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Abstract: Children with Autism Spectrum Disorders (ASDs) have three main symptoms;
serious verbal and nonverbal barriers, social difficulties and stereotyped behaviors, as well as
restricted interests. To improve the sociability of children with ASDs, more and more
researchers and computer technicians are developing and designing educational apps to assist
them. This application uses simple scenarios from real life with social games to increase their
interest in verbal communication. It is proved to be effective according to feedback from
professional researchers and experienced teachers in the domain of special education.
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1. Introduction

According to the American Psychiatric Association (APA) (2000), children with ASDs are marked by
pervasive developmental disorders: serious verbal and nonverbal barriers, social difficulties and
stereotyped behaviors, as well as restricted interests. Thus, social interaction disorders and verbal
communication barriers are typical symptoms of ASDs, which are detrimental to the mental growth
and social communication of children.

Nowadays, therapy for ASDs in China focuses on medication and traditional behavioral
therapy, which is a huge financial burden for families with autistic children. However, in the last few
years, researchers all over the world have focused on a new form of treatment using educational apps
based on the mobile devices. In the past five years, the amount of research has increased every year.
The educational apps assisting children with ASDs are not only effective but also potential for the
future (Aziz et al., 2014).

This paper illuminates the design idea of the app with related theories supporting and the
experiment to evaluate the effectiveness of the function aiming at improving the vocal communication
of children with ASDs.

2. BLESS Design Approach

On the ground of the ASDs literatures we found and the research conducted by related scholars, we
present BLESS-- a series of design principles aiming at enhancing the social communication of
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children with ASDs. The BLESS emphasizes the five aspects of app design: Briefness, Linguistic,

Entertainment, Selectable and Scenarized. The theory and design of App is shown in Table 1:

Table 1 Summarization of BLESS Design Principles

BLESS APP Applied theory Design Details
Design Structure
Principles
Briefness User The feature of children with | This app uses simple interface to
interface | ASDs: focusing too much | avoid complex stimulations. All the
design on the details(Meng, 2008; | scenes are painted in 2D pictures by
Frith, 1989) Photoshop.
Linguistic Object Picture Exchange | This app combines AAC and PECS
presenting | Communication System | using pictures to assist children with
(PECS) and Augmentative | ASDs to make social
& Alternative | communication. Additionally, audio
Communication (AAC) | instructions and verbal
(Aziz et al., 2014; Min & | communications are emphasized for
Wei, 2013; Yufu et al, |the purpose of promoting social
2010) ability. The audio instructions can be
the standard model for children with
ASDs to communicate and correct
the wrong pronunciation.
Engagement | Game Effective game intervention | This app uses social games to
module (Yingmei, 2011) improve  social  communication
ability, which is attractive for the
children.
Applied Behavior Analysis | Using medals as rewards to reinforce
(ABA) (Shukla-Mehta & | the right behavior and trying to
Callahan, 2009; Low, 2014; | reduce the possibility of the
Qiong, 2014) improper response.
The feature of children with | Using  echolalia to encourage
ASDs: echolalia in verbal | children with ASDs in imitative
communication. learning and leading them to make
verbal communication, which is easy
for the children to achieve the goals.
Selectable Overall Flexibility of educational | In the settings, the color selection
structure | app for children with | and character selection can be
ASDs(Rasche, 2013; Aziz, | flexible according to the preference
2014; Shukla-Mehta, Miller | of children with ASDs.
& Callahan,, 2009; Hayes
et. al, 2010; Ludlow,
Wilkins & Heaton, 2006)
Scenarized | Main Generalization The scenes in the app are abstracted
Scene from the daily life, which helps the
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children with ASDs to apply the
social skills learned from the app in
daily life more easily and generally.

3. Approach and Method
3.1. Design and Development
3.1.1. Overall Structure

This app contains two sections: the parent’s section and the children’s section. The two parts are
closely related and interdependent in function. Because of the differences between children with
ASDs, the variety of selections is considered particularly important during the process of design
(Rasche, 2013; Aziz, 2014; Shukla-Mehta, Miller & Callahan,, 2009; Hayes et. al, 2010; Ludlow,
Wilkins & Heaton, 2006), especially for the color preference. In the parent’s part, parents can adjust
the style of the interfaces and other factors which can influence the interests of the children, such as
“Color Style,” “Character,” and so on (Figure 1). For the rewarded medal, there are many different
styles, which can cater to different children’s taste as shown in Figure 2.
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Figure 1. Interface of Parent’s Section Figure 2. Rewarded Medal

After entering the scene, the object presenting module and the game module are available.
The object presenting module includes simple introductions of some common goods in daily life as
well as the standard pronunciations of the objects. The game interface can help improve the social
skills of children with ASDs through the social games, which requires the children with ASDs to
satisfy the virtual character in the app.

3.1.2. User Interface Design

Meng (2008) put forward that the children with high-functioning forms of autism perform well on the
Embedded Figures Test, which indicates that the children with autism pay more attention to details.
Frith (1989) proposed the Weak Central Coherence Theory, which stated that normal children or
adults pay more attention to the Gestalt (whole) structure, while the children with ASDs are just the
opposite. They lack “built-in propensity,” which is normal for average people. They cannot integrate
extensive stimulation. Based on this theory, this app is designed according to the principle of
simplification, using simplified scenes and objects related to daily life, such as dining room, living
room and bedroom. This design helps the children with ASDs to apply the social skills learned from
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the app in daily life more easily and generally. The Figure 3 is the interface of scene selection.
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Figure 3. Interface of Scene Selection Figure 4 Game Module

3.1.3. Main Scene Design
3.1.3.1. Object Presentation

Augmentative & Alternative Communication (AAC) is a way to increase (no problem) the form of
input so as to help children with ASDs to understand social behaviors of others and enhance initiative
social communication (Aziz et al., 2014). AAC is used in Early Intervention Programs (EIP), which
help children with ASDs awaken their potential. To increase the form of input information, AAC also
utilizes Picture Exchange Communication System (PECS). PECS is a communication skill for
children with ASDs, who have limited verbal and nonverbal social communication skills that use
pictures to help them communicate spontaneously (Min & Wei, 2013). PECS is proven to be effective
in the intervention of children with ASDs and significantly improves the children’s emotional
expression and control (Yufu et al.,, 2010). An app called Mocotos uses a Picture Exchange
Communication System (PECS).

Based on the purpose of improving the verbal communication skills of children with ASDs,
this app emphasizes verbal communication and uses audio instructions as well as pictures. The audio
instructions can provide an example of common social communication and also correct the mistakes
in pronunciation.

3.1.3.2.Game Module

Although children with ASDs are usually less skilled players compared to average children, the
current level of children with ASDs offers the possibility for game interventions (Yingmei, 2011).
Children with ASDs improved in social communication during game intervention with researchers. At
the same time, the ceremonial behaviors are significantly reduced. Therefore, it is effective to use
games in the therapy of children with ASDs and improve their social skills. In the game module, the
app focuses on guiding children with ASDs to have daily social communication with the virtual
character, such as asking for help, making invitations as shown in Figure 4. The social communication
is based on a specific scene, which helps children to use the social communication strategy in real life.
Additionally, this app uses the echolalia features of children with ASDs, encouraging them to learn by
imitating the right example in the app and promoting their social ability.

The engagement is vital for the games based on the computer or mobile terminal, which
contains a significant concept—-“flow” firstly proposed by Csikszentmihalyi (1990). It should be
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moderately difficult but keep challenges instead of being too difficult (lose faith to achieve the goal)
or too easy (lose the interest of involve with the game). In this app, the difficulty levels of the social
game can be scaled upward. In the first level, the virtual character in the app makes direct and simple
requests towards the children with ASDs, like asking for an apple which is clearly shown on the table.
On harder levels, children with ASDs must find milk, which implies that they open the refrigerator
first. So the higher the level is, the more complex the social communications can be. However, the
change of the level gradually comes, which will make it easier for the children to accept the difficult
level. Some examples of feedback in the different levels are as follow.
W Stage 1: the virtual character asks for an apple.

e |If the children with ASDs reply for the social requirement and satisfy the virtual
character, they will get encouragement like “Thanks! It is so sweet of you!”

* If they don’t, they will get an instruction like “I’m sorry. | don’t like anything else
except apples. Could you please give me an apple?”

W Stage 2: the virtual character asks for something to drink.

e |If the children with ASDs reply for the social requirement and satisfy the virtual
character, they will get encouragement like “Thanks for the milk!”

e If they don’t, they will get an instruction like “I’m sorry. But | do want to have
something to drink. Could you please open the refrigerator and find something to
drink?”

When children with ASDs finish the tasks according to the requirements of the app, the
rewarded medal will be shown to reinforce the right behavior of children with ASDs. This design
combines with ABA, which is proven to be effective in promoting social abilities of children with
ASDs by using the pattern of setting an example and giving rewards (Shukla-Mehta & Callahan,
2009; Low, 2014). Qiong (2014) points out two rules of giving reinforcement: giving the preferred
reinforcement and immediate feedback and strengthening of right movement. This app follows the
rules stated by Peng, allowing the parents to set the type of medal according to their children’s
preferences.

4. Research Design

The research can be conducted from three aspects: effectiveness, reliability and validity. Technicians
and researchers will evaluate the app in the profession field. Children with autism, teachers and
parents are the main participants in the experiment. Case study and observational method will be
mainly used in the research of children, while interviewing method will be used in the research of
teachers and parents. Children with autism will use the application by themselves. Meanwhile
researchers will record children’s emotional responses, task performances and other behaviors.
Invisible buttons behind interfaces will accurately count clicking times in each part of the interface,
used to analyze which parts catch children’s attention most. Parents and teachers will also use the
application and give feedbacks as the references for further improvement of application.

5. Conclusion

The design and development of APP aimed at improving the social skills of children with ASDs by
focusing on satisfying their needs with increased flexibility. At present, the app has achieved basic
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functionality. With assessment by professional researchers, teachers in the special educational field,
and parents of children with ASDs, the effectiveness of app has been demonstrated. However, it has
also been shown there is room for further optimization and functions in a future version.
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