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ABSTRACT

Autism spectrum disorders (ASDs) are a triad of distur-
bances affecting the areas of communication, social inter-
action and behavior. In educational contexts, these limita-
tions can be deeply disabling unless appropriate intervention
methodologies are promoted. Children with ASDs usually
have very strict interests, which may cause a lack of interest
in standard ICT tools overtime. Our paper presents a new
way to overcome these issues, by enabling children to have
the opportunity to enjoy a rich multimedia platform (audio,
video and images). This approach allows tutors and peers
to prepare an unique setup for the childs needs, giving the
possibility to fully customize the layout and contents, by
using symbols that make tool navigation more understand-
able and fun for children. Special attention was given to
the promotion of communicative and social competences of
children with autism spectrum disorders, enabling them to
interact with one another through messages, share opinions,
and experiences.
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1. INTRODUCTION

Children with autism spectrum disorder (ASDs), exhibit a
range of specificities in terms of their cognitive and commu-
nicative skils, that need to be appropriatly addressed. Each
case is unique, and the ability to define user-tuned content is
fundamental to the widespread of adequate work strategies
with the children, based on their individual interest. ICT
based strategies have enabled a huge leap in the field, how-
ever, only standardized content and application models are
available, which might not be the best approach, as each
children or group of children has individual needs. Nowa-
days, web-based applications play a major role in content

display both for online and offline use, becoming more aces-
sible with time, and giving the possibility to develop tools
that easily meet users needs. The intrinsict features of web
technologies, makes them a strightforward and complete so-
lution for easy and fast customization to new requirements
in terms of needs within the target user group. Also, the
constant development of new ways to be more interactive
and efficient, makes web technologies, a good solution to
tackle problems that were typically linked to more tradi-
tional monolithic applications.

In our work, we are going to analyse a multimedia platform
developed using web standards, that focuses on children in-
dividual interests. Existing tools targeted at children with
special needs, try to be more acessible and provide educa-
tional content, however, children often lose motivation to use
it, since they don’t find it appealing enough, don’t relate to
any content inside, or even find content that might stress
them in some way. Our tool gives the possibility to tune the
presented contents to the child interests, and to evaluate
how these can be used to motivate children to use an appli-
cation that can produce positive outcomes in an educational
context. The rest of the paper is organized as follows: Sec-
tion 2 provides an overview of ASDs; Section 3 describes the
background of our work; Section 4 introduces the proposed
approach; Section 5 shows the evaluation methodology; and
finally Section 6 outlines the main conclusions.

2. AUTISM SPECTRUM DISORDERS

Autism spectrum disorders are a group of developmental dis-
abilities, composed by Classic Autism, Asperger syndrome
and Pervasive Developmental Disorder Not Otherwise Speci-
fied (PDD-NOS) [5]. Their symptoms range from moderate
to severe, varying among patients. In 1979, Lorna Wing
carried out an epidemiological study and realized that there
were a transverse triad of impairments: a) impairments in
social interaction; b) impairments in language and commu-
nication skills; and ¢) social imagination, which is an inabil-
ity of imagining things they didn’t experience yet. These
impairments are the currently basis used to diagnose ASDs
[10]. Furthermore, a behavior pattern suggests restrictive,
repetitive and stereotyped interests and motor mannerisms
(e.g twisting, hand or finger flapping).

There are also other characteristics often highlighted in autis-
tic patients but which are not always present, such as an



exceptional memory, superior skills in attention, and per-
ception and unusual sensory perceptions [9]. All patients
show several differences between their disabilities, creating
an unique personality that requires looking at each child as
a different case. Because they have restricted interests and
can become very fixated on them, these restriction might
be used in their benefit. Boyd developed a study [1] where
he compared the effects of circumscribed interests to less
preferred tangible stimuli on the social behaviors, and the
results showed an increase in social interactions in tests with
circumscried interests. These results were important since
they state how children become more interested and moti-
vated when contents are fitted to then.

3. BACKGROUND

Putnam and Chong [7] conducted a survey to understand
what kind of tools these users are using, and their experience
with them. Most of the responders gave all kind of examples
of some contents that should be available for the children, so
that they could be motivated to use the tool in a daily basis,
and also 19% of the responders said that these tools should
be fun to use to prevent the tool abandonment. In Putnam
and Chong findings, they also find that design considerations
have a big importance in the tool that children use.

De Leo and Leroy [2] developed a smartphone application to
form messages. These messages could have text or images,
and all images could be customizable, giving the possibility
to the child to choose his own images. Ismail and Omar
[4] created an application that gave the possibility to de-
cide what kind of content was of interest to include (from a
restricted list), and visually where to place it. Morris and
Kirschbaum [6] created an algorithm to find images in the
internet that were of the interest to the children, to be used
in any kind of application. Rahman and Naha [8] created an
application running in a network, in which a tutor can show
pictures of objects to send messages, and the pictures of
that object in the children’s computer may differ according
to their preferences.

These examples show the ecosystem and difficulty in tun-
ing the application to each child; as a growing concern in
the software development, now some involve the user in the
design process [3], or give customization possibilities. This
way the user can set the look and feel of the tool so they
can understand or feel more comfortable in using the tools.
Despite the recent effort, current tools are still not able to
meet the needs of tutors and children, in terms of adjusting
the application content and visual aspect to the preferences
of the children. In table 1 we can see all options available
in these studies: multimedia content (images, audio, video),
custom content, custom layout (menu icones, wallpaper),
tool configuration (change tool sections, or available func-
tionalities) and user-centred design (user is involved in the
design process of the tool). In our tool, we will give all the
options described in the table, making it 100% customizable.

4. PROPOSED APPROACH

In this section we are going to describe in detail the system
used to run the tests, which we have called Troc@s. This
application was developed to make fully customizable tools
available to the children, which are simple enough for tutors
to customize the layout and content in a user-tuned fash-

Table 1: Survey of tool options for the user
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Figure 1: Example of a profile content folder tree.

ion. Focus was given to the development of communicative
competence in autistic children, all the activities are tar-
geted at communication skills training. They are based in
multimedia content: images, videos, audio and stories. Also
these are activities familiar to the children, facilitating the
platform inclusion in their lives.

4.1 Application

Interpersonal communication and interaction skills of chil-
dren with ASD may be very limited, which creates the mo-
tivation to develop a tool to support their needs for integra-
tion in social life. This is important not only for educational
purposes, but also for leisure, so that individuals can share
their tastes with others, comment on existing content, and
communicate with their peers. Furthermore, tutors have the
need to setup contents adapted to the reality of each group,
to stimulate them and promote greater autonomy in normal
activities such as accessing photos, music, among others.

In this context, this tool is directed to the specifics of this
topic. It has the twofold objective of encouraging socializa-
tion and facilitating interaction among children with ASD,
while allowing tutors to easily customize the contents and
look-and-feel of the tool because each child is different, pre-
senting divergent capabilities, habits and needs. The ap-
plication can be fully customized with icons, background
images and the contents that allow each child to be more
effective while using it. Children can even use their own
drawings or favourite images to better associate each fea-
ture of the software with the underlying function. Tutors
have full control over the software and they can intervene
virtually at all levels. They can act at the content level,
where contents are structured and organized under the ap-
plication folder tree, just as any other document is organized
in regular computer work, as we can see in figure 1.

But they can also act all the way up to the presentation
level, where they are able to manage the screen and naviga-
tion structure by simply editing the HTML files, that also



Figure 2: Message board of the application.

can be easily assigned individually to each user. The appli-
cation reads all folders and files names, and uses them for
the titles. In this way, the application is not bound to a main
language, it uses everything that is specified by the tutor in
the folder and files names. The menu icons are defined by
the subfolders that exist in the base folder and in the profile
folder; if for example the images folder didn’t exist, then
it wouldn’t be available in the menu. Also, the default
profile is available as default for every children, and if we
add a profile to a child, specifying their name (e.g. johndoe
profile), the tool gives priority to the individual profile, and
only then, to default profile.

This means that if we define a different background image
for a given content page in the johndoe profile, the jane-
doe profile won’t be able to see it, this profile will load the
videos folder from the default profile, since he doesn’t have
a videos folder in his profile, with his individual content.
This also applies to files: johndoe profile will load videos
from his individual profile first, and then from the default
profile; the janedoe profile will load videos from her indi-
vidual profile first, and then from the default profile. Indi-
vidual profiles never share content, the only way to share it
is to assign the individual profile to the user.

All the activities are targeted at communication skills train-
ing. They are based in multimedia content: images, videos,
audio, and stories that children can autonomously browse
through and learn from. In addition there is also a message
board, and content preference sharing options, these being
the main contribution of the tool to the field, when com-
pared to existing work. In the message board, children can
post messages to their colleagues. The sender child has a
buddy list with names and photos of all counterparts, from
which the receiver colleague can be chosen. The message
can then be written either through text, picture exchange,
or a combination of both methods.

When the receiver colleague opens the message board, he
will immediately be able to see all of the messages sent to
him by others. Figure 2 shows the message board screen.
For content preference sharing, associated to each multime-
dia element (image, sound or video), there is a positive and
a negative preference option. These allow the child to ex-
press and share with its counterparts at any time, his/her
preference regarding the individual element. This informa-
tion is associated with the content and shown every time it
is accessed, allowing all children to see the opinion of their
colleagues. Figure 3 shows one of the activities with the
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Figure 3: Activity with content preference-sharing
pane.

content preference-sharing pane on the right of the screen.

4.2 Framework

The framework was designed with both the end-users and
the tutors in mind, targeting the seamless delivery of rich
multimedia content, while providing high customization lev-
els, easy content management and maintenance by non tech-
nologically proficient individuals. We found the answers to
these requirements in web technologies. Web browsers are
currently the best platforms for rich multimedia content de-
livery, and web standards provide some of the best tools for
GUI layout and formatting, however, their have limited ca-
pabilities to interact and control operating system functions.

To enable the browser to perform OS level operations, we
implemented a Python Websocket server, which takes ad-
vantage of the advanced connectivity capabilities introduced
by HTML5. Through this infrastructure (Figure 4), the pre-
sentation layer implemented at the browser level, can ma-
nipulate the file system, read all files from the platform,
automatically generate thumbnails, among other operations.
Data persistency is assured through the Couch BD database
engine, also managed by the Python Websocket server. For
each user, we can assign a user profile, or use a default. In
each user profile we can use independently customized files,
such as the HTML structure files, the CSS, the background
images, the menu icons, and even the content shown: the
images, videos and audio listing. We can see an example of
this file structure in Figure 1.

All likes assigned to the content, and the exchanged mes-
sages are saved in the database as JSON strings, associated
to each user. This tool also saves logs with the user naviga-
tion, files loaded, messages sent/received, likes, and amount
of time spent in the tool.

S. EVALUATION METHODOLOGY

For the evaluation we are going to focus on the platform cus-
tomization to the children preferences. We want to under-
stand if this full adaptation to the user, using the platform
is beneficial, and for that we will assess: 1) if it is sufficiently
expressive; 2) if the tutors can easily use the platform and
address the children needs; and 3) if the platform with full
customization can actually provide improved outcomes with
the children.

These are the three main issues we are going to answer in
these evaluations. First we will conduct a survey with the
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Figure 4: Framework of the platform.

tutors; we want to assess their needs and see if the func-
tionalities in the platform address those needs. In case the
platform doesn’t cover all problems pointed out, changes will
be made before the usability tests with the children. Next,
we will present the tool to the tutors, explaining all the
functionalities, and perform a test with well-defined tasks in
order to evaluate the teacher proficiency in using the plat-
form. In these tasks we will gather: (1) The amount of time
needed; (2) The amount of errors made through the task.
This data will be recorded by using a simple paper and a
pen. Then we will perform a new survey to assess tutors
satisfaction, and gather information about difficulties and
suggestions to apply to our approach.

After this period, 9 children with ages between 12 and 15
will start using the application, without any customization,
only with the default content for a period of 2 weeks. Then
we will have another period of 2 weeks evaluation, with the
platform fully adapted to each child. During these 4 weeks,
the platform will be gathering data logs with which we will
assess:

e The amount of time spent in the platform. Since the
sessions are strictly controlled by the tutors, we will
try to give a maximum amount of time they can use,
and see if the child uses it, or stop using the platform
before the time ends.

e See the navigation areas they use the most, and spend
more time with. This will tell us what the children
prefers to use, or has more interest.

e The amount of likes that the children did in the con-
tent.

e The amount of messages exchanged by the children,
using text, images, or both.

Since the conditions of this user group have different levels
of severity, which can be translated in a variety of unique
behaviors, it is difficult a to create a general approach of
tests that can meet all users issues. For this, each child will
be analyzed individually, as a case study, so we can bet-
ter understand its results. Finally, after the usability tests
with the children, we are going to conduct an interview with
the tutors, so we can gather their opinions and observations
about the children’s behavior through the tests. We are in-
terested in knowing if they saw any noticeable changes or
actions in their students under the tests.

6. CONCLUSIONS

Adapting ICT to users with ASD has become a major con-
cern, and some approachs have been developed in order to
address the user-tuned content costumization. In this paper
we show an application that can be fully adapted to the chil-
dren’s needs, by using a solution that uses web technologies
to be easy to use and customize. The application is managed
through the regular file system explorer, which users are al-
ready familiar with, allowing them to easily create folders
with the desired content and assign them to the user they
want.

This simple system allows the rapid customization of any
content such as images, videos or audio, but also the look
and feel of platform, by changing wallpapers, menu icons,
or even, in case the tutors are trained to do so, to change
all the layout of the pages, by simply editing HTML and
CSS files. With this, we will be able to assess if adapting
the application to the restrictive preferences of children with
ASD motivates them and contributes to the development of
communicative and social skills, by giving a mean for chil-
dren to interact comfortably with other children, or simply
access to their preferred content more easily.
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