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Abstract. There is a significant rise in the challenges faced by autistic children,
particularly in the areas of social barriers and emotional behavior. These
challenges impede their ability to express their emotions effectively. The research
was done through interviews with educators and experts from treatment facilities,
which provided evidence for increasing emotional issues in autistic children.
Unfortunately, the demand contradicts the limited availability of emotionally
relevant toys suitable for homes available in the market. Consequently, this study
aims to examine the design criteria for emotional toys designed for home use by
autistic children in both China and Malaysia
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1 Introduction

Autism belongs to the autism spectrum factor, which occurs more often in infants and
young children, mainly manifested by apparent behavioral and ability disorders, such
as social disorders, developmental disorders, language disorders, and rigid hobbies and
specific behaviors [1]. Autism has become the most prominent mental illness among
children, and its prevalence is increasing yearly [2].

On the other hand, autism spectrum disorder is a different classification. They are
characterized by a certain degree of difficulty in social interaction and behavioral
thinking. Other characteristics are atypical activity and behavior patterns, such as
difficulty moving from one activity to another, attention to detail, and abnormal
responses to sensations. For example, children with autism are more likely to have sleep
problems. Bedtime resistance, anxiety, delay in falling asleep, and daytime sleepiness
may be associated with core symptoms in children with autism but not developmental
levels [3]. In terms of motor behavior, autism spectrum disorder (ASD) and
developmental coordination disorder (DCD) have similar behavioral and motor
symptoms but are not usually studied together [4]. However, another comparative study
explained the differences in lateral acceleration measured between the autism and
developmental coordination groups. It showed that the behavioral and motor
combination speed remained relatively slow in the autism group [4]. People with autism
often have concurrent conditions such as epilepsy, depression, anxiety and attention
deficit hyperactivity disorder and exhibit challenging behaviors such as difficulty
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sleeping and self-harm. The actual level of intelligence of people with autism varies
widely, from severely impaired to very high. Even studies show a higher incidence of
autism in female children than male children [5].

China's level of restorative education and medical care and facilities for such people
are not yet mature. The phenomenon delays the child's treatment and recovery and
indirectly harms the family. In China, autism is often not diagnosed until much later in
life, although features of autism can be detected in early childhood. The abilities and
needs of people with autism vary and can change over time. While some people with
autism can live independently, others have severe disabilities that require lifelong care
and support. Autism often affects education and employment opportunities. In addition,
there is a great need for family care and support. Social attitudes and the level of support
provided by local and national authorities are essential factors in determining the
quality of life of people with autism. Therefore, the problem of autistic children has
become a severe psychological problem faced by Chinese children.

The international research on the intervention treatment of autistic children has not
stopped. Across the UK, children's school experiences vary widely, but there is
common ground between groups' identity formation (including bilingualism) and their
classroom experiences. In one study, readers were most notable for the fact that children
educated in a multilingual environment (i.e., in a school with a sizeable multilingual
population) expressed more positive views of multilingualism than children educated
in a monolingual environment [6]. At the same time, 2021 also suggested the feasibility
of genetic research, with some results. There is a link between parents and the
phenotype of children with autism, and mothers are more related than fathers [7]. The
treatment of children with autism is accelerating around the world.

In the intervention treatment of autistic children in China, there are shortcomings
such as primitive intervention methods, single products and long intervention cycles.
At the same time, it's easy to overlook that emotional breakdowns in children with
autism are likely to lead to aggressive behavior in this group. Their attacks are most
likely directed at themselves, significantly harming their physical and mental health.
However, there is a temporary lack of targeted and mature product solutions in the
Chinese market to improve the aggressive behavior of children with autism [8]. In
addition, previous research has shown that Tuls (tangible user interfaces) can help
children with autism progressively complete childhood social activities [9]. However,
the current social status quo is that low-tech toys for children with autism rarely use
interactive interfaces to help children complete social interaction activities. Therefore,
designing this type of low-tech toy is the subject of this article.

At the same time, the use of sustainable materials and design concepts should not be
forgotten when designing emotionally releasing toys for children with autism.
Designing sustainable toys for children with autism so they can grow together is also
essential. Therefore, the research topic of the researchers is to analyze the requirements
of emotional toy design for autistic children from two international perspectives: China
and Malaysia.
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2 Literature Review

2.1  The Importance and Feasibility of Toys for Children with Autism

Nowadays, more and more people focus on children's toys and use this as a medium to
launch the treatment of autistic children. The reason for choosing children's toys as
therapeutic media has been proven feasible in the studies of Deshpande and Ranavaade
[11]. The theory of game therapy for autistic children's social dysfunction mainly comes
from the theory of Klein and Anna of psychoanalysis school [12]. Klein's theory holds
that the most natural way for children to express themselves is through play, allowing
them to express their subconscious fantasies and explore and know the external world
[12]. Reference [11] research also discusses the importance of games for children, and
he points out that evidence-based practice may be an excellent approach to toy games.
Still, not many studies use toy games to give consistent results. Later, Song Luling et
al. confirmed the theory of toy play intervention. In 2018, a severely autistic child was
treated with block toy play therapy, and the result proved that block play therapy was
indeed effective on the social ability of autistic children [8]. The effectiveness of a
similar toy intervention experiment was confirmed in the reference [13]. In this context,
Cao Yangliu proposed the necessity of designing an outlet toy for autistic children's
aggressive behavior [8].

Now, toy-play interventions for children with autism are affecting them on a large
scale. More and more researchers and practitioners of adjuvant therapy use toys and
games as therapeutic interventions. At this point, practitioners and related researchers
and designers differ in the types and functions of toys they choose. The second issue
that needs to be addressed is raised in this context: the current toy industry lacks product
inclusion and product mix features, which children with autism cannot use at different
stages of development [13].

There are also many researchers working on the design of robots for children with
autism. Robot toys for children with autism undoubtedly have considerable advantages.
It can help children with autism develop interaction and emotional interaction more
quickly. However, due to the high cost, the scope of such robot players is limited.

2.2 Development Status of Autistic Children and Related Toys

Autism Spectrum Disorder (ASD) is attracting increasing attention worldwide [14].
Parents often fail to recognize the different nature of an autistic child and try to treat
them in the same way as other children. Not to be ignored: Children with autism and
autism spectrum disorders have a high incidence of irritability and aggression. In one
study, up to twenty per cent of children with autism had symptoms of irritability and
aggression, including aggression, severe tantrums, and deliberate self-harm [15]. In
addition, several studies have shown similar results. Boys with autism, for example,
score significantly higher on irritability than healthy, average boys, and they report a
pattern of irritability symptoms very similar to boys with severe mood disorders [16].
Such behavior can cause these children to become increasingly isolated from social
interactions, leading to more isolation and terrible human behavior.
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However, research shows that children with autism enjoy playing with toys just as
much as other children [14]. This observation has led to an increase in the use of toys
for this particular group of users. In other words, "playful activities can be a source of
learning and skill building, acting as their teacher in a way" [14]. Games are the most
natural way for children to express themselves. They allow children to express their
subconscious fantasies and explore and understand the external world [12]. It should
not be ignored that people with autism spectrum disorder (ASD) often experience
difficulties with emotion regulation (ER) [17]. Moreover, in the present study, the
necessity of toy design for aggressive behaviors of autistic children has been proposed
and confirmed by Cao Yangliu in her research in 2021 [8].

In 2021, Laurie's research proved increased and higher levels of joint attention when
children had to share a toy between them on both digital and non-digital interfaces [18].
It proposed that "tangible and smart technologies can create social opportunities for
autistic children" [18]. A similar point was made in 2022. The study indicated that while
educational robot toys benefit typical children, the currently available mind-controlled
ones do not possess educational features [19]. The above findings represent part of the
current research trend combining intelligent technology and robot technology, an
important research direction for treating and intervening in autistic children [20]. So
far, it is still not a mature solution. As a result, Yousif still proposed in the 2020 journal
that the future research direction is to apply low-priced educational robots to low-
income countries [21]. There are currently no toys on the market that can effectively
deal with the irritability of autistic children.

In addition to the variety of intelligent robots, another problem is more appropriate
for regular toys: autistic children often lack play-toy options that non-autistic children
don't usually meet [22]. To deal with this phenomenon, researchers must design a toy
for autistic children with less technology than robots. They can effectively guide or
relieve the irritability of children with autism.

Previous research has established the connection between how children interact with
objects and the potential early identification of children with autism. TUI toys have also
increased social interaction among children [23]. This proof of these theories provided
the idea for this research on ASD children's toys containing TUI elements. TUI toys
have sound manipulation and diversity, satisfy the desire of children with autism to
explore, and can provide auxiliary treatment and psychological adjustment to children
with ASD through interactive social games [9].

It is worth mentioning that Soysa & Al Mahmud also found conductive tape patterns
with conductive foam can be used to create cost- effective passive tangible toys for TUI
in 2019 [23]. The low-cost raw materials of TUI toys are constantly developing, but the
design is not free from the limitations of electronic technology and intelligent
technology. These toys still require a certain degree of technology to provide
corresponding functions, achieve flexible and changeable forms and ways of playing,
and more for wealthier countries [23]. Therefore, designing products with low
technology, low cost, and emotional guidance functions is necessary.
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3 Methodology

The data collection method of this study applies in-depth interviews as its primary mode
of enquiry. In addition, this study also designed the self-views of individual
respondents. The interview content was developed to obtain the data variables and
conduct relevant qualitative research on the data content. Then, the interview content
is further optimized, and the prediction method is adopted to make it easier for the
interviewee to understand and accept the interview questions.

At the same time, the study used open-ended questions with no direct conclusions
about the answers. A sample is studied with a small number of specific people.
Malaysia and China will be the target populations for the study. Qualitative research
uses researchers as tools to constantly collect and accumulate facts in the natural
environment to discover theoretical results. This process of induction, that is, the
accumulation of points before reasoning. The research aims to understand facts through
descriptive analysis of social phenomena. In addition, the sampling method of this study
is judgment sampling, in which researchers determine the study samples according to
specific purposes and subjective judgments. Researchers make subjective judgments
based on their research purposes and the availability of samples [24]. The sample size
for this study was five people, of whom three were from China, and two were from
Malaysia.

Judgment sampling, also known as "deliberate sampling", refers to the method of
sampling units that are considered to be most representative of the overall sample based
on the subjective experience of the investigator.

First-line autistic children treatment teachers are very familiar with the field of
autistic children and generally have a good understanding of the investigation.
Therefore, I used frontline treatment teachers for autistic children or experts in related
research fields as samples to obtain representative sample data.

The following Table 1 provides background information about the 5-digit sample.
The interview is divided into the following three parts. The detailed content of the
interview is divided into the following three parts (see Table 2, Table 3, Table 4 and
Table 5).

Table 1. Interview sample data sheet

Serial number Gender ~ Local area Education background Years of service
1 Male Malaysia Associate professor 3-5 years
2 Female Malaysia PhD 5 years
3 Female China Bachelor’s degree 2-3 years
4 Female China Bachelor’s degree 8 years

5 Female China Bachelor’s degree 8 years
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Table 2. Background and experience-related questions

No Question Number  Project part Page
1 Can you introduce yourself? Experience in 1 A. B 1-2
the field of teaching children with autism
2 How do you feel about children with autism 1 B 2
that you work for who are doing so well?
3 Whether the responsibility will bring 1 B 2
corresponding pressure?
Table 3. Emotionalization and other related questions
No Question Number  Project part Page
1 Tell us in more detail about your 1 A. B 1-2
responsibilities and tasks as a teacher of
autistic children
2 How do you understand the key factors in 1 B 2
treating children with autism?
3 Tell me a little bit about how you intervene 1 B. C 2-3
in emotional therapy as a teacher at a
rehabilitation facility for autistic children
4 Talk about your responsibilities in your 1 B 2
position of responsibility
Table 4. Emotionalization and other related questions
No Question Number  Project part Page
1 From your point of view, what kind of 1 C 3
emotional release toys do you want to
produce for autistic children in the future?
2 Understand the expectations and ideas of 1 C 3
teachers within the organization regarding
vent toys
3 How to understand the biggest factors 1 A 2

affecting the emotions of autistic children?
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Table 5. Other questions

No Question Number  Project part Page
1 What is your most successful example in this 1 B 2
field?
2 The rationality of the process of teacher 1 B 2
intervention

4 Findings

The critical data collected in the interview were coded tree framework, and the answers
obtained were classified and matched (see Figure 1 and Table 6; similar responses are
identified).

The researchers analyzed the data from the perspectives of teachers of children with
autism and specialists in treatment facilities for children with autism. From the
standpoint of China and Malaysia, the data suggests that toys for autistic children
should be more focused on allowing autistic children to express their emotions and
thoughts. Like the trend in emotional research on children with autism, this concept has
much potential for development. Also, cannot be ignored is the sustainable and low-
cost design of toys for autistic children, which contributes to the realization of
sustainable development strategies, promoting the equity of special education and
achieving the controllable cost. For example, TUI elements are added to low-tech toys
for autistic children to perform functions similar to the "visual cards".

s tances

Fig. 1. Interview analysis coding tree
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Table 6. The interview data correspond to the classification table

Research Question 1:
What forms of stress
reduction design can

Research Question 2:
How are TUI elements
represented in

Research Question 3:
What kind of design
can balance the

be reflected in toys?  children's toys? sustainability and low

cost of toys for autistic
children?

Research e Motion toy o Emotionalization o Equal

Objectives 1: o Like bright colors e Color, environment e Addressing

To explore the very much o Family atmosphere aggressive

existence mode of o Emotional toys are e Intervention behavior in

venting design of fun therapy children

toys for autistic e Animal e Home environment

children e Role playing type use

To analysis o Give emotions a e Under

Multiblock methods chance to vent improvement

and regression o Game-based

analysis of the
environmental
dataset.

Research
Objective 2:

Apply the design
concept of TUI
(tangible user
interface) to toys for
autistic children.

Research
Objective 3:

To utilize the
combination of
contemporary toy
forms and TUI
elements to design
an environmentally
friendly toy for
children with autism
that conforms to the
SDG concept.

To develop small
videos and
cartoons, we can
also have social

story picture books

and social story
books

Sensory
stimulation
More optimistic

about this direction

of development
There are few toys
of this type on the
market

Use pictures as a
form of
communication
Use visual
strategies, such as
picture cards

You can feel
pressure on your
skin or body

o Emotional venting

» Guide and protect

e There is optimism
about this trend

o Release emotion

¢ Use any strategy to
express yourself

o Toy safety

Remove core
barriers

Find meaningful
alternative
behaviors

It has a positive
impact on the stage
of compulsory
education
Nonverbal
communication
Keep the kids calm

Consider materials,
safety

Clean energy

Cost, process
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5 Discussion

Based on the above analysis results, the design concept of combining various analysis
summaries is to design a low-tech, emotionally related toy for autistic children. The
advantage of this study is that it is in the face of the current global research trend on
children with autism and the economic downturn caused by COVID-19. The timing is
right to accelerate research on toys for children with emotional autism, and it is an
excellent time to launch such designed products. Although there are some aspects of
scientific and technological innovation, the cost is controlled within the affordable
range of low - and middle-income families, and the most important thing is that
consumers can change independently according to their functions after purchase to
extend the use cycle of the product. Meanwhile, healthy anti-fall materials so that
consumers do not have to worry about the safety of autistic children and product
damage.

The purpose of these functions is to give this particular group of autistic children a
real family emotional release toy that can be played with so that they can be well-guided
and released when they have an emotional breakdown. The drawback is that the sample
size of this study is small, and the collected data cannot represent the broader research
trend.

6 Conclusion & Recommendations

This study collected the interview content of 5 interviewees and analyzed the design
needs of emotional decomposition toys for autistic children from two international
perspectives: China and Malaysia. The category of toys that need to be added to the
study of the toy needs of children with autism are low-tech family breakdown toys. As
a study, the data also suggests that incorporating TUI elements of a tangible user
interface into a small family product could be considered in the future, bringing more
possibilities to the field of toys for children with autism. For the autistic community, as
the number of children involved continues to rise, the solution to today's fast- paced life
should not be the same as ordinary children's toys.

Finally, we acknowledge that this study has some limitations. First, as a design
research analysis, this study only uses limited databases to retrieve information that
may exclude some influential articles. In addition, the individual manual screening
process has a particular subjectivity. Therefore, future studies should use a wider
database to search publications to improve the accuracy of the analysis. Despite the
limitations, the findings present a compelling trend for future research, suggesting that
toy design for children with autism should focus on low-tech, low-cost emotionalized
products in the Chinese and Malaysian contexts.
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remain anonymous for privacy and confidentiality, their contribution to user feedback is
immeasurable towards the design development.

Paper Contribution to Related Field of Study. The study conducted by the researchers can
serve as a valuable reference for future studies in emotional human factors related to autistic
children and toy design. It may also provide potential insights for researchers in designing toys
for autistic children.
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