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Abstract: Social communication is essential in the development of human relations, the core of one’s
psychosocial well-being. Unfortunately, it is also one of the most significantly impaired aspects of
people with Autistic Spectrum Disorder (ASD). For people with ASD to be independent and blend into
society, they must learn some important life skills. However, it is extremely difficult for them to learn
these life skills as they have an impairment of social communication, which plays a significant role in
learning these skills based on some of the dominant learning theories. This research aims to explore and
understand the online learning experiences of high-functioning adolescents with ASD through online
synchronous and asynchronous communication. This study was conducted using a basic qualitative
study based on the philosophy of basic and interpretive qualitative research. The research questions
focused on the experiences of online learning through online communication among high-functioning
adolescents with ASD and how they perceive the differences in the use of online synchronous and
asynchronous communication during online learning. Eight participants were recruited through
purposive and snowball sampling techniques. Data were collected through three sessions of semi-
structured interviews prioritised by data saturation instead of the number of recruited participants. The
practice of reflexivity, along with member checking, and investigator triangulation were included to
enhance a clear understanding of the data collection and analysis process which could persuade readers
on the trustworthiness and validity of the study. The findings revealed six themes — ability to self-
express, ability to understand others, sense of physical presence, feelings of warmth, useful software
features, and effects of negative past experiences. The researcher provided several recommendations
for future studies to enhance the quality of support provided to high-functioning adolescents with ASD
during their transition to adulthood. This study sets a solid foundation for future studies to build upon
and highlights the limited number of studies focused on high-functioning adolescents with ASD,
especially regarding their online learning experiences via online synchronous and asynchronous
communication.

Keywords: Autism Spectrum Disorder (ASD), Online Communication, Synchronous Communication,
Asynchronous Communication, Learning, Adolescent
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1. Introduction

It is expected that individuals with Autism Spectrum Disorder (ASD), present unique
challenges in the realm of neurodevelopmental disorders. One of its most profound hurdles lies in the
impairment of social skills, making social communication a paramount focus in supporting individuals
with ASD. Central to the ASD experience are persistent deficits in social communication and social
interaction, coupled with the presence of restricted or repetitive behavioural patterns, interests, or
activities (APA, 2013; EAP, 2019; Kipper et al., 2020). People with ASD find it challenging to
naturally acquire social skills, setting them apart from their neurotypical counterparts (CDC, 2019;
Howlin, 1997; Kiipper et al., 2020). Their social skill impairments often include a lack of mutual sharing
of interests, a deficiency in understanding other people's thoughts or feelings, and atypical behaviours
for attention (Roth & Gillis, 2015). Without adequate support, individuals with ASD often encounter
difficulties in building and maintaining relationships, as well as securing meaningful employment
(Howlin, 1997). In light of these challenges, it becomes increasingly crucial to raise awareness and
enhance knowledge within the community, particularly among parents and educators, on how best to
support individuals with ASD.

The prevalence of ASD has been steadily increasing worldwide (World Health Organization,
2019). In countries like the United States and Malaysia, the reported cases have surged over the years,
with alarming statistics reflecting a one-in-59 children diagnosis rate in the United States in 2014 (CDC,
2018) and a substantial increase in the number of individuals seeking ASD-related services in Malaysia
(NASOM, 2018). Furthermore, the absence of local epidemiological studies in Malaysia complicates
the understanding of the true prevalence of ASD. Though a study by the Ministry of Health Malaysia
in 2016 revealed a prevalence of approximately 1.6 in 1000 among toddlers aged 18 to 36 months, the
need for greater awareness and research in this field becomes evident (Ministry of Health Malaysia,
2016). The rising prevalence of ASD underscores the urgency for comprehensive support systems,
emphasising not only awareness but also the development of new insights to better serve individuals
with ASD. This paper underscores the need to delve into these pressing issues, seeking to understand
the dynamics of ASD and the evolving landscape of this disorder, with a specific focus on the challenges
faced by high-functioning adolescents with ASD as they navigate a world that is becoming increasingly
reliant on online communication and asynchronous learning.

Research in Autism Spectrum Disorder (ASD) interventions, focusing on inclusive education
and special needs programs, often overlooks the significance of communication channels, indicating a
critical gap in understanding (Bravou & Drigas, 2019; Cinquin, Guitton & Sauzéon, 2019; Ndongko &
Agu, 1985; Pham, 2020; Zhou & Brown, 2015). As virtual and hybrid learning options grow (Abdul
Halim et al., 2024) but remain underutilised in special needs programs, there is a pressing need to
explore how online communication can support individuals with ASD in the context of online learning,
given the limited research on this topic (Hartley, Bird & Monaghan, 2020; Newton, Kramer &
Mclintosh, 2009; Kipper et al., 2020; Pham, 2020; Swain et al., 2015). However, recent studies have
raised concerns about the psychological and physical effects of online communication for individuals
especially adolescents with ASD, underscoring the need for a comprehensive examination of its benefits
and drawbacks (Anderson & Phillips, 2019; Phillips & Anderson, 2020; Van Der Aa et al., 2016).
Moreover, the global rise in ASD prevalence, particularly in regions like Malaysia, necessitates research
efforts to be extended to diverse, multicultural populations (Ramachandram, 2019; Freeth, Milne,
Seppard & Ramachandran, 2014; Neik et al., 2014), offering culturally informed insights into ASD to
better address this growing issue (Llias et al., 2017). Hence the objective of this study is to explore the
online learning experiences of adolescents with ASD through online synchronous and asynchronous
communication. As such, the question guiding this research is: What are the experiences of online
learning through online communication among high-functioning adolescents with ASD?

2. Literature Review
2.1 Barriers to Learning for people with ASD

Research on the factors impacting the learning of individuals with Autism Spectrum Disorder
(ASD) has revealed significant gaps in understanding. McDougal, Riby, and Hanley (2020) point out
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that despite some individuals with ASD performing well academically, we need to address not only
how to facilitate their learning but also the barriers they face. Previous studies have identified potential
predictors of academic achievement, such as IQ level, sensory processing, social skills, autism severity,
and environmental factors, but most have focused on student characteristics rather than external factors
(Assouline, Foley Nicpon & Dockery, 2012; Estes et al., 2011; Keen et al., 2016; Mayes-Dickerson &
Calhoun, 2008). To gather detailed information about the learning experiences of those who struggle,
qualitative research has been recommended, but the challenges in social communication make it a
significant barrier to data collection (McDougal, Riby & Hanley, 2020).

Additionally, studies have explored strategies for overcoming learning barriers in students with
ASD, but they tend to offer general guidelines rather than tailored approaches based on different levels
of autism severity (Brady et al., 2015; Pawlett, 2017; Sugai et al., 2000). McDougal, Riby, and Hanley's
(2020) recent study highlighted barriers in autistic students, including anxiety, attention, sensory issues,
and social and communication difficulties, but it encompassed students of varying ages and autism
severity levels. Given the diversity within the autism spectrum, investigating specific severity levels is
essential as students with different needs may require distinct forms of support. The term "barrier to
learning" encompasses both external factors, such as an unsupportive environment, and internal factors,
like fear and anxiety (Pawlett, 2017). Negative past experiences, including social isolation and
discrimination, have been found to have a profound impact on the mental health and learning of
individuals with ASD (Hudson, Hall & Harkness, 2018; Van Heijst & Guerts 2014). These experiences,
rooted in memory, lead to hesitancy in engaging with others, which poses a challenge in both face-to-
face and online learning (Cappadocia, Weiss & Pepler, 2012; Kerns, Newschaffer & Berkowitz, 2015;
Zeedyk et al., 2014). It is crucial to understand how these experiences affect participation in online
learning among individuals with ASD.

2.2 Theoretical Framework

Constructivism is a widely embraced theory in the realms of psychology and education,
emphasising that learners actively construct knowledge and meaning from their prior experiences rather
than passively receiving, processing, and storing information, as suggested by the cognitivism theory
(Ertmer & Newhby, 1993). Phillips (1995) notes that new knowledge is shaped, and existing knowledge
is modified based on prior knowledge. Von Glasersfeld (1984) outlines four principles of
constructivism, including the active role of the individual in constructing knowledge, the adaptiveness
of cognition in the face of new experiences, the organisation and analysis of one's experiences, and the
influence of both cognition and the environment, particularly social and cultural interactions.

Furthermore, constructivism can be categorised into cognitive constructivism, social
constructivism, and radical constructivism, as elucidated by Jean Piaget, Lev VVygotsky, and Ernst von
Glasersfeld, respectively (Kraus, 2015; GSI Teaching & Resource Center, 2016). Cognitive
constructivism posits that knowledge is acquired through individual mental processes. Social
constructivism, on the other hand, emphasises the role of social interaction, language use, and shared
knowledge within society in shaping learning. Radical constructivism underscores the effort individuals
put into constructing knowledge from new information. Each category has distinct characteristics and
implications for the learning process (Doolittle, 2020).

In an educational context, social constructivism, championed by Vygotsky, has gained
prominence due to its focus on social interactions as the primary means of learning. This approach
posits that learning precedes development and occurs within the Zone of Proximal Development (ZPD),
which represents the gap between independent and assisted performance, with scaffolding playing a
pivotal role in advancing within the ZPD. Additionally, social constructivism emphasises methods like
modelling (Mok & Jain, 2023), apprenticeship, and group work (Jain et al., 2024) to facilitate learning.
For individuals with Autism Spectrum Disorder (ASD), who often struggle with face-to-face
communication, the social constructivist approach, with its emphasis on support from educators and
peers, holds promise for improving their learning experiences within their ZPD (Watkins et al., 2015).

In the context of online learning, there has been a growing interest in combining social
constructivist theory with the Community of Inquiry Model (COIl) to understand the importance of
communication channels, such as chat boxes, text messages, and video chat, in knowledge construction.
Pham (2020) underlines the significance of social presence, cognitive presence, and teaching presence
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as key components for effective online learning. His research suggests that online synchronous and
asynchronous communication can enhance these components, leading to improved engagement and
knowledge construction. This approach can be particularly valuable for individuals with ASD, as it
offers an alternative means of communication, potentially addressing their difficulties in face-to-face
interactions and supporting their learning of essential life skills. Further research in the field of special
needs and inclusive education could help extend these findings to better cater to the unique needs of
students with ASD in online learning environments.

2.3 Supportive Learning Environment

Creating a highly supportive learning environment that incorporates technology has shown
remarkable promise in improving the learning experiences of students with Autism Spectrum Disorder
(ASD). This innovative approach, which focuses on strengths and creativity, has gained attention in
special needs and inclusive education (Vellonen, Karna & Virnes, 2013). Such environments are
proving more successful than approaches that solely address the challenges and deficits of individuals
with ASD (Santos, Breda & Almeida, 2016; Vellonen, Karna & Virnes, 2013). For instance, Vellonen,
Karna, and Virnes (2013) introduced four principles for developing a supportive learning environment
using technology, while Santos, Breda, and Almeida (2016) created the Learning Environment on
Mathematics for Autistic Children (LEMA), a digital platform designed to accommodate sensory
sensitivities and individual learning styles. These innovative approaches aim to promote the
development of social skills, a significant challenge for many autistic students.

One crucial aspect of a supportive learning environment, whether for students with ASD or
typically developing students, is the provision of warmth and emotional support. Past studies have
consistently shown that a sense of warmth is closely linked to better mental health development and
positive outcomes for children and adolescents (Kochanska et al., 2013; Rohner, 2004; Waller et al.,
2014). People with ASD also greatly benefit from warmth and emotional support, which fosters better
relationships, adaptation, and favourable behaviours (Borkowski, Ramey & Bristol-Poweres, 2002;
Hickey et al., 2020). Warmth has been found to be a protective factor for autistic traits, creating a sense
of safety that encourages healthy and positive communication styles (Qian et al., 2020). Additionally,
the quality of the parent-child relationship is bidirectionally related to the symptoms of ASD and the
emotional and behavioural problems of children with ASD (Hickey et al., 2020). However, despite the
crucial role of warmth in supporting people with ASD, there have been limited studies focusing on how
to provide a sense of warmth in designing a supportive learning environment, especially in online
learning settings, where the focus is often on discouraging inappropriate behaviour and building social
skills (Bravou & Drigas, 2019; Cinquin, Guitton & Sauzéon, 2019; Gul and Vuran, 2015; Hickey et al.,
2020). Moreover, past research has mainly centred on parent-child relationships, rather than teacher-
student or student-student relationships (Borkowski, Ramey & Bristol-Poweres, 2002; Gul and Vuran,
2015; Hickey et al., 2020). As a result, there is a need for further exploration in these areas.

To effectively teach students with ASD, it is crucial to engage them in creative and motivating
ways, as they often have decreased attention levels and different learning needs. Many studies have
explored innovative teaching methods, such as forward-backward chaining, shaping techniques, precise
and positive praise, using meaningful reinforcements, and preparing students for upcoming lessons
(Alberta Learning, 2003). The integration of technology has also been pivotal in providing more
opportunities for engagement, practice, and communication for students with ASD (Barger, 2020;
Diener et al., 2015). For instance, the LeFCA framework, based on Applied Behavior Analysis (ABA),
utilises technology in various ways to promote communication, socialisation, and adaptive skills
(Hulusic & Pistoljevic, 2012). This approach combines human creativity with technological
advancements to create a more supportive learning environment tailored to the specific needs,
functioning levels, and abilities of students with ASD. These innovations in teaching and technology
hold great promise for enhancing the learning experiences of individuals with ASD, enabling them to
become more active and creative learners.
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2.4 Online Synchronous and Asynchronous Communication for people with ASD

The modern digital age has introduced various communication channels, including both online
and offline communication. Asynchronous communication, where responses don't require immediate
feedback, is commonly used in online communication (Goh, Di Gangi & Gunnells, 2020). While many
studies have explored the effectiveness of asynchronous communication in various fields, such as
business and education, there is limited research on its application in inclusive education and special
needs programs, which primarily employ synchronous learning (Pham, 2020; Swain et al., 2015).
Notably, asynchronous communication has specific advantages for individuals with Autism Spectrum
Disorder (ASD), offering them more time to process information, fewer distracting signals, and a
reduced need to interpret non-verbal cues (Van Der Aa et al., 2016). Asynchronous communication
creates spatial and temporal distance between communicators, allowing individuals with ASD to work
at their own pace and convenience, addressing their specific needs and challenges.

Furthermore, research has shown that individuals with ASD benefit significantly from online
asynchronous communication, improving relationship development, social skills, and mental health
(Gavin, Rees-Evans & Brosnan, 2019; Raghavendra et al., 2018; Stone, Mills & Saggers, 2019;
Tomczak, 2020; Vine Foggo, Webster & Dixon, 2020). For instance, online dating platforms, which
often employ asynchronous communication, have allowed adults with ASD to navigate complex social
interactions more comfortably (Gavin, Rees-Evans & Brosnan, 2019). Online forums and games have
also enabled individuals with ASD to share experiences, engage in social interactions, and gradually
develop social skills (Vine Foggo, Webster & Dixon, 2020; Gallup et al., 2016). These findings
demonstrate that asynchronous communication can play a vital role in improving the social and
communication skills of individuals with ASD in non-educational contexts. However, while these
studies have highlighted the positive outcomes of asynchronous communication, it is crucial to
investigate its impact in the context of learning and educational settings to enhance the independence
and social inclusion of individuals with ASD during their educational journey.

3. Methodology

The design of the current research is a basic qualitative study. The term “basic qualitative study”
(Merriam, 2009) refers to studies that focuses only on the generic, basic, and interpretive nature of a
gualitative research approach with a primary goal to uncover and interpret meanings constructed by a
particular group of people who make sense of their lives and their worlds in a particular phenomenon
(Merriam, 2009). This study is a basic and interpretive qualitative research study that focuses on
enhancing the understanding of problems through peoples’ subjective perception and understanding
(Natalie, 2015; Stake, 2010).

The research employs purposive and snowball sampling methods to investigate the online
learning experiences of high-functioning adolescents with Autism Spectrum Disorder (ASD),
specifically focusing on both online synchronous and asynchronous modes of learning. The study
targets adolescents between the ages of 13-18, a critical period according to Erikson's psychosocial
development stages, as it's essential for the development of self-identity and social skills (Erikson, 1982;
Erikson & Erikson, 1997; Shattuck et al., 2011). Participants must have a diagnosis of high-functioning
ASD, falling into category/level one ASD, Asperger's syndrome, or Pervasive Developmental Disorder
- Not Otherwise Specified (PDD-NOS), which necessitates minimal support as per the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) criteria. Additionally, the participants
should be able to communicate in English, Mandarin, or Bahasa Malaysia, as interviews are used for
data collection. The study explores the general online learning experiences of participants and does not
focus on specific subjects, considering the heterogeneous nature of ASD.

Data was obtained by interviewing (one-to-one semi-structured interview) eight high-
functioning adolescents with ASD to capture the essence of the participants’ subjective perception of
their online learning experiences. The whole process was conducted through three rounds of interviews
which took approximately an hour with a 10-minute break in the middle of each session. The research
employed a rigorous process to develop and validate the interview questions used in the study and was
carried out as part of fulfilling a requirement at a private university. The interview questions were
reviewed by the University’s Human Ethics Committee where subsequent amendments were made to
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align the questions with ethical guidelines. They were further validated by a special needs education
expert to confirm their relevance to the research objective and their ability to address the proposed
research questions effectively. To guarantee the clarity and understandability of the questions, pilot
testing was conducted through mock interviews with students who participants in the actual study were
not. This meticulous process of question development and validation aimed to maintain the ethical
standards, relevance, and clarity of the interview questions in the research.

The collected data was then analysed using thematic analysis (TA) with the help of NVivo, a
gualitative data analysis software.

4, Findings and Discussions
From the analysis, six themes emerged in describing the experiences of online learning through
online communication among high-functioning adolescents with ASD. The themes are presented and
discussed below:
4.1 Ability to Self-express
Similar to a face-to-face learning environment, a key theme noticed among the participants of
this study is the ability to self-express. This theme represents the notion of the participants' inability to
adequately express themselves during their online learning classes resulting in — as well as from —

difficulties communicating with others due to various reasons. For example,

| find it a bit difficult to talk to my classmates. Actually, | have a lot of difficulties talking to

them.
(P2)
while P5 said,
That's what | mean. | do not, | am not good at communication. | cannot explain things
(P5)
P6 mentioned,
I find it really hard to express my thoughts and feelings about not juggling it up.
(P6)

As the participants struggled to communicate and were unable to explain what they were trying to say,
they often felt like they were misunderstood.

| feel hard to discuss a bit. Because they don't understand me
(P3).

This inability to self-express represents a significant challenge for high functioning adolescents
with ASD, especially for more outgoing ones. When probed, many of the other participants mentioned
that despite trying hard to explain what they wanted to say, they were still unable to properly express
themselves in a way that they were understood because they were unable to find the right words. This
occurred even when participants made a conscious effort to think about it. For example, these notions
were inferred by P3 as followed:

They keep trying to explain. I am also keep trying to explain. But | feel a bit hard to explain.
Because... uhm... because I don't, I don't, I can't find a word at all. Sometimes I cannot find the
word about my feeling.

(P3)
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This theme aligns with numerous relevant past research studies. Misailidi and Papoudi (2009)
emphasised that individuals with Autism Spectrum Disorder (ASD) experience challenges in social
communication but still possess emotions and the ability to understand others' feelings, albeit differently
from neurotypical individuals. The symptomatology of ASD often affects the integration of emotion
and cognition, resulting in difficulties in comprehending emotional responses, managing personal
emotions, and delivering appropriate emotional reactions (Misailidi & Papoudi, 2009). This suggests
that individuals with ASD can express emotions and grasp others' emotions, albeit through a distinct
subjective lens. Participants in our study echoed this sentiment, expressing their emotions and desires
to communicate like their neurotypical peers. However, their unique perspectives often hindered
effective self-expression, emphasising the importance of understanding and support from friends and
teachers.

6.2 Ability to Understand Others

Despite several of the participants having difficulties expressing themselves, all of them felt
that they were at least able to somewhat understand others during online learning, hence the theme's
ability to understand others. This theme refers to the participants' ability to perceive, comprehend, and
interpret the words and intentions of others when interacting online. This is mentioned by several
participants — although some participants may have expressed higher confidence than others.

I no problem answer teachers’ questions. I can understand
(P1)

Nope. | don't have any problem understanding others. | know what teachers and friends trying
to say or ask. Everything is good. Maybe because my communication skill is not too bad. (P4)
That's... usually most of the time, like... most of the time if it's communicating, it's like in group
work that one I’'m fine, because | have to do the thing. I understand, understand what others,
what I need to do. My communication problem is not, not about | cannot understand what others
say, but, for some reason... | cannot explain. | know what they mean.

(P5)

In a nutshell, the ability to understand others was a clear theme that arose from the participants’
responses regarding their online learning experiences through online communication.

This theme diverges from much of the past research on ASD, which predominantly emphasised
difficulties in comprehending others' thoughts, emotions, and behaviours. Our participants, however,
challenge this narrative. It is essential to acknowledge that all participants in our study were high-
functioning adolescents with ASD, possessing adequate language and social communication abilities—
a departure from many previous studies that encompassed a wider range of functioning levels and age
groups.

The close relationship between language ability and social communication skills and the
development of the theory of mind is well-established (Astington & Jenkins, 1999; Bauminger-Zviely,
2013; Steele, Joseph & Tager-Flusberg, 2003). Empirical studies and reviews, such as the one by Yael
Kimhi (2014), have consistently pointed to deficits in the theory of mind among individuals with ASD
(Mathersul, McDonald & Rushby, 2013; Peterson, Wellman & Slaughter, 2012). These individuals
often struggle to comprehend and relate to others' thoughts and behaviours, misinterpreting verbal and
nonverbal cues, such as tone of voice, sarcasm, jokes, and body language (Bauminger-Zviely, 2013;
Klin et al., 2002).

However, our findings challenge this consensus, suggesting that high-functioning adolescents
with ASD may possess a higher level of theory of mind than their lower-functioning counterparts. This
divergence may be attributed to their language and social communication abilities. It is crucial to
recognize that the context of our study is online learning, which could offer a more structured and
predictable environment for high-functioning students, making it easier for them to understand others.
The use of technology in an academic setting may provide a more familiar and controlled context for
students with ASD, reducing cognitive challenges associated with more unpredictable social
interactions (Huang et al., 2017; Kimhi, 2014; Dritschel et al., 2010). While these studies primarily

848



Asian Journal of University Education (AJUE)
Volume 20, Number 3, October 2024

focused on non-academic settings, our research adds a layer of complexity by highlighting the potential
advantages of high-functioning individuals with ASD in an academic context. The use of both
synchronous and asynchronous online communication enhances their ability to understand others.

6.3 Sense of Physical Presence

Like all situations, the use of online communication has both its pros and cons. In this theme,
the sense of physical presence proves to be a significant factor in the use of online communication. This
theme refers to the physical presence of a teacher or classmate which is a significant reason for
preferring online or offline classes, with a lack of presence in a virtual setting being particularly
noticeable. For many of the participants, they missed physically going to class as they preferred
socialising by talking and playing with their friends in person.

I prefer talking to my friend face-to-face because | miss them, talking to them face-to-face. |

feel more comfortable talking to them face-to-face...talking face-to-face is different where

we are able to see each other physically. Feel a lot closer. We will we are also able to play

with each other and hang out too. There are a few days we could just visit our friends house.
(P2)

I think... It's going back to school now. One is because I have been staying in my home for
way too long. My second reason is, | thought I can meet up back with my friends, best friends
especially. Because we like, didn't meet in a long time. I mean physically. I think it is
important meeting someone physically because it makes new friend much more properly than
making friends online.

(P4)

When asked about how being physically together was preferred, several participants shared the
sense of instant gratification especially in terms of immediate response such as in synchronous
communication, for example, P3 echoed this notion:

I talk to friends only face-to-face because they can respond immediately. If cannot go to
school, I like online class video call like this. | also prefer video call and not message chat.
Chat is too slow.

(P3)

Overall, a majority of the participants shared that meeting physically is crucial and that just
meeting up online or having a phone call was insufficient to feel closer to one another. Instead, they
missed socialising and interacting with their teachers and friends in person as going to school. When
asked to further describe their experiences of why they appreciated physical presence so much, the
participants mentioned that the aspects of having another’s physical presence (energy) were the main
difference when compared to online interaction.

This theme reinforces the importance of social presence and physical presence in developing
high-quality social relationships, as corroborated by numerous past research studies. Social
relationships and well-being are closely intertwined, supported by the social baseline theory (SBT)
(Beckes & Coan, 2011; Coan & Sharra, 2015). SBT highlights that social contact reduces the demands
of emotional regulation and threat assessment, as evidenced by lower neural activation in response to
familiar and predictable others (Beckes & Sharra, 2022). Being alone places a greater adaptive
challenge on the social brain, leading to increased emotional and threat-related demands (Lieberman,
2013).

Prior research has illustrated the positive impact of physical presence and social proximity on
physiological arousal, pain responses, and the perception of the physical environment (Bourassa, Ruiz
& Sharra, 2019; Gross & Proffitt, 2013; Gross & Medina-Devilliers, 2020; Lopez-Sola et al., 2019;
Saxbe et al., 2020; Oishi, Schiller & Gross, 2013; von Mohr et al., 2018). Social proximity,
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characterised by trust based on friendship, kinship, and experience, plays a pivotal role in fostering
relationships (Boschma, 2005). These findings align with our study, where participants deeply missed
the sense of physical presence that enriched their educational experiences and social connections in
face-to-face classes.

6.4 Feelings of Warmth

Interestingly, it was noted that even in the context of online learning — which as mentioned
earlier, has the disadvantage of the absence of physical presence — all participants reported that they
appreciated the feelings of warmth received. In this theme, feelings of warmth infer responses
mentioning any activity, action, or displays of emotions and encouragement that made the participants
feel supported psychologically, emotionally, or both.

Throughout the conversations held, all participants expressed feelings of warmth and kindness
as being key factors towards their comfort and positive emotions towards others. This included their
impression of both their teachers and their peers. Among the types of feelings of warmth, being helpful
and supportive appears to be some of the most significant forms of encouragement for high-functioning
adolescents with ASD during online learning. According to P3,

I like my therapist. She always following me in school and help out if | have difficulties. She
also join my online classes
(P3)

and the others:

I like Mr. V. He accept me as what | am. He know my problem. He know | have autism. He
helped me a lot despite my autism. Whenever | have a problem, | always come to him. | feel |
can communicate with him better.

(P2)

One participant in particular gave a comprehensive explanation of how a helpful and supportive
environment encourages him versus an unsupportive one like what he experienced in an earlier
schooling environment — whereby he was not only scolded but sometimes even insulted. It appears that
kindness and patience are important and an environment that encourages the students to ask questions
is favoured.

Err... I just don't have like favourite uhm... not particularly a favourite teacher because like all
of them are quite quite good, good at their job. So, | would say, all of them is okay. They are
very kind and they understand me. They always encourage me. Most of them are good and
friendly. Generally quite good. They are very supportive. Very different you know...Teachers
in my centre they don't they don't mind explain again and again as long as they get the point
across. They are very patient. They will not mind to explain and like that one particular student
as twelves times, or something like that. They are also not judgmental.
(P5)

All participants expressed feelings of warmth as being key factors towards their comfort and
positive emotion towards others. This feeling is essential during online learning as they often struggle
due to the inherent nature of ASD involving communication difficulties.

This theme "Feelings of Warmth" resonates with the broader literature emphasising the positive
impact of warmth on mental health development, especially in children and adolescents (Kochanska et
al., 2004). Warmth in the form of empathy, encouragement, and patience significantly enhances
cooperation, communication, and behavioural outcomes (Llias et al., 2017). Our participants also
echoed these findings by expressing profound appreciation for the warmth shown by their teachers and
peers, including the feelings of being understood, encouraged, and patient with, contributing to the sense
of warmth and inclusiveness.
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Recent research has shed light on the significance of feeling understood in the context of
education, with a focus on the role of teacher-student interactions (Klem, Connell & Wagenaar, 2001).
Our theme extends these implications by underscoring the constructive impact of patience, especially
in an online learning environment (Klem, Connell & Wagenaar, 2001). The importance of patience in
the context of ASD was further substantiated by the findings of Nind and colleagues (2013), where
teachers' and support staff's patience were a key factor in facilitating positive interactions and learning
outcomes for children with autism.

6.5 Useful Software Features

Aside from the earlier mentioned benefits of online communication, the participants also stated
the usefulness of online features in facilitating their online learning as reasons for their enjoyment of a
virtual learning environment. Many of the participants felt that the use of online search tools such as
Google and translation tools was particularly useful for them as it allowed them to gain more
information and a better understanding of a specific subject or topic. For example,

Well, attending online class it's easy to learn. I can search anything online. If I don’t understand
anything, | can just go to google and type out the word or google translate

(P2)

I only use Wikipedia and google search. I use them if I don’t understand certain things. It is
very helpful. Using these is better than studying in face-to-face class
(P3)

Other than information and translation-based tools, some of the participants also shared more
specific details about other forms of online tools and software features that have made their online
experience more enjoyable. This included the use of online meeting platforms, online documentation,
educational videos, and customisation tools.

I like both online and face-to-face classes but prefer online as they provide us videos. The
teachers use educational videos that are easy to understand. You can also make your own video
by recording the screen. | also always use YouTube, Google search and Google translate to find
more information and if | do not understand something. | use translate to translate things | do
not understand and YouTube to gain meaning and answers. | also like to write in Google
document more than paper as I can customise the document by changing the fonts, size, add
shapes and more — and just type instead of using my hand to write.
(P7)

In summary, a thorough investigation of the participants' experiences of online learning using
online communication tools reveals useful software features as a key theme of this study. The use of
additional features such as the conveniences of online meeting platforms, virtual spaces such as
GatherTown, online documentation, educational videos, and customisation tools was also part of the
reasons why the participants enjoyed using online communication tools and preferred online lessons.

This theme aligns with the ongoing trend of utilising technology to support individuals with
ASD in various contexts, particularly education (Gallup et al., 2016). Technology provides flexibility
and creativity, accommodating the diverse learning styles and preferences of individuals with ASD.
Our participants found various online software tools to be beneficial for enhancing their online learning
experience, such as virtual environments, video explanations, and visual aids. This aligns with existing
literature emphasizing the benefits of visual supports, video modeling, and virtual reality in promoting
learning and social interaction in individuals with ASD (Fletcher-Watson et al., 2014; Gallup et al.,
2016).

Moreover, the use of technology may provide individuals with ASD a sense of control and
familiarity. This aligns with the findings of Van der Geest and colleagues (2019), who emphasized the
importance of predictability in online education, catering to the needs of students with ASD. The
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availability of technology can provide a structured and supportive environment, compensating for the
challenges often faced by individuals with ASD in traditional educational settings (Van der Aa et al.,
2016).

6.6 Effects of Negative Past Experiences

Despite the clear benefits of online communication and its effectiveness in helping high-
functioning adolescents with ASD communicate with others, negative past experiences have
significantly affected the confidence and sensitivity of many of the participants. As such, while many
of the participants feel that communicating online may be easier, they are still hesitant to reach out or
communicate with their peers and teachers even in an online learning environment.

Amongst the type of negative past experiences, one major factor appears to be a lack of response
from the contacted party. P3 for example, mentioned

I don't message. | don't type message to my friends anymore. Because they're only busy. They
always don't respond
(P3)

At times, the participants also felt like they were being a nuisance to others. On top of not
getting a response, their attempts at communicating would sometimes be met with unpleasant reactions
or a scolding, thus creating a sense of discomfort and possibly even fear such as that demonstrated by
the following statements.

Last time people always, always, get... angry because they don't know what I am saying, and,
say like I am bothering them a lot. So, so now I just don't bother them too much
(P5),

Well, not, well, I am not kind of scared of teachers scolding me. The outcomes vary. Either they
would answer my question or basically just, or just not be pleasant at all
(P6)
Some of the participants were also concerned about their impression on others. P6 for example, does
not like attention as he does not want to be viewed in a negative context.

I... I... don't, I don't really like a lot of attention focus on me. Because, because they, they will
think that... I... I am weird. So, | generally try to, | try to focus on my own and use online
resources instead of asking teacher questions.

(P6)

Despite the numerous benefits of online communication in the facilitation of online learning,
the effects of negative past experiences appear to be a recurring theme in the participants’ responses.
As beneficial as online communication is for people with ASD, most of the participants shared that they
still hesitated to reach out or communicate with their teachers and peers as their negative past
experiences have significantly affected their confidence and sensitivity. Being ignored or lacking
responses from others, being misunderstood, being considered a nuisance or disturbing others, and
having unpleasant reactions from others have led the participants to become overly sensitive towards
the concerns of others, including their potential impression towards others.

Even though most of the negative past experiences happened in the context of face-to-face
communication, the participants are undoubtedly still affected by them even in an online learning
environment as they are afraid of having history repeat.

This theme highlights the profound impact of negative past experiences on individuals with
ASD. These experiences, such as isolation, discrimination, and feeling misunderstood, can lead to
significant distress, anxiety, depression, and even trauma, influencing both mental health and learning
(Rohner, 2004). Our participants shared their personal experiences of rejections, bullying, and negative
repercussions in face-to-face settings, which contributed to their hesitance to engage with others, even
in an online learning context. These findings echo the outcomes of previous studies examining the long-
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term consequences of negative social experiences on the social and emotional functioning of individuals
with ASD (Rohner, 2004). It is imperative to note that negative experiences are particularly detrimental
for individuals with ASD due to their heightened vulnerability to stress and anxiety (Bauminger &
Yirmiya, 200).

The availability of software features such as the ability to rewatch lessons and edit messages
can play a crucial role in helping individuals with ASD overcome the challenges posed by negative past
experiences. This aligns with the findings of Golan and Baron-Cohen (2006), emphasising the potential
of video modelling in autism intervention, and Parsons and Mitchell (2002), who highlighted the utility
of technology in promoting social interaction among children with autism. By facilitating review and
modification, these software features can empower individuals with ASD, providing a sense of control,
predictability, and, most importantly, a way to correct misunderstandings or missteps, reducing the
anxiety associated with social interaction (Gallup et al., 2016).

8. Conclusion and Recommendations

By synthesising and contextualising the study's themes within the existing body of research, we
gain a more comprehensive understanding of the nuances and complexities of high-functioning
adolescents with ASD in an online learning environment. These findings not only underscore the
unique experiences of individuals with high-functioning ASD but also reveal the potential of
technology to support and enhance their social communication and learning experiences. In the context
of online learning, participants appreciated useful software features like visual aids, emojis, and text
messages. Visual explanations were particularly effective for students with ASD, aligning with prior
research emphasising their visual learning strengths (Alberta Learning, 2003; Diener et al., 2015).
While past negative experiences hindered their social interactions, the study highlighted that software
features can support them in overcoming these challenges, enabling reengagement in social
interactions. This study provides a preliminary exploration of the online learning experiences of high-
functioning adolescents with ASD. While the findings are not specific to particular subjects or grades,
they establish a foundational understanding for future research and interventions aimed at enhancing
the support provided to this group. The study suggests multiple areas for further investigation,
including the ideal balance between online and face-to-face learning, the impact of IT knowledge and
skills on online learning, and the unique experiences of high-functioning adolescents with ASD in
specific learning environments.

9. Limitations and recommendations

The limitation of this study stemmed from the consent of teachers and parents which limited
participant numbers. Some parents hesitated due to past experiences or concerns about discomfort for
their children during interviews. Additionally, demands by teachers or parents for monetary
compensation for participation in the study further reduced participation. The permission required from
the parents and teachers filtered quite a large number of potential participants who may have been able
to provide more valuable data to the research. Secondly, voluntary participation led to self-selection
bias by the targeted participants which may have potentially skewed the data towards those better at
communication, despite the importance of understanding all perspectives. Lastly, the diverse nature of
ASD means findings may not be generalised due to variations in speech, language, and other
developmental aspects among participants.

Given that this study provides a foundational understanding but lacks specificity in subjects and
grades. Future research should delve deeper into specific subjects and grades to provide more
comprehensive insights into online learning experiences among high-functioning adolescents with
ASD. This will enable researchers to address specific challenges and tailor interventions accordingly.
Besides that, many questions remain unanswered regarding the implementation of hybrid learning for
adolescents with ASD. Future research should focus on determining which parts of the curriculum are
best suited for online and face-to-face delivery to optimise learning outcomes. Understanding the
dynamics of hybrid learning can inform educational practices and policies. Finally, a critical
examination of online learning experiences from alternative theoretical perspectives, such as
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experiential or behavioural learning theories, can offer new insights and approaches to support
adolescents with ASD in their educational journey.

While this study focused on adolescents with ASD, the findings hold relevance for higher
education settings, particularly in understanding the challenges faced by university students with similar
needs. The self-selection bias observed in this study could also manifest at the university level, where
students with ASD may self-exclude from participating in online or hybrid learning environments.
Besides that, the need for tailored interventions based on specific courses becomes even more critical
in a university context, where diverse academic demands may exacerbate the challenges faced by
students with ASD. By expanding research to include university students with ASD, future studies can
offer insights into how online and hybrid learning models can be optimized to support inclusive
education, address communication barriers, and provide appropriate accommodations to improve
learning outcomes.
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