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Abstract

Individuals with autism spectrum disorders often benefit from technology-based
interventions. Technologies being marketed to the autism community and relevant published
research are proliferating. As a neural developmental disorder, autism spectrum disorder
brings great challenges to families of children with autism and society as a whole. Preschool
intervention, assisted by parents, is capable of enabling autistic children to acquire life skills
quickly and efficiently. A picture book, a commonly known tool of art therapy, was proven
beneficial for preschool education. Meanwhile, modern technology has provided more
interactive and educational opportunities for traditional picture books. Therefore, the
behavioral characteristics of autistic children are analyzed, and the related design theories
and principles of e-books are obtained through the method of literature review so as to
provide theoretical support for the research on product design for edutainment for autistic
children.

Keywords: Electronic Books, Children with Autism, Emotional Development

Introduction

Autism—also referred to as autism spectrum disorder— constitutes a diverse group of
conditions related to development of the brain. About 1 in 100 children has autism.
Characteristics may be detected in early childhood, but autism is often not diagnosed until
much later. The abilities and needs of autistic people vary and can evolve over time. While
some people with autism can live independently, others have severe disabilities and require
life-long care and support. Evidence-based psychosocial interventions can improve
communication and social skills, with a positive impact on the well-being and quality of life of
both autistic people and their caregivers. Care for people with autism needs to be
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accompanied by actions at community and societal levels for greater accessibility, inclusivity
and support (World Health Organization, 2019).

Autism spectrum disorder (ASD) presents unique challenges for families in education, with
communication barriers, social skills deficits, sensory sensitivities, specialized educational
needs, challenging behaviors, academic challenges, limited access to support services,
parental stress and burnout, stigma and social isolation, and transition planning. Each
individual with autism has unique strengths and abilities, making it challenging for families to
navigate these difficulties and help their children reach their full potential in education and
beyond. Communication barriers, social skills deficits, sensory sensitivities, specialized
educational needs, challenging behaviors, academic challenges, limited access to support
services, parental stress and burnout, stigma and social isolation, and transition planning are
just a few of the challenges faced by autistic families. Therefore, through the method of
literature review, the behavioral characteristics of autistic children are analyzed, and the
relevant design theories and principles of e-books are obtained, which provide theoretical
support for the research of product design for autistic children through edutainment and
provide more support for autistic families.

Literature Review
The behavioral characteristics of children with ASD

Autism is a complex disorder characterized by deficits in communication and social
functioning, as well as restrictive and repetitive behaviors (Zhao et al., 2019). One of the key
difficulties faced by autistic children is in the domain of communication ("The Social Brain And
Social Communication In Autism", 2023). Communication difficulties in autism can manifest
in various ways, including delays in language development, impaired functional
communication, and altered perception of speech (Smith & Bennetto, 2007).Research has
shown that there may be distinct subgroups within autism based on differences in
neurocognitive profiles (Tager-Flusberg & Joseph, 2003). These subgroups can be defined
based on language profiles and cognitive profiles (Tager-Flusberg & Joseph, 2003). For
example, some autistic children may exhibit delays and deficits in joint attention and symbolic
play, which are important developmental skills (McConachie, 2006). Interventions targeting
joint attention and symbolic play have shown promising results in improving these skills in
young children with autism (McConachie, 2006).
The social interaction of autistic children is a core area of difficulty for individuals with autism
spectrum disorder (ASD) (Dawson et al., 2010). Autistic children often struggle with social
communication, social skills, and understanding social cues (Dawson et al., 2010). However,
early intervention programs, such as the Early Start Denver Model (ESDM), have shown
promise in improving social interaction outcomes for autistic children (Dawson et al.,
2010).The ESDM is a comprehensive developmental behavioral intervention that is based on
developmental and applied behavioral analytic principles (Dawson et al., 2010). It involves
trained therapists and parents working together to deliver the intervention for a period of
two years (Dawson et al., 2010). A randomized controlled trial conducted by Dawson et al.
(2010) evaluated the efficacy of the ESDM in improving outcomes for toddlers diagnosed with
ASD (Dawson et al., 2010).The study randomly assigned 48 children diagnosed with ASD
between 18 and 30 months of age to either the ESDM intervention group or a group that
received referral to community providers for commonly available intervention (Dawson et al.,
2010). The results of the study showed that children who received the ESDM intervention
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demonstrated significant improvements in 1Q, adaptive behavior, and autism diagnosis
compared to those who received community intervention (Dawson et al., 2010).
Furthermore, the study found that children who received the ESDM intervention were more
likely to experience a change in diagnosis from autism to pervasive developmental disorder,
not otherwise specified (Dawson et al., 2010). This suggests that the ESDM intervention may
have a positive impact on reducing the severity of the ASD diagnosis (Dawson et al., 2010).The
findings of this study highlight the importance of early detection and intervention in autism
(Dawson et al., 2010). Early intervention programs like the ESDM can play a crucial role in
improving social interaction outcomes for autistic children by targeting social communication
skills, social engagement, and social reciprocity (Dawson et al., 2010). By providing structured
and individualized support, these interventions aim to enhance social interaction abilities and
promote better social integration for autistic children. Baron-Cohen’s study aimed to
investigate the effectiveness of an interactive multimedia program called Mind Reading in
teaching adults with Asperger syndrome (AS) and high-functioning autism (HFA) to recognize
complex emotions in faces and voices . The participants, diagnosed with AS/HFA, used the
software at home for 10-15 weeks. The study assessed their recognition of faces and voices
at different levels of generalization (Baron-Cohen, 2006).

Restricted and repetitive behaviors (RRBs) are a core feature of autism spectrum disorder
(ASD) (Bishop et al., 2012). These behaviors can be subdivided into different categories, such
as repetitive sensory motor (RSM) behaviors and insistence on sameness (IS) behaviors
(Bishop et al., 2012). Research has supported the construct validity of these subcategories,
particularly IS behaviors, which have shown no relationship with 1Q (Bishop et al., 2012).
Autistic children often display restricted and stereotyped behaviors in their interests and
activities (Bandim et al., 2003). These behaviors can serve as coping mechanisms and may
hold value for autistic individuals (Kapp et al., 2019). Autistic adults have advocated for the
acceptance and understanding of these behaviors, known as "stimming" (Kapp et al., 2019).
Research has explored the perceptions and experiences of stimming from the perspective of
autistic adults, highlighting the need for a broader understanding of these behaviors (Kapp et
al., 2019).

Attachment behaviors in autistic children have also been studied. Autistic children have
shown evidence of attachment to their caregivers, directing more social behaviors and
physical contact to their caregivers compared to strangers during reunion episodes (Sigman
& Ungerer, 1984). The presence of attachment behaviors has been associated with more
advanced symbolic play skills in autistic children (Sigman & Ungerer, 1984). However, social
behaviors of autistic children have been less investigated directly, and further research is
needed in this area (Sigman & Ungerer, 1984).

In summary, restricted and repetitive behaviors are a core feature of ASD. These behaviors
can be categorized into different subcategories, such as RSM and IS behaviors. Early
intervention has shown positive outcomes in terms of cognitive and communication abilities,
as well as a reduction in ASD symptom severity. Autistic individuals often display restricted
and stereotyped behaviors, which may serve as coping mechanisms. Attachment behaviors
have been observed in autistic children, highlighting their capacity for forming social
connections. Further research is needed to better understand and support individuals with
ASD in managing and expressing their restricted and repetitive behaviors.
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The influence of e-book design on the emotional development of children with autism
Children with autism often exhibit deficits in emotional understanding and social behavior
(Downs & Smith, 2004). They may have difficulty recognizing emotional expressions in
photographs or displaying cooperative social behavior (Downs & Smith, 2004). Additionally,
children with autism may struggle with identifying and differentiating their own emotions
(Rieffe et al., 2006). These social-emotional deficits can impact their interactions and
relationships with others (Scambler et al., 2006).The design of e-books can potentially play a
role in supporting the emotional development of children with autism. For example, the use
of interactive features and visual cues in e-books may help children with autism better
understand and recognize emotions (Barakova & Lourens, 2010). By incorporating emotional
movements and expressions into e-books, children with autism may have the opportunity to
practice and improve their emotional discrimination skills (Alshirawi & Hajji, 2023).However,
it is important to note that the effectiveness of e-book design in promoting emotional
development in children with autism has not been extensively studied. Most of the existing
research focuses on traditional interventions and behavioral treatment programs (Downs &
Smith, 2004). Therefore, more research is needed to explore the specific impact of e-book
design on the emotional development of children with autism.
The perception of emotions in children with autism is an important area of research. One
study by Golan and Baron-Cohen (2006) aimed to evaluate the effectiveness of an interactive
multimedia program called Mind Reading in teaching adults with Asperger syndrome (AS) and
high-functioning autism (HFA) to recognize complex emotions in faces and voices. The study
involved two experiments. In Experiment 1, a group of adults diagnosed with AS/HFA (n = 19)
used the Mind Reading software at home for 10-15 weeks. They were then tested on their
recognition of faces and voices at three different levels of generalization. The results showed
that using Mind Reading for a relatively short period of time allowed the participants to learn
to recognize a variety of complex emotions and mental states (Golan & Baron-Cohen, 2006).
However, the study also noted that additional methods may be required to enhance
generalization (Golan & Baron-Cohen, 2006). In Experiment 2, the intervention group (adults
with AS/HFA using Mind Reading) was compared to a control group of adults with AS/HFA
attending social skills training and a general population control group (n = 13 for all three
groups). The results showed that the intervention group improved significantly more than the
control group on close, but not distant, generalization tasks. Verbal IQ was found to have
significant effects in Experiment 2 (Golan & Baron-Cohen, 2006). Additionally, a matched
control group of adults with AS/HFA (n = 22) was assessed without any intervention. This
control group allowed for a comparison of the intervention group's progress to the natural
progression of emotion recognition skills in adults with AS/HFA (Golan & Baron-Cohen, 2006).
Overall, the study by Golan and Baron-Cohen (2006) suggests that interactive multimedia
programs like Mind Reading can be effective in teaching individuals with AS/HFA to recognize
complex emotions. However, further research is needed to explore additional methods to
enhance generalization and understand the impact of each factor.
Children with autism often struggle with emotion perception, which is essential for social
communication and interaction. Common challenges include difficulty recognizing facial
expressions, limited eye contact, less focus on social cues, sensory sensitivities, contextual
understanding, theory of mind difficulties, generalizing emotions, and literal interpretation of
language. These difficulties can lead to misunderstandings in social interactions and hinder
their ability to understand others' emotions.
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However, children with autism can also have specific strengths, such as attention to detail or
pattern recognition, which can be used to enhance emotion perception and social
communication skills. Therapies like Applied Behavior Analysis (ABA) and social skills training
can help improve emotion perception and social understanding in children with autism. Early
intervention and tailored support are crucial in helping these children develop their emotional
intelligence and navigate social interactions more effectively.

Autism is a spectrum disorder that can manifest in various ways and severity, making
emotional expression in children with autism significantly different from that in neurotypical
children. Common patterns and challenges include difficulty reading facial expressions,
limited eye contact, atypical emotional responses, delayed emotional development, sensory
overload, communication difficulties, repetitive behaviors, and social challenges. Children
with autism may struggle to understand others' emotions, leading to misunderstandings.
They may also have difficulty making eye contact, which is crucial for conveying and
understanding emotions. Delayed emotional development can result in less varied or age-
appropriate responses. Sensory overload can lead to emotional meltdowns or shutdowns,
making it challenging for children with autism to regulate their emotions effectively.
Communication difficulties, such as limited speech or difficulty finding words to describe
emotions, can also be common in autism. Engaging in repetitive behaviors or special interests
can help children with autism self-regulate their emotions and cope with overwhelming
situations.

The expression of emotions in children with autism is a topic of interest in research. One study
by Hobson (1986) investigated the ability of autistic children to appraise expressions of
emotion. The study compared groups of autistic children, typically developing children, and
intellectually disabled children without autism. The participants were tested on their ability
to choose drawn and photographed facial expressions of emotion that corresponded with a
person's gestures, vocalizations, and contextual cues indicative of four emotional states. The
results showed that both the autistic and control groups were proficient in selecting drawings
of non-personal objects to match the videotaped cues. However, the autistic children
exhibited significant impairments in selecting the appropriate facial expressions for the
videotaped expressions and contexts compared to the control group (Hobson, 1986). Within
the autistic group, the performance varied among the children. The study highlighted the
heterogeneity of emotion appraisal abilities in autistic children. Some children with autism
showed more impaired performance in this task compared to others (Hobson, 1986). This
study suggests that children with autism may have difficulties accurately perceiving and
expressing emotions through facial expressions. The findings indicate that autistic children
may struggle with understanding and interpreting emotional cues from others, which can
impact their social interactions and communication skills. It is important to note that this
study was conducted in 1986, and more recent research has further explored the emotion
expression abilities of children with autism. However, Hobson's (1986) study provides
valuable insights into the challenges faced by autistic children in appraising expressions of
emotion.

Children with autism often experience challenges in providing feedback due to difficulties in
social communication and understanding emotions. Research has explored various aspects of
feedback in children with autism, including social attention impairments, joint attention,
symbolic play, and motor learning. A study by Dawson et al (2004) investigated social
attention impairments in autism, including social orienting, joint attention, and attention to
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distress. The study found that children with autism performed significantly worse than
typically developing children in these domains. The impairments in joint attention and social
orientation were found to be particularly distinguishing features of autism. The study also
highlighted the importance of joint attention in predicting language ability in children with
autism. Another study by Charman et al (1997) examined empathy, joint attention, and
imitation in infants with autism. The study found that infants with autism showed specific
impairments in social gaze, empathy, joint attention, and imitation compared to typically
developing and developmentally delayed children. The findings suggest that deficits in these
areas may be early markers of autism. In terms of interventions, McConachie (2006)
conducted a randomized controlled intervention study focusing on joint attention and
symbolic play in young children with autism. The study found that targeted interventions in
these areas led to improvements in joint attention, symbolic play, and mother-child
interactions. The results suggest the potential effectiveness of early interventions in
improving social communication skills in children with autism. Furthermore, Reed (2023)
investigated the impact of verbal feedback on children with autism during a categorization
task. The study found that children with autism learned the initial categorization rule as fast
as typically developing children, and the type of feedback (verbal or nonverbal) had little
impact on acquisition. This suggests that children with autism may not be differentially
sensitive to verbal feedback compared to typically developing children. Overall, these studies
highlight the challenges children with autism face in providing feedback, particularly in the
areas of social attention, joint attention, symbolic play, and motor learning. Early
interventions targeting these areas may help improve social communication skills in children
with autism.

Electronic book design for children with autism

One key element of an e-book is the website or online platform through which it is accessed.
The quality and features of the website play a crucial role in building consumer trust and
enhancing the user experience (Kaabachi et al.,, 2019). In the context of e-banking, the
website is considered an important variable for building consumer trust (Kaabachi et al.,
2019). Similarly, in the field of e-commerce, the website features are analyzed to strengthen
customer relationships and improve the user experience (Fedushko & Ustyianovych, 2022).
The website for an e-book should have certain characteristics to ensure a positive user
experience. These characteristics include a small, intuitive, and meaningful set of features
used for scoring (Attali & Burstein, 2004). The scoring model and standards used for
evaluating the e-book should be transparent and flexible, allowing for expert judgment (Attali
& Burstein, 2004). It is important for the website to provide a user-friendly interface and
navigation system to facilitate easy access to the e-book content (Kaabachi et al., 2019).
Furthermore, the website should also consider the preferences and expectations of different
types of users. For example, customers of multichannel retailers and pure e-tailers may have
different evaluations of website features and how they impact trust and loyalty (Kaabachi et
al., 2019). Understanding these differences can help tailor the website to meet the specific
needs of different user groups (Kaabachi et al., 2019). In addition to the website, other key
elements of an e-book include the content itself and the format in which it is presented. The
content should be well-written, informative, and engaging to attract and retain readers (Attali
& Burstein, 2004). The format should be compatible with various devices and screen sizes to
ensure accessibility and ease of reading (Kaabachi et al., 2019). Overall, the website is a crucial
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element of an e-book, as it serves as the platform for accessing and interacting with the
content.

The website is a crucial element of an e-book, as it plays a vital role in building consumer trust
and enhancing the user experience. In e-banking and e-commerce, the website's features are
analyzed to strengthen customer relationships and improve the user experience. To ensure a
positive user experience, the website should have small, intuitive, and meaningful features
for scoring, be transparent and flexible for expert judgment, provide a user-friendly interface
and navigation system, and consider the preferences and expectations of different user
groups. Understanding these differences can help tailor the website to meet the specific
needs of different user groups.

In addition to the website, the content and format of the e-book should be well-written,
informative, and engaging to attract and retain readers. The format should be compatible
with various devices and screen sizes to ensure accessibility and ease of reading. Overall, the
website is a vital element of an e-book, serving as the platform for accessing and interacting
with the content.

Electronic books (e-books) implemented on tablets or other digital devices present an
opportunity to help children learn from storybooks and help adults maintain an interactive
style while reading to children. With respect to children’s learning, e-books typically include
two kinds of features designed to enhance learning and engagement: multimedia features
such as visual animation and sound facilitate vocabulary learning and story comprehension
(Takacs, 2015). Highlighted text that is congruent with narration to facilitate text tracking may
promote attention to print and facilitate the acquisition of print concepts (Takacs, 2015).
Interactive features may be built in to explicitly teach skills such as word meanings through
the use of pop-up dictionaries or skill-based games. These kinds of features could also be used
to aid the adult reader by suggesting literal and inferential prompts for engaging the child’s
attention to new vocabulary, story grammar elements, or print concepts (Takacs, 2015).
Notwithstanding the potential of e-books to provide support for children’s language and
literacy learning during shared book reading, there are substantive concerns about the
likelihood that e-books might harm the shared reading process. Although children are highly
engaged by the multimedia and interactive features found in e-books, parents prefer to share
print books with their children. Observations of parent—child interactions with e-books
sometimes yield positive interactions during which beneficial dialogic reading exchanges
occur; sometimes, however, the exchanges are marked by conflict over control of the device
and a significant increase in talk devoted to managing the child’s behavior and use of the
technology. Furthermore, some e-books with interactive elements that are “inconsiderate”
or incongruent with the story interfere with the child’s story comprehension; in addition,
during story retelling, children recall fewer details when exposed to e-books with interactive
features compared to more basic e-books.

E-books, short for electronic books, offer a wide range of functions and benefits to readers
and authors. They provide a digital format for reading books, magazines, articles, and other
written content, making them convenient and portable. E-books also offer accessibility, as
they can be downloaded instantly from online platforms, making them accessible to readers
worldwide. They are often more affordable than print books, offering many free or
discounted options. E-books also offer search and navigation features, customization options,
multimedia integration, ease of distribution, self-publishing, instant delivery, annotation and
highlighting, and being environmentally friendly. E-books have revolutionized the publishing
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industry, providing readers and authors with exciting opportunities in the digital age. Overall,
e-books combine the benefits of digital technology with the joy of reading, offering readers a
flexible and accessible way to enjoy literature and informational content.

As digital products become embedded in all aspects of people’s lives—work, study, and
amusement—emerging computer technologies are producing visual experiences that cannot
be provided by traditional intervention tools. These innovative technologies have been shown
to reduce symptoms associated with autism. Most people with ASD show a natural affinity
for technology and have positive attitudes toward computer-based training. Computer-based
tools typically use 2D graphics for animation and game designs, which ask children to watch
an animated video (Ohtake et al., 2015), engage in a role-playing game, or imitate facial
expressions (Ohtake et al., 2015).

The classifications of electronic books can be based on learner comprehension, control, and
style; digital narrative forms; borrowing and usage; preferences and usage; and design
methodologies and principles for children's technologies (Dillon & Gabbard, 1998). study the
effects of increased learner control in hypermedia environments and individual differences in
learner responses to hypermedia. Ozbay and Ugurelli classify electronically augmented
literary texts, digitally originated literary texts, illustrated electronic books, audiobooks, and
multimedia books. Karakaya et al (2018) emphasize the importance of borrowing and usage,
while Clark et al (2019) suggest a preference for physical media over electronic books, except
for reference works.

Electronic book design is a relatively new and evolving field, with various classifications based
on various criteria. Some common e-book formats include PDF, EPUB, MOBI, and AZW. PDF
preserves the layout and appearance of the original document, while EPUB allows content to
adapt to different devices and screen sizes. MOBI is a format for e-books that can be read on
Kindle devices and applications, while AZW is a proprietary format for e-books.

E-books can be classified by their format, genre, purpose, and intended audience. Fiction,
non-fiction, poetry, drama, and purpose are common e-book genres. Non-fiction provides
information or facts about real or existing topics, while poetry expresses emotions or ideas
through rhythmic and aesthetic language. Drama presents dialogue and action through
characters and scenes.

The purpose of e-books is the intended use or audience. Educational e-books aim to teach or
instruct the reader about a specific subject or skill, while entertainment e-books aim to amuse
or interest the reader for pleasure. Professional e-books assist or support the reader in their
work or career, while personal e-books express or reflect the author's personal views or
experiences. Overall, e-books are a growing and evolving field that offers various categories
of content and formats to cater to different audiences.

The legibility of electronic books, also known as e-books, is influenced by various factors
related to their design and the devices used to read them. Key aspects that affect legibility
include typography, screen quality, brightness and contrast, text alignment, line and
paragraph spacing, background color, responsive design, multimedia content, navigation and
interface, device and font rendering, and reader preferences.

The visual design of an e-book plays a crucial role in engaging readers. Consider using
appropriate typography, color schemes, and layout to enhance readability and create an
aesthetically pleasing experience. Visual elements such as images, illustrations, and
infographics can also be incorporated to enhance the content (Li, 2021). E-books provide the
opportunity to incorporate multimedia elements such as videos, audio clips, and interactive
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features. These elements can enhance the learning experience and make the content more
engaging and interactive (Ahmed, 2022).

Typography is crucial for e-book designers to choose fonts that are easy to read on screens
and offer different font size options to accommodate readers with varying visual preferences.
Screen quality is also crucial, with high-resolution screens with good contrast and color
accuracy enhancing the reading experience and reducing eye strain. Adjusting brightness and
contrast settings on the reading device can also impact legibility, and proper text alignment,
line and paragraph spacing, background color, responsive design, multimedia content,
navigation and interface, device and font rendering, and reader preferences can all impact
the legibility of e-books. By paying attention to these factors, e-book designers can optimize
legibility and provide a more enjoyable reading experience for their audience.

Logical and systematic e-books are digital books that are organized in a clear, coherent, and
structured manner, making it easy for readers to follow the content and understand the
information presented. These e-books typically adhere to a well-defined structure and logical
flow, ensuring that the material is presented in a progressive and organized manner. Key
characteristics of logical and systematic e-books include a clear Table of Contents, sequential
flow, headings and subheadings, consistent formatting, logical chapter structure, introduction
and conclusion, visual aids, smooth transitions, emphasis on key points, review and practice,
and an index. These e-books are particularly beneficial for educational and instructional
materials, technical guides, and non-fiction books, providing a structured learning experience
that enables readers to understand complex information more easily and retain knowledge
effectively.

Theoretical Framework

Promoting emotional development of children with autism
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Figure 1.0: Theoretical Framework

The theoretical framework concludes that these traditional multimedia systems are
repetitive, predictable, use real-time monitoring and feedback, and include many features
(e.g., animation and game-based activities), which are engaging for children with ASD as well
as easing the workload of practitioners and parents. However, most computer-based
interventions lack natural interaction scenarios to engage younger children with limited hand-
eye. Natural activities and inclusive environments are often necessary to support learning in
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children with ASD, especially when newly acquired capacities are practiced as the children
learn to share their intentions and emotional states with others in natural interactive contexts
and repetitive activities. Otherwise, children with ASD may still have difficulties making facial
expressions by themselves.

Conceptual Framework

Behavioral characteristics of children with
autism
+ Communication deficit

™ . Difficulty in social interaction [
The needs of children with ASD » Emotional restriction
» attraction + Stereotyped behavior
+ exposition need B
+ sociality To understand
and explore Designing electronic books for children with
autism in a central design to promote their
The influence of electronic books design on emotional development.
the emotional development of children with The use of digital media and electronic book
autism | design, from the needs and behavioral
> . Emotion perception 7| characteristics of autistic children to the impact
+ Emotion expression of emotional development, through the central
+ Feedback design approach to promote the emotional
development of autistic children, improve social
To determine skills to help them integrate into society.
and formulate
E-book design for autistic children
+ Key elements of ebook design J
Designing e-books for autistic children + E-book design features

» Classification of ebook design
+ Principles of ebook design

Figure 2.0: Conceptual Framework

The conceptual framework highlights the needs of the children with autism, which are
improving their emotional development, and they require an e-book design with their
behavioral characteristics. The broaden-and-build theory of positive emotions suggests that
positive emotions play a crucial role in promoting emotional well-being. Positive emotions
broaden attention and cognition, leading to upward spirals of increased emotional well-being.
Positive affect and broad-minded coping have been found to predict each other reciprocally
and prospectively, highlighting the importance of fostering positive emotions in children with
autism to support their emotional development and well-being.

Conclusion & Recommendations for future research

Emotional development in children with autism is a crucial area of research, as they may
exhibit unique patterns of emotional responses and struggle with perceiving and expressing
emotions appropriately. These difficulties can impact their social interactions and overall
well-being. A study in Surabaya.

A training program based on the theory of mind was found to improve emotional
discrimination skills in children with ASD, adding to the limited literature on emotional
discrimination in children with ASD. The challenges faced by children with ASD in schools and
the role of school social workers in supporting them are discussed, emphasizing the
importance of understanding the unique needs of children with ASD and the role of school
social workers in providing individual and group counseling, family support, and collaboration
with teachers and professionals.
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Recognizing emotions is essential for social interaction, and several proposals have been
presented to improve emotional skills in individuals with ASD. Technology, such as computer
games, has been suggested to enhance emotional recognition skills in individuals with ASD.
Overall, emotional development in children with ASD is a multifaceted area of research,
focusing on various aspects such as NSSI, emotional discrimination, challenges in school
settings, and interventions to improve emotional skills.

Significant and Benefits of Study

There appears to be a practical knowledge gap in the prior research. There is a lack of rigorous
research in the prior literature. Some of these unexplored debates on e-book design principles
for children with autism appear to be lacking in the practice of emotional development. The
field of e-book design principles for children with autism is ripe for an investigation of practice.
This study suggested that digitized picture books are capable of influencing and correcting the
behaviors of preschool-aged autistic children. Meanwhile, a design model that may benefit
the behavior improvement of preschool-aged autistic children was provided. Positive
feedback was received from both the children and the parents.

Therefore, through the method of literature review, the behavioral characteristics of autistic
children are analyzed, and the relevant design theories of e-books are obtained. Through the
literature review of the behavioral characteristics of autistic children, the emotional
development of autistic children, and the design of e-books, the e-book design based on the
behavioral characteristics of autistic children's emotional development characteristics is
provided with theoretical support.
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