b): Communication challenges data gathered - Frequency of Meltdowns
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How frequently does the child use visual aids throughout the day?
@ Never
©® Rarely
® Sometmes
@ Ofen
‘ @ ~ways

Figure 1(c): Visual aid use data gathered - Frequency of visual aids usage

12 responses

VISUAL AID USE

Does the child currently use any visual aids for communication ?

12 responses

@ Yes
o No

Figure 1(d): Visual aid use data gathered - Current use of visual aids
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12 responses

4 (33.3%) 4 (33.3%)

2 (16.7%) 2 (16.7%)

0 (0%

1 2 3 B 5

Figure 2(a): Communication challenges data gathered - Understanding spoken language

12 responses

4 (33.3%) 4 (33.3%)

2 (16.7%) 2 (16.7%)

1 2 3 4

Figure 2(b): Communication challenges data gathered - Expressing wants and needs

3.2 Likert Scales (1-5) on the child’s level of:

a) Understanding spoken language: Data gathered from the scale of 1 to 5 on the child’s
understanding of spoken language showed that 0% (1), 16.7% (2), 33.3% (3), 33.3% (4)
and 16.7% (5) was the percentage of the level at which the children understood spoken

language. (Figure 2a)

b) Expressing wants/needs verbally: Data gathered from the scale of 1 to 5 on the children
expressing their wants/needs verbally showed that 33.3% (1), 33.3% (2), 16.7% (3), 16.7%
(4) and 0% (b5) was the percentage of the level at which the children expressed their

need/wants verbally (Figure 2b)
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3.3 Interviewing Stakeholders
Semi-structured interviews form the core of the qualitative data collection. Here's an insight into the
interview process and the general themes that emerged from each participant group:

Educators: Educators working with autistic children in elementary schools (5-10 participants)
were interviewed. The discussions revolved around the effectiveness of current
communication strategies in the classroom. A recurring theme was the positive impact of
visual aids in explaining concepts, delivering instructions, and enhancing vocabulary
development. Educators expressed a strong desire for an inclusive Visual Dictionary
specifically designed for autistic children.

Caregivers: Parents and guardians of children with ASD (5-10 participants, age range 5-12
years old) were interviewed to understand their experiences facilitating communication at
home. The interviews revealed a reliance on various visual aids such as picture cards, simple
phrases, and social stories to help their children express themselves. A key finding here was
the strong interest in an inclusive Visual Dictionary with clear visuals and the possibility of
accommodating different languages.

Experts: Professionals with expertise in autism (speech-language pathologists, occupational
therapists, psychologists) (5-10 participants) were interviewed to gain insights from a clinical
perspective. The discussions highlighted the diverse communication needs of autistic children
and the significant challenges they face in expressing themselves effectively. All experts
agreed on the critical role of visual aids in supporting communication for children on the
spectrum.

General Public: Individuals from the general public with an interest in autism or communication
technologies (minimum 5 participants) were interviewed to capture broader societal
perspectives. The interviews explored public perception on communication tools for autistic
children. Participants acknowledged the potential of technology and the importance of cultural
sensitivity in designing these tools.

3.4 Thematic Analysis
Thematic analysis of the interview data revealed several key themes:

Importance of Visual Aids: Across all participant groups, the use of visual aids emerged as a
crucial strategy for supporting communication in autistic children. Educators, caregivers, and
experts all emphasized the effectiveness of visual aids in various aspects of communication.
Challenges Faced by Autistic Children: Experts and caregivers highlighted the diverse
communication needs and challenges faced by autistic children. These challenges included
difficulty understanding spoken language, expressing themselves verbally, and interpreting
non-verbal cues.

Need for an Inclusive Visual Dictionary: A recurring theme was the strong desire for an inclusive
Visual Dictionary designed specifically for autistic children. This dictionary should cater to
diverse communication styles, utilize clear visuals, and potentially offer translations in
different languages.
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e Technology and Cultural Considerations: The interviews with the general public shed light on
the potential of technology in communication tools. Additionally, the importance of cultural
considerations when designing these tools was acknowledged.

3.5 Questionnaires: Quantifying Communication Skills
Caregivers completed questionnaires to gather data on the communication skills of their autistic
children and their use of visual aids. The questionnaires typically assessed the following aspects:
¢ Understanding of spoken language
Verbal communication skills
Use of nonverbal cues
Frequency of meltdowns related to communication difficulties
Use and perceived helpfulness of visual aids

3.6 Data Analysis of Questionnaires
The data from the questionnaires painted a more detailed picture of communication patterns in
autistic children. Here's a breakdown of some potential findings:
¢ Understanding of Spoken Language: The data revealed variations in the level of spoken
language comprehension among autistic children.
e Verbal Communication Skills: The questionnaires provided insights into the range of verbal
communication skills present in the participating children.
e Use of Nonverbal Cues: Data analysis identified patterns in how autistic children utilize
nonverbal cues for communication.
e Frequency of Meltdowns: The questionnaires revealed how much of a connection there was
between communication difficulties and meltdowns in autistic children.
e Use and Helpfulness of Visual Aids: Analysis of caregiver responses quantified the prevalence
of visual aid usage and their perceived effectiveness in facilitating communication.

4. RESULTS AND DISCUSSION

This research underscores the critical role of visual aids in supporting communication for children with
ASD. The findings inform the development of an inclusive Visual Dictionary tailored to address the
diverse needs of this population. The exploration of technology and cultural considerations in
communication tool design paves the way for future research directions. By combining qualitative and
guantitative data, this research offered a comprehensive understanding of communication challenges
faced by autistic children and proposes potential solutions through an HCI lens.

For autistic children who might struggle with processing spoken language, this visual dictionary offers
a visual lifeline. The app replaces complex words with clear pictures and emojis that represent
emotions, actions, and everyday objects. This non-verbal communication system empowers them to
point to the image that resonates with their needs, wants, or feelings. This reduces frustration and
fosters a sense of agency in expressing themselves.
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Choose an avatar! Choose an avatar!

Choose an avatar for the person who Is Choose an avatar for the person who is
going to use this application, going to use this application,

®
@

Figure 3 (a): Choose an avatar
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Figure 3 (a): Choose an avatar and (b): Feelings and Happy clicked on
Figure 3(a) is the page that comes right after the profile creation page, where an avatar is selected for

the child’s profile with a variety of options in the categories of boys or girls.Feeling and happy clicked
is in figure 3(b).
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Speech for Reinforcement and Learning

This visual dictionary doesn't stop at visuals. Each image is paired with a corresponding word or short
phrase. When a child taps the image, the app reads the phrase aloud using text-to-speech technology.
This reinforces the connection between the image, the spoken word, and the written word, solidifying
the child's understanding and vocabulary development. Over time, this exposure to spoken language
can enhance their comprehension and potentially pave the way for future verbal communication.

Customizing the App to Individual Needs

This visual dictionary goes beyond a one-size-fits-all approach. While it comes pre-designed with
essential categories and commonly used phrases, the app's true strength lies in its customization
options. Parents, caregivers, and therapists can personalize the app by adding new words and phrases
specific to the child's interests and daily routines. This fosters a sense of ownership and makes the
app more engaging and relevant for the child, encouraging them to explore and experiment with
communication.

Unlocking Social Interaction

The ability to express oneself effectively is crucial for social interaction. The visual dictionary empowers
autistic children to participate more actively in their environment. They can use the app to initiate play
with peers, express their feelings to caregivers, or simply ask for something they need. This newfound
ability to communicate reduces frustration and fosters a sense of connection with others. It can be a
catalyst for building social skills and fostering meaningful relationships.In conclusion, the visual
dictionary offers a multifaceted approach to supporting communication development in autistic
children. By leveraging visual representation, speech reinforcement, customization options, and the
potential for social interaction. It empowers these children to find their voice and bridge the
communication gap.

5. SUMMARY

This research addressed the critical need for enhanced communication tools for children with Autism
Spectrum Disorder (ASD). Through a systematic methodology encompassing research design, data
collection, system implementation, and documentation, an inclusive visual dictionary was developed
to support the communication and language development of autistic children. Mixed-methods
approach, incorporating qualitative interviews and quantitative surveys was used to gather insights
from educators, caregivers, experts, and individuals. Thematic analysis revealed diverse
communication needs, emphasizing the importance of visual aids and culturally relevant tools for
effective communication.

The system implementation phase involved designing, prototyping, and testing the visual dictionary
using Figma. Detailed interface designs and hardware/software requirements were documented to
ensure compatibility and usability across various devices, including smartphones, tablets, and PCs.
The interface featured interactive elements, customizable profiles, and educational content aimed at
improving communication skills and supporting the learning journey of autistic children. Usability
testing and feedback iterations contributed to refining the interface and enhancing user experience.
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