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Abstract—The COVID-19 pandemic has led to temporary 

school closures affecting over 90% of students worldwide. This 

has exacerbated educational inequality, particularly for students 

with learning disabilities such as autism spectrum disorder 

(ASD), whose routines, services, and support they rely on have 

been disrupted. To address this issue, it is important to 

investigate virtual teaching and learning (VTL) strategies that 

can provide a more effective learning experience for these unique 

learners. The main objectives of this research are twofold: to 

investigate the challenges faced by teachers and students with 

ASD in Malaysia when adapting to online education, and to 

explore how the learning process occurs during the pandemic. 

Additionally, the study aimed to identify suitable VTL 

technology for autism care centres. Four autism care centres 

were visited for on-site observation activities, and interviews 

were conducted with the care centre principals. Two sets of 

online questionnaires were distributed to 10 autism care centres, 

where 6 principals and 16 teachers provided feedback. The data 

collected through on-site observations, interviews, and online 

questionnaires, were then analysed to construct an instructional 

digital model (IDM) for VTL.  The model is very significant as a 

guide for the development of VTL platform for autism care 

centres. Finally, a VTL platform development framework was 

created, which provides a structure for system developers to 

conduct further research on the development of VTL platform 

based on the IDM. The framework aims to facilitate the 

successful implementation of the VTL. 

Keywords—Instructional digital model; virtual teaching and 

learning; autism; online learning; pandemic 

I. INTRODUCTION 

In response to the COVID-19 pandemic, the government of 
Malaysia implemented the Movement Control Order (MCO) 
which resulted in the closure of all kindergartens, public and 
private schools, including day schools and full boarding 
schools [1]. This disruption in the traditional classroom setting 
meant that many students, including those with special needs, 
were unable to continue their studies [2]. In response, online 
learning was implemented at home, but this has caused concern 
about the quality and inclusiveness of education, and the risk of 
many students being left behind has increased. In this new 
environment, schools, teachers, students, and parents have had 
to adapt to a new norm and method of teaching and learning 
[3]. 

Due to the pandemic, students with learning disabilities 
have faced significant challenges as their communication with 

teachers has been hindered, and their access to educational 
resources has been restricted [4]. Among them, students with 
autism spectrum disorder (ASD) require specialised support to 
ensure that they can learn the same material as their peers in a 
manner that suits their skills and abilities [5]. Thus, a novel 
education approach is necessary to address the distinct 
requirements of these students in this new situation. 

The lack of educators specialised in teaching students with 
special needs, particularly those with autism, presents 
significant difficulties in providing effective education [6]. 
However, there is now a glimmer of hope for enhancing 
teaching and learning methods for students with ASD through 
the progress of digital technology. Assistive and instructional 
technology allows students on the autism spectrum to 
participate more fully in their education, whether it is in their 
home, school, or community, thereby providing equal 
opportunities for students with special needs and those without 
[7]. 

To support virtual teaching and learning (VTL) for students 
with ASD, a special platform should be considered to allow 
these students to gain the same knowledge as other students, 
and thus reduce the learning gap between them. The challenges 
of teaching and learning involving students with ASD should 
be studied to determine the Information and Communication 
Technology (ICT) needs for teachers at care centres. An 
instructional digital model (IDM) needs to be established to 
guide the development and effective implementation of VTL. 

Thus, this study aimed to answer the following research 
questions: 

1) What are the challenges encountered by teachers and 

students with ASD when adopting online education, and how 

does the learning process unfold during the pandemic? 

2) What type of ICT environment is required to facilitate 

the inclusion of students with ASD in virtual learning, 

particularly during a pandemic? 

3) How can an IDM for VTL be developed for students 

with ASD based on the gathered information on their needs 

and limitations? 

In order to answer the research questions, on-site visits 
were made to four selected autism care centres to obtain visual 
insight and understand what types of ICT equipment and tools 
are available and utilized at those centres. During these visits, 
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in addition to observing the premises, principals were also 
interviewed. Online questionnaires were created and 
distributed to the teachers and principals. The questionnaire 
aimed to obtain information about the ICT facilities available 
at the centres, as well as to gather feedback from teachers and 
principals on their profiles, perceived ICT skills, experiences, 
problems and challenges during pandemic, and their opinions 
on the potential integration of VTL. The study data were 
analysed and used to construct an IDM specifically for autism 
care centres. 

This research paper aims to investigate the challenges and 
potential benefits of utilizing VTL for autism care centres. The 
following sections begin with a review of related works in the 
field. The methodology section describes the approach taken to 
conduct the research, including data collection and analysis 
methods. The analysis and discussion section presents the 
findings and examines their implications. Based on the results, 
recommendations are provided for the construction and 
implementation of the proposed IDM for autism care centres. 
The paper concludes with a summary of the findings, future 
directions for research, and the potential impact of IDM on the 
field of virtual teaching and learning for students with autism. 

II. RELATED WORKS 

A. Efforts by International Organisations 

The United Nations (UN) recognises that digital 
technologies can be a powerful tool for individuals with ASD 
to access educational and vocational opportunities. Digital 
learning technologies have been recognised as a cost-effective 
way of providing specialised training and support for 
individuals with ASD, and they can also help to create a more 
inclusive society by reducing barriers to learning and 
employment. In 2020, the UN launched a global initiative 
called the "Roadmap for Digital Cooperation," which aims to 
ensure that everyone has access to the benefits of digital 
technology, including individuals with disabilities such as 
autism. The roadmap highlights the importance of promoting 
digital literacy and skills, as well as the need for accessible and 
inclusive digital technologies [8]. Another significant initiative 
is the UN's Sustainable Development Goals (SDGs), which 
aim to achieve universal access to quality education, including 
for individuals with disabilities, by 2030. SDG 4.5 specifically 
calls for the elimination of gender disparities in education and 
the promotion of inclusive and equitable education for all, 
including individuals with disabilities such as autism [9]. In 
addition to these overarching initiatives, the UN has also 
developed specific programs and resources to support digital 
learning for individuals with ASD. For example, the UNICEF 
Office of Research-Innocenti, in partnership with the World 
Autism Organisation and the International Society for Autism 
Research, developed a toolkit in 2020 to support the 
implementation of digital technologies for children with ASD. 
The toolkit provides guidance on how to adapt existing digital 
learning resources to meet the needs of children with ASD, and 
it includes case studies and best practices from around the 
world [10]. 

The World Health Organisation (WHO) has been actively 
promoting digital health through its Global Observatory for 
eHealth (GOe) initiative. The WHO has also published several 

reports and guidelines on digital health for children with 
disabilities, including autism. The report highlights the 
importance of using digital technologies to promote health 
equity of children with disabilities and provides 
recommendations for governments and education providers 
[11]. 

The World Autism Organisation (WAO) is a non-profit 
organisation that focuses on improving the quality of life for 
individuals with ASD worldwide. WAO has launched the 
Autism Connection, an online community for individuals with 
ASD and their families. The platform provides a safe and 
supportive space for individuals with ASD to connect with 
others and share their experiences. The platform also offers 
resources and information on autism, including virtual events 
and webinars. Additionally, WAO has launched a campaign to 
raise awareness of the importance of virtual learning and the 
need to ensure that individuals with ASD have access to 
quality education, regardless of their location or circumstances. 
Through these efforts, WAO is supporting the education and 
development of individuals with ASD and their families, as 
well as the wider community [12]. 

B. Online Education for Individuals with ASD in Malaysia 

According to the World Health Organisation (WHO), 
approximately 1% of children worldwide have autism [13]. In 
Malaysia, research indicates that the prevalence of autism has 
increased, with an estimated ratio of 1 in 68 individuals 
without autism, and around 9,000 children are born with autism 
each year. The Ministry of Health (MOH) reports that the 
number of diagnoses for autism spectrum disorder has steadily 
risen over the last decade, with 589 children aged 18 and under 
diagnosed with ASD in 2021, a 5% increase from the previous 
year [14]. 

According to the Education Act 1996, students under the 
responsibility of the Ministry of Education (MOE) who have 
special needs are those with visual, hearing, and learning 
impairments. Learning disabilities refer to cognitive issues that 
are considered treatable and allow students to receive formal 
education. The Malaysian Education Development Plan 
(MEDP) 2013-2025 has outlined clear objectives to be met 
over a 13-year period concerning quality, equity, access to 
education, as well as educational management efficiency and 
effectiveness. Eleven strategic shifts have been formulated to 
transform the education system, with the first shift being to 
provide equal access to internationally recognised quality 
education. Students with special needs, such as those with 
autism, are included in this objective [15]. The Shared 
Prosperity Vision 2030 (SPV 2030) highlights people with 
special needs as a target group. The overarching principle of 
the new national policy is to promote the development of all 
communities in Malaysia [16]. 

Several organisations and bodies in Malaysia are 
responsible for providing support and assistance to individuals 
with ASD. One such organisation is the National Autism 
Society of Malaysia (NASOM), which aims to provide services 
and support to individuals with ASD and their families [17]. 

In recent years, the Malaysian government has made efforts 
to provide online education for individuals with ASD. One 
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such initiative is the MOE TV Pendidikan program, which 
provides online classes for students with special needs, 
including those with autism. The program includes subjects 
such as mathematics, science, and language, and is available 
for primary and secondary school students [18][19]. 

Another government initiative is the MyAutism Portal, 
which is an online platform that provides resources and 
information on autism for parents, caregivers, and educators. 
The portal includes various modules, such as early 
intervention, communication, and social skills. Additionally, 
the Malaysian Communications and Multimedia Commission 
(MCMC) has launched the JomBelajar@Home program, 
which provides online education for students with disabilities, 
including autism [20][21]. The program includes a range of 
subjects, including academic and vocational skills, and is 
accessible to students with disabilities nationwide. With the 
current COVID-19 pandemic situation, online education has 
become increasingly important for individuals with ASD who 
require special education. 

C. Other Related Studies 

The COVID-19 pandemic has presented numerous 
challenges for children with ASD and their families. It has 
increased the burden on caregivers of children with ASD, who 
may not have access to the necessary resources to manage their 
child's condition. This highlights the need for more resources 
and support for caregivers, who play a critical role in the care 
of children with ASD [22]. 

A study conducted by [23] surveyed parents of children 
with ASD in the United States and found that they faced 
several challenges related to the provision of education and 
support for their children. These challenges included lack of 
resources and difficulties in maintaining routines. To address 
these challenges, Stenhoff et al. [24] provided guidance for 
educators and caregivers on how to support children with ASD 
during the pandemic. They stressed the importance of 
maintaining routines and structure, providing clear 
communication, and using visual supports to help children 
understand and cope with the changes brought about by the 
pandemic. The researchers explored the challenges faced by 
parents of children with ASD in Taiwan during the pandemic 
and the strategies they used to overcome them. They found that 
parents faced difficulties in adapting to online learning and 
employed a variety of strategies to overcome these challenges. 

Several studies have investigated the impact of the COVID-
19 pandemic on the support and therapy available for children 
with ASD. Johnsson et al. [25] conducted a study in India and 
found that teletherapy could be an effective solution for 
children with ASD who may not have access to traditional 
therapies due to the pandemic. This highlights the potential of 
teletherapy to overcome the lack of access to traditional 
therapies and provide remote access to therapy. Similarly, 
Furar et al. [26] investigated the impact of the pandemic on 
social support for families of children with ASD in Greece and 
found that the lack of social support has significantly affected 
these families, who already have limited access to experts and 
resources. This emphasises the need for more support for 
families of children with ASD, particularly during times of 
crisis. Furthermore, Syriopoulou-Delli et al. [27] reviewed 

technology-assisted services for individuals with ASD and 
found that while such services have the potential to provide 
additional resources and support, there is a need for more 
resources and expertise to ensure their effectiveness and 
accessibility. 

III. METHODOLOGY 

A. Overview 

Research plays a vital role in gathering information and 
data to support the development of evidence-based practices. In 
the context of autism care centres, research is crucial for 
understanding the needs of children with ASD and developing 
effective care strategies. Hyett et al. [28] emphasized the 
importance of employing various research methods in autism 
care centres to gain a better understanding of the needs of 
children with ASD and to develop effective care strategies. 

The purpose of this research was to investigate the 
challenges encountered by teachers and students with ASD 
when transitioning to VTL during the COVID-19 pandemic, 
and to explore how the learning process unfolds in this new 
context. Additionally, the use of ICT in the practices and 
services of several autism care centres in Malaysia was also 
part of the study. To achieve the research goals, several 
activities were undertaken, including literature review, on-site 
observations, interviews with principals, and an online 
questionnaire for both teachers and principals of the autism 
care centres. The literature review provided a theoretical 
framework for the study, while on-site observations allowed 
for a deeper understanding of the challenges faced by teachers 
and students with ASD during the pandemic. Interviews with 
principals provided insights into the strategies used by the 
centres to support VTL, and the online questionnaire helped 
gather information from the participating teachers about their 
experiences and challenges regarding VTL for students with 
ASD. 

In summary, the research emphasises the significance of 
using diverse research techniques to comprehend the VTL 
requirements of children with ASD and to produce effective 
care and teaching strategies in the form of digital content. The 
outcomes of the study are expected to facilitate the 
construction of an Instructional Digital Model that can support 
the creation of a VTL platform specifically designed for autism 
care centres. 

B. On-site Observation 

Observation is a commonly used research method that 
involves direct observation and recording of behaviours and 
activities in a specific setting. In an autism care centre, 
observation can be used to study the interactions between 
teachers and students with ASD, the physical environment, and 
the effectiveness of different care strategies [29]. 

To conduct on-site observation in autism care centres, the 
researchers visited four different autism care centres from 
different organizations to prevent any bias. A guideline in the 
form of an on-site observation form was used to observe ICT 
facilities available at the centres. The form consisted of five 
sections that were specific to particular aspects of the facilities, 
including ICT infrastructure, security, storage, teaching and 
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learning, and administration. Each section required direct 
observation to record comments and judgments on the ICT 
aspects [30]. 

To ensure that no aspect was left unobserved, the 
researchers checked all required aspects on the form before 
concluding the observation. Through on-site observation, the 
researchers gained insight into the operations of the autism care 
centres and identified potential areas for improvement. Notes 
were taken, and practices or services that involved ICT were 
recorded. 

C. Interviews 

Interviews are widely used in research to explore a range of 
topics related to autism, including telehealth services [31], 
social communication challenges [32], and classroom-based 
interventions [33]. Interviews are a valuable research method 
for exploring the experiences and perspectives of those 
involved in autism care, as they provide detailed and nuanced 
insights into the topic [34]. 

In this study, interviews were conducted with the principals 
or managers of the four autism care centres during on-site 
observation activities. Informed consent was obtained from 
each participant prior to the interview, which was based on 
semi-structured questions covering various aspects of the 
premise facilities, teachers' profiles, skills, experiences, ICT 
tools used in teaching, and challenges faced during the 
pandemic. The semi-structured questions were designed to 
elicit detailed information from the participants about their 
experiences with ICT tools in teaching and their challenges 
during the pandemic. The interviews were conducted in person 
and lasted between 30 to 60 minutes, and the audio recordings 
were transcribed and analysed to identify themes and patterns 
in the data. 

In conclusion, interviews are a valuable research method 
for exploring the experiences and perspectives of those 
involved in autism care. In this study, interviews with the 
principals or managers of the autism care centres provided 
valuable insights into the use of ICT tools in teaching and the 
challenges faced during the pandemic. The data collected from 
the interviews were used to support the findings of the research 
and to develop recommendations for improving the use of VTL 
in autism care centres. 

D. Online Questionnaire 

Online questionnaire is a research method that involves 
administering a set of questions to individuals through an 
online platform [35]. In an autism care centre, this method can 
be used to gather information from a large sample of 
individuals who related with students ASD, such as families, 
and caretakers. For instance, researchers can administer 
surveys to caretakers and families to understand their 
experiences with the care provided in the centre. 

Similarly, surveys can be administered to staff members to 
gather information on their training needs, challenges, and 
suggestions for improving care. Through online surveys, 
researchers can collect data from a wide range of participants, 
providing a more comprehensive understanding of the needs of 
individuals with ASD [36]. 

This study utilized an online questionnaire as a data 
collection method due to time constraints and the pandemic 
situation that limited in-person meetings. The study used a 
convenience sampling technique to disseminate the 
questionnaire to potential respondents. The selection of autism 
care centres was based on their accessibility and proximity to 
the researcher, rather than a probability-based sampling 
method. The data collection platform used was Google Form, 
and link of questionnaire was distributed via email and the 
WhatsApp application to several autism care centres in 
Malaysia. Respondents could complete the online 
questionnaire on their laptop, desktop, tablet, or mobile phone, 
and it took approximately five minutes to finish. 

The study developed two sets of online questionnaires: one 
for principals and another for teachers or caretakers of students 
with ASD who received care at the participating centres. The 
questionnaires were based on structured questions that covered 
various aspects of the participants' profiles, ICT skills, ICT 
experiences, ICT tools used in teaching, and challenges they 
faced during the pandemic [37]. The questionnaires were 
designed to be user-friendly and easily accessible through 
online platforms. The teachers and principals were provided 
with a link to the respective questionnaire through email and 
were given clear instructions on how to complete the 
questionnaire. The responses from the questionnaires were 
collected and analysed to identify themes and patterns in the 
data. 

IV. ANALYSIS AND DISCUSSION 

A. Overview of Research Findings 

The flow of the research process to investigate the impact 
of the COVID-19 pandemic on teaching and learning in the 
selected autism care centres in Malaysia consists of several 
stages. A summary of the research findings based on the 
research process is as illustrated in Fig. 1. 

The initial stage in the research process flow is data 
collection, whereby the investigators employed three primary 
methods, namely on-site observations, interviews, and online 
questionnaires, to collect information. The second stage is data 
analysis and findings, where the researchers utilised NVIVO, a 
qualitative data analysis software, to organise and structure the 
data obtained. The information collected through on-site 
observations, interviews, and online questionnaires underwent 
analysis, and the outcomes were integrated to identify recurrent 
themes and patterns. During this phase, three themes emerged: 
1) Challenges encountered during the pandemic; 2) ICT 
requirements; and 3) Instructional model. 

The third stage comprises interpreting the data analysis 
results to gain a more profound comprehension of the 
difficulties, technology prerequisites, and instructional 
approaches employed by autism care centres during the 
pandemic. The interpretation process involves scrutinizing the 
data and recommendations based on the findings within the 
context of existing literature and theories associated with the 
influence of challenges on education and the utilization of 
technology to promote VTL. The outcome of this phase is the 
identification of VTL platform elements, recommended 
technologies, and digital platform features. 
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Fig. 1. Research process flow and findings. 

In the research process, the ultimate step involves 
constructing a model where the researchers utilised the 
findings from earlier stages to create an IDM for VTL in 
autism care centres. The objective of the IDM is to tackle the 
issues caused by the COVID-19 pandemic and enhance the 
educational experience for children with ASD in the virtual 
environment. The core of IDM consists of strategies, methods, 
and skills tailored to meet the specific requirements of students 
with ASD in the VTL context. At this stage, the researchers 
also formulated the proposed framework for the VTL 
development. 

B. Preliminary Analysis 

Based on the online questionnaire that received responses 
from 16 teachers, the result revealed that 87.5% of the 
responding teachers were female, and 76% were under 36 
years of age. Most of them had between 1-5 years of 
experience in teaching-learning related to autism, and only 
31.3% had ever attended a course or had a special education 
certificate. 

In terms of ICT skills, the result found that 62.5% of the 
responding teachers did not have any certification in ICT skills, 
and 93.8% had knowledge in Microsoft Office. WhatsApp was 
the most commonly used social media for communication with 
parents or guardians. The study revealed that there is a 
relatively large gap between teachers' knowledge and virtual 
learning skills, with the majority of the respondents having 
moderate or very little knowledge about VTL. Videos from 
YouTube were the most often software used for teaching, 

followed by downloaded apps from the internet, Ms 
PowerPoint, and others. 

C. Data Analysis 

Table I shows the categories of information collected and 
structured using NVIVO application. The first source, on-site 
observations, captured information on ICT infrastructure, 
including internet and WiFi availability, ICT security measures 
such as CCTV cameras and door access, and ICT tools for 
teaching and learning such as PCs, laptops, tablets, LCD TVs, 
digital boards, projectors, social media, educational software, 
and related websites. The observations also covered ICT tools 
for administration, including MS Office, email, and accounting 
systems, as well as ICT storage tools such as file explorer, 
USB pen, and external HD. 

The second source, interview transcriptions, captured 
information on the premise facilities, including classrooms, 
kitchens, and offices, as well as the students' demographic, 
staff resources, teaching content and modules, financial 
resources, and management and administration. The interviews 
also captured information on the problems and challenges 
encountered during the pandemic. 

The third source, online questionnaires, captured 
information on the profiles of the teachers and caregivers, their 
skills and experiences, ICT tools used for teaching, problems 
and challenges encountered during the pandemic, and their 
views on VTL for students with ASD. 

TABLE I.  DATA SOURCES AND NODES 

Sources Nodes 

On-site Observation 

ICT Infrastructure 
(Internet, WiFi) 

ICT Security 

(CCTV Camera, Door Access) 

ICT for Teaching Learning 
(PC, Laptop, Handphone, Tablet, LCD TV, 

Digital board, Projector, Social media, Edu 

software, related websites) 

ICT for Administration 
(Ms Office, Email, Accounting System) 

ICT Storage 

(File Explorer, USB Pen, External HD) 

Interview Transcription 

(principals) 

Premise facilities (classroom, kitchen, office, etc) 

Students/children demographic 

Staff resources 

Teaching content and modules 

Financial resources 

Management and administration 

Problems and challenges during pandemic 

Online Questionnaire 

(teachers, principals) 

Profiles 

Skills 

Experiences 

ICT tools used for teaching 

Problems and challenges during pandemic 

Views 

On-site 
Observations 

Interviews 
Online 

Questionnaires 

Thematic & 
Category 

ICT 
requirements 

VTL Platform Elements 
Recommended Technologies 

Digital Platform Features 

Instructional Digital Model (IDM) 
VTL Platform Development Framework  

Instructional 

model 

Challenges 
during 

pandemic 

Data Analysis & 

Findings 

Data Collection 

Interpretation 

Model Construction 
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Overall, the table shows that the study collected a wide 
range of information related to the impact of the pandemic on 
teaching and learning in autism care centres. The information 
is structured in a way that enables easy comparison and 
analysis, making it easier to draw conclusions and make 
recommendations based on the findings. 

Three themes emerged from the data analysis were: 
teachers’ challenges during the pandemic, ICT requirements 
for online teaching and learning, and an instructional model for 
students with ASD. The following sections provide analysis of 
each theme and its implications for teaching and learning in the 
context of the pandemic. 

D. Theme 1: Challenges during the Pandemic 

The first theme that emerged from the data analysis was the 
challenges that teachers faced during the pandemic. This theme 
is directly related to the first research question as stated in the 
initial section. Useful information acquired through interview 
sessions with participants, observations and online 
questionnaire were taken into account as evidence and inputs 
for data analysis. 

Table II shows the challenges faced by teachers of the care 
centres in teaching children with ASD during the pandemic. As 
the pandemic has affected many aspects of daily life, it has also 
brought challenges to teaching and learning for children with 
ASD. 

TABLE II.   CHALLENGES IN TEACHING CHILDREN WITH ASD 

(TEACHERS’ FEEDBACK) 

Challenges Description of findings 

Cooperation 
from parents 

Parents play a critical role in supporting their children's 
education, especially during the pandemic when much of 

the learning takes place at home. Ensuring cooperation 

from parents is important to maintain the continuity of 
education. 

Funds for 
activities 

Activities outside the classroom are essential for children 

with ASD, and the pandemic has limited the opportunities 
for these activities. Funding can be a challenge for 

carrying out these activities in a safe and effective manner. 

Communication 

and behavioural 

problems 

Children with ASD often struggle with communication 

and behaviour, and these challenges have been amplified 
during the pandemic due to the disruption of routines and 

increased stress levels. 

Managing 
emotions and 

behaviours 

Children with ASD may have difficulty managing their 
emotions and behaviours, and this can be exacerbated by 

the pandemic. 

Repetition of 

teaching 

methods 

Children with ASD often require repetition of teaching 

methods to achieve satisfactory learning outcomes, and 
this can be a challenge for educators during the pandemic 

when resources may be limited. 

Cultivating 

discipline 

Daily routines are essential for children with ASD, and 
cultivating discipline in performing these routines can be 

challenging during the pandemic when routines may be 

disrupted. 

Children 

tantrums 

Children with ASD may have tantrums, and these can be 

exacerbated by the pandemic due to increased stress levels 

Sexual 

development of 
autistic 

adolescents 

Adolescents with ASD may have difficulty understanding 

sexual development and behaviours, and this can be a 
challenge for educators during the pandemic when access 

to resources may be limited. 

Self-

management 
and use of toilet 

Children with ASD may require support in self-
management and using the toilet, and this can be a 

challenge for educators during the pandemic when 

resources may be limited. 

The teachers feedback provided a range of problems, 
including the lack of adequate training on online teaching, 
limited access to ICT infrastructure and resources, and 
difficulties in maintaining student engagement and motivation. 

Table III outlines the significant difficulties and obstacles 
encountered by autism care centres amid the pandemic, as 
identified through a comprehensive analysis and feedback from 
principals. 

TABLE III.  CHALLENGES OF AUTISM CARE CENTRES DURING THE 

PANDEMIC (OVERALL ANALYSIS) 

Challenges Description of findings 

Limited access to 
therapy and services 

Many autism care centres had to temporarily close 

or reduce their services due to the pandemic. This 

has resulted in limited access to therapy and 
services for individuals with ASD, which can have 

a significant impact on their progress and 

development. 

Staffing shortages 

Some autism care centres have experienced 

staffing shortages due to illness, quarantine, or 

personal reasons. This has made it challenging to 
provide education, adequate care and support for 

individuals with ASD. 

Financial difficulties 

The pandemic has resulted in financial difficulties 

for the autism care centres, as they have had to 
incur additional expenses related to Personal 

Protective Equipment (PPE), cleaning, and 
sanitisation. This has led to reduced services and 

increased financial burden on the centres. 

Changes in routine 

Individuals with ASD thrive on routine and 

predictability. However, the pandemic has 
disrupted routines and introduced uncertainty, 

which can cause distress and anxiety for 

individuals with ASD. 

Social isolation 

Individuals with ASD may already struggle with 

social skills and communication, and the pandemic 

has made social isolation more prevalent. This can 

lead to increased feelings of loneliness, anxiety, 

and depression. 

Technology challenges 

All autism care centres have to adapt to virtual care 

and therapy, which can be challenging for 
individuals with ASD who may struggle with 

technology or have difficulty engaging in virtual 

sessions. 

In conclusion, autism care centres in Malaysia have faced 
significant challenges during the COVID-19 pandemic. These 
challenges have affected the delivery of care and support as 
well as teaching and learning for individuals with ASD, 
resulting in increased stress and difficulties for both individuals 
with ASD and their caregivers. 

E. Theme 2: ICT requirements for online teaching and 

learning 

The second theme that emerged from the data analysis was 
the ICT requirements for online teaching and learning. The 
results of this data analysis have helped a lot to answer the 
second research question and shed light on the specific ICT 
needs in the context of autism care. 

To gather comprehensive information regarding the ICT 
facilities available in autism care centers, an online 
questionnaire was administered due to the limitations posed by 
conducting on-site observations. This questionnaire was 
thoughtfully designed to elicit feedback on the utilization of 
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ICT tools and the overall capabilities of the care centers in 
integrating technology into their educational practices. The 
questionnaire received responses from 16 participants, 
including teachers and principals, representing six different 
autism care centers. 

The gathered feedback, as described in Table IV, provided 
significant insights into the current state of ICT implementation 
within the participating autism care centers. 

TABLE IV.  ICT FACILITIES IN AUTISM CARE CENTRES 

Type of Information Description of findings 

Age of autism care 
centre 

Four centres had been operating for less than five 

years, one for less than ten years, and one for 

more than ten years. 

Number of teachers 

Most centres had more than five teachers. Four 

centres had between 10 and 20 children, while the 

other two had between 30 to 50. None of the 
centres could accommodate more than fifty 

children. 

ICT skills 
All centres had at least two teachers with ICT 

skills or who had attended ICT courses. 

ICT infrastructure 

All centres had Internet, Wi-Fi, PCs, and laptops. 

They also had their own websites, but most 

lacked multimedia and teaching-learning 
applications. 

Software systems 

None of the centres had specific software systems 

for administration, teachers, and learning 
schedules. 

Network community 
Three centres had a network community, while 

the other three did not. 

Virtual teaching 
Five centres frequently conducted virtual 
teaching-learning during the pandemic, while one 

did it rarely. 

Communication media 

WhatsApp was the most common communication 

medium between administrators of care centres 
and parents. Facebook and telephone were also 

frequently used. 

Information 
communicated to 

parents 

Invitations were the most common form of 
information communicated to parents, followed 

by news and notifications. 

ICT needs 

PCs and laptops were the ICT needs that all care 

centres stated they most wanted to help the 
teaching/learning process. Most centres also 

needed teaching-learning software, digital screen 

boards, and multimedia tools. 

ICT knowledge and 
skills 

Two centres stated they needed skills in using 

software that can help management. Two centres 

stated they did not need any ICT skills. The other 
two centres each stated they needed basic ICT 

technology skills and skills in using software that 

can aid teaching. 

Digital storage 
All centres used File Explorer, USB Pen Drives, 
Google Drive, Facebook, and YouTube for digital 

storage. 

The teachers responded that they required a range of digital 
tools and resources to support online teaching, including 
learning management systems, video conferencing platforms, 
and digital content. They also responded to the need for 
reliable internet connectivity, devices such as laptops or tablets, 
and appropriate software. 

The findings suggest that the autism care centres need to 
invest in the necessary ICT infrastructure and resources to 
support online teaching and learning. This includes providing 
teachers and students with the necessary hardware and 

software and ensuring that they have reliable access to the 
internet. The autism care centres should also invest in 
developing or adopting learning management systems and 
video conferencing platforms that are user-friendly and 
accessible. 

F. Theme 3: Instructional Model 

The third theme that emerged from the data analysis was 
the instructional model being practiced by the autism care 
centres during the pandemic. Based on compilation of data 
collection through the on-site observation, interviews, and 
online questionnaires, not many autism care centres have 
transitioned to VTL to continue providing educational and 
therapeutic services to children with autism. Based on the 
findings, the weaknesses of VTL practice in those autism care 
centres are described in Table V. 

TABLE V.  FINDINGS OF INSTRUCTIONAL PRACTICE IN THE AUTISM CARE 

CENTRES 

Findings Description of findings 

Lack of access to 

necessary digital tools 

The feedback obtained from teachers indicated a 

need for a range of digital tools and resources to 
support online teaching, including learning 

management systems, video conferencing 

platforms, and digital content. Some autism care 
centres have no necessary funds or infrastructure 

to provide these tools to their teachers and 

students. 

Poor internet 
connectivity 

Reliable internet connectivity is essential for 

online teaching and learning, but some autism care 

centres may be located in areas with poor internet 
infrastructure, making it difficult for teachers and 

students to access online resources and participate 

in virtual classes. 

Limited availability of 

devices 

Teachers and students require laptops or tablets to 
access digital resources and participate in virtual 

classes, but not all autism care centres have 

enough devices to meet the needs of all their 
students. 

Lack of training 

Some teachers may not have the necessary skills 

and training to effectively deliver online 
instruction and may require additional training and 

support to adapt to the new virtual teaching 

environment. 

Difficulty in engaging 
students 

Some students with ASD may struggle with the 

lack of face-to-face interaction and find it 

challenging to engage with online instruction, 
which could hinder their learning progress. 

Teachers may need to adapt their teaching 

strategies to keep students engaged and motivated. 

The findings suggest that the autism care centres should 
explore virtual platforms as a viable alternative to traditional 
classroom-based learning. This includes developing and 
implementing strategies that promote student engagement and 
motivation, such as gamification and collaborative learning 
activities. The autism care centres should also ensure that 
students have the necessary skills and resources to support 
online learning, such as digital literacy skills and access to 
appropriate ICT resources. 

V. RESULTS AND RECOMMENDATION 

A. Proposed VTL Platform Elements 

The proposed elements of a VTL platform for children with 
ASD should be meticulously designed to address the 
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distinctive needs of these learners, as illustrated in Fig. 2. By 
integrating these elements into a VTL platform, it is envisaged 
that children with ASD will benefit from a customized and 
effective learning experience tailored to their specific 
requirements. 

 
Fig. 2. VTL Platform elements for Autism Care Centres 

Table VI describes the proposed elements of a VTL 
platform for autism care centres. 

Overall, the design and implementation of a comprehensive 
VTL platform specifically tailored for children with ASD have 
the potential to revolutionize their learning experience, 
ensuring that they receive the individualized support and 
resources they need to thrive academically and socially. 

TABLE VI.  PROPOSED ELEMENTS OF A VTL PLATFORM FOR AUTISM 

CARE CENTRES 

Elements Description 

Accessibility 

VTL platform and tools should be accessible to children 
with different abilities and disabilities. Accessibility features 

such as text-to-speech, closed captioning, and audio 

descriptions should be available. 

Customisation 

VTL platform should allow for customisation based on the 
individual needs of each child with ASD. This may include 

adapting the pace and difficulty of instruction, providing 

visual aids, and accommodating sensory preferences. 

Multimodal 
instruction 

VTL platform should provide instruction using multiple 

modes, such as visual, auditory, and kinesthetic, to meet the 

diverse learning needs of children with ASD. 

Engagement 

VTL platform should be designed to actively engage 

children with ASD in the learning process. Interactive and 

multimedia materials such as videos, games, and 
simulations can be used to enhance engagement and 

maintain attention. 

Collaboration 

VTL platform should provide opportunities for collaboration 

and communication between teachers, parents, and children 

with ASD. Online forums, chat rooms, and video 

conferencing can be used to facilitate collaboration and 

social interaction. 

Feedback and 
progress 

tracking 

VTL platform should include features that allow for 

feedback and progress tracking. Teachers and parents should 

be able to monitor the child's progress and provide feedback 
to support learning and development. 

Positive 

reinforcement 

VTL platform should include positive reinforcement 

strategies to motivate and encourage children with ASD. 

This may include rewards and praise for completing tasks 
and achieving goals. 

B. Proposed Technology and Digital Platform Features 

During the COVID-19 pandemic, there are several 
technologies that can be used in various ways to support 
individuals with ASD. Immersive learning has been identified 
as a promising approach to address the learning challenges 
faced by students with ASD [38]. Immersive learning utilises 
virtual and augmented reality (VR and AR) technologies to 
create engaging and interactive learning environments that can 
be customised to meet the individual needs of students with 
ASD [39]. 

The immersive learning environment can be customised to 
meet the unique sensory processing needs of students with 
ASD, which provides a comfortable and engaging learning 
experience. Moreover, immersive learning environments can 
improve communication and social skills by allowing students 
to interact with virtual characters and environments [38]. 
Immersive learning has also been shown to be an effective tool 
for teaching a range of skills, including academic content, 
vocational skills, and life skills [40][41][42]. This versatility 
makes immersive learning a valuable tool for educators who 
work with students with ASD. Studies have shown that 
immersive learning can be effective in improving the social, 
communication, and vocational skills of students with ASD 
[43]. Therefore, immersive learning should be considered an 
important tool for educators who are working with students 
with ASD. 

In summary, there are several technologies that can be used 
in various ways to support individuals with ASD. Some 
suggestions are described in Table VII. 

TABLE VII.  RECOMMENDED TECHNOLOGIES FOR AUTISM CARE CENTRES 

Components Description 

Teletherapy 

Many therapists and educators have turned to 
teletherapy, which uses videoconferencing technology to 

provide therapy and instruction remotely. This allows 

individuals with ASD to continue receiving therapy and 
support during the pandemic, even if they are unable to 

leave their homes or attend in-person appointments. 

Virtual 
classrooms 

Virtual classrooms have been used to provide instruction 

and support for individuals with ASD during the 
pandemic, allowing them to continue their education and 

social interaction from home. 

Social media and 
communication 

apps 

Social media and communication apps have been used 
to provide social interaction for individuals with ASD, 

who may have difficulty with face-to-face interactions. 

Augmented 

Reality and 

Virtual Reality 

These technologies have been used to provide 

immersive, interactive experiences for individuals with 
ASD, which can be especially beneficial for those who 

have difficulty with traditional learning methods. 

Assistive 

technology 

Assistive technology, such as speech-to-text and text-to-
speech software, can be used to support individuals with 

ASD in their communication and learning. 

Mobile apps 

There are mobile apps designed for individuals with 
ASD which provide educational and behavioural 

support, as well as for communication and social skills 

development. 

Adaptive devices 

Adaptive devices, such as switches and joysticks, have 
been used to provide access to technology for 

individuals with ASD who may have difficulty using 

standard input devices. 

Accessibility Customisation 

Positive 
reinforcement 

Feedback and 
progress 
tracking 

Multimodal 
instruction 

Engagement Collaboration 

VTL Platform 

Elements 
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Overall, technology plays an important role in supporting 
individuals with ASD during the COVID-19 pandemic, by 
providing flexible, customised learning opportunities, and 
social interaction, as well as providing access to therapeutic 
and educational resources. 

As for the features of digital platform, they are listed and 
described in Table VIII. 

TABLE VIII.  FEATURES OF DIGITAL PLATFORM 

Features Description 

Flexibility 

Digital platform allows individuals with ASD to learn at 

their own pace and on their own schedule, which can be 

especially beneficial for those who have difficulty with 
traditional classroom settings. 

Customisation 

Digital platform can be customised to meet the specific 

needs of individuals with ASD, such as providing visual 
aids, audio support, and other accommodations. 

Social 

interaction 

Digital platform can provide opportunities for social 

interaction for individuals with ASD, who may have 

difficulty with face-to-face interactions. Virtual classrooms, 
social media and other online platforms can provide a safe 

and comfortable environment for socialisation. 

Access to 

resources 

Digital platform can provide access to a wide range of 
resources and materials that can be used to support the 

learning of individuals with ASD, such as videos, interactive 

activities, and simulations. 

Remote 

learning 

Digital platform can be done remotely, which can be 

beneficial for individuals with ASD who may have 

difficulty traveling to a physical location, or who may 
benefit from the reduced social interaction that remote 

learning provides. 

Access to 

specialised 
teachers 

Digital platform can provide access to specialised teachers, 

such as those trained in autism education, who can provide 
individualised instruction and support. 

Access to 

global 

resources 

With digital platform, individuals with ASD can access 

resources and educational materials from around the world, 

which can be beneficial for those who live in areas with 

limited resources. 

In summary, the use of digital platforms can offer a 
multitude of benefits for individuals with ASD. It can provide a 
flexible and customizable learning experience that can be 
tailored to the specific needs and preferences of the learner, a 
safe and comfortable learning environment, social skills 
development, and access to a wider range of learning 
opportunities. This is particularly important for individuals 
with ASD, who may have different learning styles and sensory 
preferences. As such, digital platforms should be considered as 
an important tool for educators and caregivers who are working 
with individuals with ASD. 

C. Proposed Instructional Digital Model 

Students with ASD have been notably impacted by the 
COVID-19 pandemic, which has caused considerable 
disruptions to traditional classroom-based learning. To address 
this challenge and promote VTL in autism care centres, an 
IDM has been proposed based on the challenges and needs, 
which are part of findings of this research study. The IDM for 
VTL aims to enhance the learning experience for children with 
ASD, making it more effective and engaging. 

As depicted in Fig. 3, the proposed IDM for VTL 
comprises of three core components: VTL Strategies, VTL 
Methods, and VTL Skills. 

 
Fig. 3. Instructional Digital Model (IDM) for VTL 

VTL Strategies: The first component of the IDM is VTL 
Strategies. These strategies refer to the various ways in which 
teaching is organised and delivered to students with ASD. 
They involve a range of approaches designed to enhance 
learning, such as the use of visual aids, repetition, and positive 
reinforcement. VTL Strategies also include ways to address 
specific needs of students with ASD, such as social skills 
training, sensory integration, and behaviour management. 

VTL Methods: The second component of the IDM is VTL 
Methods. This component refers to the specific techniques and 
tools used to deliver instruction in a virtual learning 
environment. VTL Methods include the use of multimedia, 
interactive tools, and virtual reality. They also include 
adaptations of traditional teaching methods to suit the online 
environment, such as the use of digital whiteboards, chat 
rooms, and video conferencing. 

VTL Skills: The third component of the IDM is VTL 
Skills. These refer to the specific abilities that teachers and 
students with ASD need to acquire to be successful in a VTL 
environment. VTL Skills may include the ability to navigate 
digital platforms, use of assistive technologies, and self-
regulation techniques. Additionally, students with ASD may 
need support in developing social skills and self-advocacy 
skills to interact with their teachers and peers in the online 
classroom. 

In summary, the IDM for VTL proposes to enhance the 
learning experience for teachers and children with ASD by 
incorporating strategies, methods, and skills designed to meet 
the specific needs of this population. By leveraging the 
strengths of technology, the IDM aims to create a more 
effective and engaging learning experience for students with 
ASD, even in the face of disruptions caused by the COVID-19 
pandemic. 
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D. Proposed VTL Platform Development Framework 

Developing and implementing a VTL platform for autism 
care centres requires a framework to ensure its effectiveness 
and success. The framework provides a structured approach to 
developing and implementing the VTL, ensuring that all 
aspects of the learning experience are accounted for and that 
they align with the specific needs of students with ASD. 

The framework for developing the VTL platform for autism 
care centres is depicted in Fig. 4. 

 
Fig. 4. VTL Platform Development Framework for Autism Care Centre 

The framework also enables a standardised approach to be 
adopted, ensuring that the VTL is consistent across different 
care centres and teaching environments. Additionally, it 
provides a mechanism for evaluating the effectiveness of the 
VTL, identifying areas for improvement and ensuring that the 
IDM continues to evolve to meet the changing needs of 
students with ASD. 

Details of the VTL platform development framework are 
described in Table IX. 

In summary, the VTL platform for autism care centres is 
anticipated to provide a more effective and engaging learning 
experience for children with ASD in autism care centres in 
Malaysia. By following the steps outlined in this proposal, 

autism care centres can develop a customised VTL platform 
that addresses the specific learning needs and challenges of 
children with ASD, while integrating appropriate technology 
tools and methods for VTL. The framework also includes 
training and ongoing support for teachers and caregivers, as 
well as a process for continuous monitoring and assessment of 
the effectiveness of VTL. Overall, the framework is essential 
for the successful development and implementation of the VTL 
platform for autism care centres, providing a roadmap for its 
creation and ensuring that it is effective and responsive to the 
needs of students with ASD. 

TABLE IX.  PROPOSED VTL PLATFORM DEVELOPMENT FRAMEWORK FOR 

PROMOTING VTL 

Activity Description 

Step 1: 

Needs assessment 

The first step in developing a VTL platform is to 

conduct a needs assessment to identify the 

specific learning needs and challenges of children 
with ASD in the centre. The needs assessment 

should also take into account the resources and 

technology available at the centre. This 
information can be collected through surveys, 

interviews, and observation. 

Step 2: 
Learning objectives and 

outcomes 

Based on the needs assessment, clear learning 
objectives and outcomes should be developed to 

guide the development of instructional materials 

and strategies. These learning objectives should 
be specific, measurable, achievable, relevant, and 

time-bound (SMART). 

Step 3: 

Instructional design 

The next step in developing a VTL platform is to 

design the instructional materials and strategies 
that will be used for VTL. The instructional 

design should be tailored to the specific learning 

needs of children with ASD and take into account 
their learning preferences, strengths, and 

challenges. Instructional materials and strategies 

should be engaging, interactive, and relevant to 

the learning objectives and outcomes. 

Step 4: 

Technology integration 

The development should include the integration 

of appropriate technology tools and platforms for 
VTL. This may include platforms such as Zoom, 

Google Classroom, or Microsoft Teams, as well 

as assistive technology tools such as text-to-
speech or speech-to-text software. The 

technology integration should be aligned with the 

instructional design and the specific learning 
needs of children with ASD. 

Step 5: 

Teacher and caregiver 
training 

To ensure the successful implementation of VTL, 

it is important to provide training to teachers and 
caregivers on how to use the instructional 

materials, strategies, and technology tools 

effectively. This training should include best 
practices for VTL for children with ASD, as well 

as strategies for addressing technical issues and 

providing ongoing support to children and their 
families. 

Step 6: 
Continuous monitoring 

and assessment 

The operation of VTL should include a process 

for continuous monitoring and assessment of the 

effectiveness of VTL. This may include regular 
check-ins with children and their families, as well 

as ongoing assessment of learning outcomes and 

progress towards the learning objectives. This 
information should be used to adjust the 

instructional materials, strategies, and technology 

tools as needed to ensure the best possible 
learning experience for children with ASD. 
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E. Comparison of IDM and other similar platforms 

To assess the potential performance of the platform based 
on the proposed IDM, two popular platforms that provide 
learning needs for students with ASD were selected, and a 
comparison was made using the IDM criteria as described in 
Table X. 

This comparison table provides an overview of the different 
features offered by the proposed IDM, Autism Speaks 
Learn@Home, and Therapy Tribe, helping to identify their 
strengths and weaknesses in relation to VTL platform 
elements, VTL platform technology, and digital platform 
features. 

Under the category of VTL Platform Elements, the table 
compares the accessibility, customisation, multimodal 
instruction, engagement, collaboration, feedback and progress 
tracking, and positive reinforcement. The proposed IDM scores 
high in accessibility, customisation, engagement, collaboration, 
and offers positive reinforcement. Autism Speaks 
Learn@Home and Therapy Tribe also have high accessibility 
but score lower in customisation and collaboration. 

TABLE X.  COMPARISON OF IDM AND OTHER PLATFORMS 

Feature ProposedIDM 

Autism 

Speaks 

Learn@Home 

Therapy 

Tribe 

VTL Platform Elements    

Accessibility High High High 

Customisation High Moderate Moderate 

Multimodal Instruction Yes Yes Yes 

Engagement High High High 

Collaboration High Low High 

Feedback and Progress 
Tracking 

Yes Yes Yes 

Positive Reinforcement Yes Yes Yes 

VTL Platform 

Technology 
   

Teletherapy Yes No Yes 

Virtual Classrooms Yes Yes Yes 

Social Media and 

Communication Apps 
Yes No No 

Augmented Reality and 
Virtual Reality 

High None Low 

Assistive Technology Yes No Yes 

Mobile Apps Yes Yes Yes 

Adaptive Devices Yes No Yes 

Digital Platform 

Features 
   

Flexibility High Low Low 

Customisation Yes No No 

Social Interaction Yes No Yes 

Access to Resources High High High 

Remote Learning High Low Moderate 

Access to Specialized 
Teachers 

Yes No Yes 

Access to Global 

Resources 
Yes No No 

Moving on to VTL Platform Technology, the table 
compares teletherapy, virtual classrooms, social media and 
communication apps, augmented reality and virtual reality, 
assistive technology, mobile apps, and adaptive devices. The 
proposed IDM supports teletherapy, virtual classrooms, social 
media and communication apps, and has a high presence of 
augmented reality and virtual reality. Autism Speaks 
Learn@Home lacks teletherapy and social media apps, while 
Therapy Tribe lacks virtual classrooms and has a low presence 
of augmented reality and virtual reality. 

In terms of Digital Platform Features, the table compares 
flexibility, customisation, social interaction, access to 
resources, remote learning, access to specialized teachers, and 
access to global resources. IDM excels in flexibility, 
customisation, social interaction, access to resources, remote 
learning, and access to specialized teachers. Autism Speaks 
Learn@Home has lower flexibility and lacks customisation, 
while Therapy Tribe also lacks customisation and access to 
global resources. 

In summary, it can be concluded that the proposed IDM 
offers a comprehensive virtual learning platform for autistic 
students. In comparison, Autism Speaks Learn@Home and 
Therapy Tribe exhibit strengths in certain areas but may have 
limitations in terms of customisation, collaboration, and access 
to specific technologies. While all three platforms aim to 
support autistic students in their virtual learning journey, the 
proposed IDM distinguishes itself with its inclusive features 
and advanced technologies designed to address the specific 
needs of autistic learners. 

VI. CONCLUSION AND FUTURE WORKS 

A. Conclusion 

This report has presented the findings of a case study on the 
impact of the COVID-19 pandemic on teaching and learning of 
autism care centres in Malaysia. The research methods used in 
this study provided valuable insights into the practices and 
services of several autism care centres. On-site observation, 
interviews, and online questionnaire were all effective methods 
for gathering data. The findings of the study identified three 
main themes, including teachers’ challenges during the 
pandemic, ICT requirements for online teaching and learning, 
and instructional model. 

The findings suggest that autism care centres need to invest 
in training teachers on online teaching and the use of ICT 
resources provide the necessary ICT infrastructure and 
resources to support online teaching and learning, and explore 
digital models as a viable alternative to traditional classroom-
based learning. These findings have important implications for 
teaching and learning in the context of the pandemic and 
beyond. 

A special fund for autism care centres needs to be proposed 
and established to upgrade their ICT facilities, especially in 
digital content development. Regarding future research, further 
studies on innovative tools using advanced technology such as 
virtual reality (VR) and augmented reality (AR) have to be 
carried out to include them as part of the VTL platform. More 
interviews and detailed discussions with the autism experts and 
technologists on new methods of digital teaching and learning 
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for autism need to be conducted to generate comprehensive 
ICT requirements for the development of VTL platform. 

In conclusion, the IDM proposed for promoting VTL in 
autism care centres in Malaysia provides a promising solution 
for addressing the unique learning needs of children with ASD. 
By following the steps outlined in the proposed framework, 
autism care centres can develop a customised VTL platform 
that addresses the specific learning needs and challenges of 
children with ASD, while integrating appropriate technology 
tools and methods for VTL. The VTL platform can provide a 
more effective and engaging learning experience for children 
with ASD and may improve their social, communication, and 
vocational skills. With the VTL platform's potential benefits, it 
could be considered an essential tool for educators who are 
working with children with ASD in autism care centres in 
Malaysia. 

B. Future Works 

To ensure the effective implementation of the VTL 
platform in autism care centres, several key steps can be taken 
as potential suggestions for future works. These steps involve 
conducting a pilot study with a small sample of students with 
ASD, their teachers, and caregivers to evaluate the usability, 
acceptability, and efficacy of the VTL based on the proposed 
IDM. If successful, the VTL could be expanded to other 
locations, including different countries, to observe its 
performance in diverse cultural and linguistic contexts. 

Additionally, incorporating emerging technologies such as 
artificial intelligence into the IDM can enhance the learning 
experience for students with ASD. Long-term outcomes of the 
VTL should also be assessed, including academic and social 
achievements, to determine its effectiveness over an extended 
period. Collaboration with stakeholders such as policymakers, 
education leaders, and technology providers can ensure the 
sustainability and widespread adoption of the VTL, while also 
integrating new technologies into the platform. 

Furthermore, developing training programs for teachers and 
caregivers is crucial to equip them with the necessary skills to 
implement the VTL effectively and address any challenges that 
may arise. Evaluating the cost-effectiveness of the VTL 
platform and incorporating teachers and parents’ feedback 
throughout the development process are important aspects to 
consider for the ongoing improvement and relevance of the 
VTL in meeting the needs of students with ASD. 

In summary, future research of IDM to promote VTL for 
autism care centres holds significant promise for further 
advancements and improvements. By providing a 
comprehensive and individualized learning experience, IDM 
has the potential to enhance academic achievements, social 
skills development, and overall well-being for autistic students. 
The use of advanced technologies like AI and AR/VR, 
combined with the customization features of IDM, can create 
engaging and inclusive learning environments. Moreover, 
IDM's collaborative and interactive features foster peer 
interactions, socialization, and the development of essential life 
skills. Ultimately, IDM has the potential to revolutionize the 
field of VTL for autism by offering an effective and accessible 
platform for tailored instruction, promoting inclusive 

education, and empowering autistic students to reach their full 
potential. 
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