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Abstract 
Technology has been receiving much attention in special education, resulting in visual support 
being used as an intervention tool among students with autism spectrum disorder. A digital 
visual support intervention is introduced as a visual representation to aid independence when 
completing a series of tasks. Students’ motivation and engagement during the task are further 
examined during the task. This paper proposes a review of the influence of engagement and 
motivation on digital visual support interventions. The researcher will employ Design and 
Development Research (DDR) with three respective phases: a) Need Analysis Phase; b) Design 
and Development Phase; and c) Evaluation Phase. The expected outcome of this study will 
benefit the autism students, educators, researchers, and policymakers for future research in 
the field of special education intervention. 
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Introduction  
A growing body of emerging technology in special education offers new insights in the field 
of special education (Vuorikari et al., 2020). The Joint Research Centre in Europe mentioned 
that technology involving robots will benefit students with autism spectrum disorder. 
Similarly, the third Shift in the Malaysian Education Plan from 2021 to 2025 mentioned that 
Information and Communication Technology (ICT) to be introduced to the special education 
needs group to achieve a continuously high learning standard in school (Ministry of Education, 
2013).  

 
While both global and the local context has emphasized to take technology seriously in 
educating students with special needs but there is still exist a gap to the filled in. What is more 
concerning is the data obtained from the Special Education Division suggest that the biggest 
category of students in the special education setting are autism spectrum disorder (Ministry 
of Education, 2020). The recent data also revealed an increasing trend on the total autism 
preschool students with a total of 658 students in year 2022 from 537 students in year 2021 
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(Ministry of Education, 2020; 2021). Thus, an appropriate intervention on improving their 
engagement and motivation to cater to this autism spectrum students are recommended.  

One of the interventions is visual support, which helps students with autism spectrum 
disorder process the given information easier and faster than without any support. This visual 
support intervention is more common in the evidence base supporting services for transition 
from school to adulthood (Stuart & Collins, 2019), but very little is known about visual support 
at the preschool level. Although the TEACCH (Treatment and Education of Autistic and Related 
Communication Handicapped Children) Program was introduced in Perak State in 2014, the 
visual aids used are labelled "bahan bantu mengajar," or teaching aids, unlike visual support. 
Furthermore, the TEACCH programme mainly focused on academic skills in the classroom 
(Bakar et al., 2020). Another study continues to debate how conceptual skills (25.53%) are 
more focused than other skills like practical skills. Surprisingly, living skills are the least 
studied, with a total of 8.51% (Valencia et al., 2019). Thus, this study will address the living 
skills in self-management that are so far lacking in the scientific literature. 

Although the present intervention tools, such as digital visual schedules, static pictures, and 
video prompting, have appeared to increase motivation and engagement, there is still little 
study on the digital visual support (Kellems et al., 2018; Rani et al., 2016; Simeoli et al., 2019). 
Recent digital applications such as AutiAct and AutiTEACCH are introduced among caregivers 
to test the usability of daily life skills among target users (Ahmad & Zulkharnain 2020; Shminan 
et al. 2020). Findings shows positive effect on the usefulness of the application but what is 
more important is the application of the skills on the students with autism spectrum disorder 
to study its effect is a key component in the classroom setting. 

This work aims to review the influence of engagement and motivation on digital visual support 
intervention based on prior research. 
 
Literature Review  
This section highlights the summary of literature of how each dependent variable 
(engagement and motivation) influences the digital visual support intervention.  
 
Digital Visual Support 
Research has reported to focus on visual support rather than digital visual support. Visual 
support is defined as a visual representation of information for better comprehension 
(Rutherford et al, 2020). This additional visual cue will encourage students with autism to 
learn a desired behaviour or skill without prompting. Some examples of visual supports are 
pictures, written words, items in the environment, the arrangement of the environment or 
visual borders, timetables, maps, labels, organising systems, and timeline (Barczak, 2020). In 
the modern information era, digital application can be accessed through different types of 
devices. For instance, computers, smartphones, and tablets are commonly used. Mobile 
assistive application focused on social, communication and behavioural skills are gaining more 
attention in western countries (Escobedo et al., 2012; Babb et al., 2021; Babcock, 2020; 
Solano et al., 2020). 
 
Similarly, in recent years there has been growing interest in the local context on the mobile-
based application. What we know about mobile application using visual are taught in a variety 
of abilities, including numeracy and communication skills (Ahmad & Zulkharnain, 2020; 
Kamaruzaman et al., 2016). Communication skill has been identified to be a priority among 
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the visual support research both globally and locally. Other skills like life skills are targeted 
but among older autism students in the middle school or older adults with autism spectrum 
disorder (Kellems et al., 2018; Pérez-Fuster et al., 2019). One question that need to be raised 
is the reason living skills are targeted as a mobile learning platform to autistic children 
caregiver, instead or taught directly to the student. 

 
To fill this literature gap, this paper introduces specifically selected self-management skills 
with reference to the Kurikulum Standard Prasekolah Kebangsaan Pendidikan Khas (KSPK PK), 
upon interviewing preschool special education teachers to identify the need for a digital visual 
support. After designing using an existing digital application, the components of the living 
skills will be reviewed by experts in the field. Upon completion, this digital visual application 
will be tested on the student with autism spectrum disorder. Through this digital visual 
support intervention, it is expected that the digital treatment group will influence the 
motivation and engagement of the student with autism.  
 
Student Engagement in Classroom  
Engagement was first described as "time on task" (Newmann, 1986). In recent years, there 
has been a growing interest on engagement which comes in two main sources of research in 
this area, which is the general education literature and the disability literature (Keen et al., 
2011). There are three main components which divides engagement which is the cognitive, 
emotional, and behavioural. Cognitive engagement encourages students to have the 
willingness and new mastery of skills while emotional engagement refers to student interest 
in each activity. Behavioural engagement targets on the involvement of the student in an 
educational activity (Fredericks et al., 2004). However, previous studies draw our attention to 
focus on the behavioural engagement among early years in the classroom.   
 
Research has focused on rating scales to measure engagement among students. Since 
preschool students are too young to complete self-report instruments themselves, past 
research has introduced various instruments to measure engagement among students 
(Christenson et al, 2012). For instance, the Teacher Engagement Report Form-New (TERF-N) 
is used to measure student engagement (Hart et al., 2011). There are all three components 
in this scale, which are cognitive, behavioural, and affective engagement, as rated by the 
teacher. It was argued that the Student Engagement in Schools Questionnaire (SESQ), which 
is a student self-measure scale with 109 items to answer compared to only 10 items in TERF-
N. The key problem in the literature regarding student engagement is whether a 
multidimensional (cognitive, behaviour and emotional) model is essential to measuring 
student engagement or if it would create further confusion in the field. 
 
Additionally, digital applications when utilised in school can be further justified with 
observation and documentation when measuring the effect of engagement on autism 
spectrum students (Hong et al., 2021). To support the findings of engagement in this study, 
questionnaires will be used to measure the student engagement among preschoolers with 
autism. However, the existing research has many problems in representing the type of 
method used to measure student engagement. Is questionnaire not sufficient to measure 
student engagement? Further studies should be explored before deciding on how to measure 
this construct.  
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Student Motivation in Classroom  
In the past two decades, both intrinsic and extrinsic motivation have received considerable 
attention in student motivation (Deci & Ryan, 2017). When a student has a natural interest in 
and enjoys what he or she does, this is an example of intrinsic motivation. Furthermore, the 
same student will complete the task "for their own sake," resulting in the student feeling 
joyful and satisfied (Deci & Ryan, 2000). Extrinsic motivation, on the other hand, focuses on 
conduct carried out for a specific cause (Deci & Ryan, 2020). This is very common among 
students with autism spectrum disorder. More work is necessary when technology is 
introduced in motivation. However, careful consideration needs to be given to the fact that 
motivation comes from the completion of the task and not from the use of digital devices 
themselves. 
 
There is a diagnostic tool that is available, such as the Child Behaviour Motivation Scale 
(CBeMO) (Lepola et al., 2007). This scale measures social dependence, task avoidance, and 
task orientation when the teacher rates the preschool student. Others use motivational 
instruction in the mobile application to motivate students in the classroom (Bruhn et al., 
2017). Three components of challenge, context, and control are suggested. The author further 
explained that instruction that challenges students the best is when tasks are matched to 
their abilities, allowing choice, encouraging self-management, and assisting students to 
conceptualise learning through background information. Interestingly, with the rise of mobile 
technology, applications can now be employed as a delivery method for various instructional 
materials. 

 
Autism and motivation have some positive aspects. Application of game features uses 
motivation among typically developing student (Alsawaier, 2018). When interactive digital 
games are involved among autism students, their motivation significantly improves during 
the game. A local study found motivation among students with autism spectrum disorder 
differs depending on the location of their school, either rural or urban (Rani et al., 2016). 
Therefore, using tablets and computers in class could be very helpful for teaching student 
with autism, given that technology can enhance the students' motivation and help maintain 
their focus (Patchan & Puranik, 2016). More future work needs to be done to relate digital 
visual support to motivation. 
 
Discussion and Conclusion  
In conclusion, students with autism spectrum disorder are more likely to encounter problems 
when completing a functional skill. With the use of visual support in the form of visual 
representation, students with autism will be able to be independent and engage in 
completing a series of tasks. Students with autism can also learn skills in a fun way using 
technology, unlike the traditional printed material that is used by teachers in the classroom.  
The digital visual support intervention is also seen as useful to motivate the student with 
autism spectrum disorder in the classroom setting. This visual aid will be a medium for 
transferring written knowledge content into visual form. The reward system introduced will 
motivate the student to complete a functional skill. This has been a struggle for teachers 
teaching students with autism spectrum disorder. This intervention is also expected to 
encourage engagement among students with autism spectrum disorder emotionally, 
behaviourally, and cognitively.  
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This research adds to previous research by showing the contribution of motivation and 
engagement to the field of knowledge and bringing benefit to others. This study is crucial 
because it will significantly benefit the Malaysian Ministry of Education, teachers, particularly 
preschool special education teachers, students with autism spectrum disorder and their 
parents, researchers, policymakers, and professionals in a variety of fields, including 
psychologists, occupational therapists, speech therapists, interventionists, audiologists, and 
physiologists. This will also encourage school-based intervention support. 
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