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Abstract: Introduction: It was observed that technology developers expressed a clear interest to 

design programs that meet the needs of individuals with Autism Spectrum Disorder (ASD). Several 

authors indicate that any software designed for people with ASD has to include special 

requirements in the design. Methodology: This research study describes a software for children 

with ASD named Module ASD and describes the interactive process of design that it was followed. 

This research focuses on a software development and the design process, based on scientific 

evidence study, consultation and tests done by specialists, children with ASD and their families. 

The techniques used to formalize the collection of information from different groups of 

participants were: observation, interview, group discussions and field book. Results: The ASD 

Module is the result of the study and it is a free technological application that is made up of a set 

of virtual keyboards (or adapted interfaces), digital schedules and activities, especially designed 

and tested by and for children with ASD. The application is included in the In-TIC PC software. 

The software is available for the Windows operating system and was implemented with the Visual 

Studio development tool, .NET environment, C# programming language and Windows Form 

technology. Other materials used for content development were the Interactive Books Multimedia 

(LIM according to the Spanish acronym) software and the ARASAAC pictograms. Discussion and 

conclusions: The results show that the digital content can be oriented to promote independence in 

several daily activities (ADL, education, leisure and social participation). This technology design 

provides useful information for researchers, developers, social and healthcare professionals and 

families, with the aim of offering alternatives for children with ASD and facilitating the 

understanding of daily life. 
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1. Introduction  

Nowadays, the virtual context and Information 

and Communications Technology (ICT) have an 

effect on our lives, in many cases facilitating the 

performance of daily activities (1). Likewise, 

technology is beginning to change the lives of 

many people with Autism Spectrum Disorder 

(ASD) to the extent that it is increasingly used in 

the intervention and research related to people 

with ASD (2). 

The type of technology used in interventions 

with people with ASD is varied (computers, 

mobile devices, video recordings, robots and 

virtual reality). There has been an increase in the 

use of technology in this field for several reasons:  

1. Reports and studies stating that people 

with ASD show interest and motivation for 

using visual technology devices; 

2. Studies supporting the effectiveness of 

technology as an intervention tool; 

3. Increased software development in this 

field. 

Therefore, at present, the technology-based 

intervention for persons with ASD faces many 

challenges. The main challenges are related to the 

development of software which take into account 

the specific learning styles, abilities and needs of 

children with ASD (3, 4). 

 

2. Results and Discussion 

Results 

The ASD Module is the result of the study and 

it is a free technological application that is made 

up of a set of virtual keyboards (or adapted 

interfaces), digital schedules and activities, 

especially designed and tested by and for this 

study group and included in the In-TIC PC 

software (5). In-TIC PC is the baseline software 

with which the specific block for people with 

ASD was created and whose purpose is to adapt 

the Windows environment by means of virtual 

keyboards that allow easy computer access and 

use and/or to facilitate social communication and 

participation. The software is available for the 

Windows operating system and was implemented 

with the Visual Studio development tool, .NET 

environment, C# programming language and 

Windows Form technology. Other materials used 

for content development were the Interactive 

Books Multimedia (LIM according to the Spanish 

acronym) software (6) and the ARASAAC 

pictograms (7). 

The ASD Module is based on the perspective 

of considering the person with autism as the 

central axis, and, around it, the activities of their 

life interests. To provide an example that can be 

adapted and customized to other people, let us 

consider the case of Arancha, a girl with ASD. 

When analyzing the main screen (Figure 1), 

Arancha is observed in the central part and, 

around her, the activities in which TIC can support 

her on a daily basis. There are 5 sections:  

1. Schedule. This section refers to the basic 

daily activities. It was designed to make access to 

timetables, schedule and activity sequences 

easier, to help organizing a person's day and 

activities. 

2. Education. This section includes activities 

necessary for learning and participation in the 

school environment (8). It is made up of contents 

about five basic categories: colors, numbers, 

http://sciforum.net/conference/mol2net-1


Mol2Net, 2015, 1(Section F), pages 1-8, Proceedings  3 

http://sciforum.net/conference/mol2net-1 

 

 

letters, parts of the body and feelings. Moreover, 

dynamic activities have been designed in the same 

line, with the LIM system, which are integrated 

with the keyboards of this module (see Figure 2). 

3. Leisure. This section refers to leisure 

activities, that is, time spent away from 

compulsory activities (8). It includes resources 

classified as games, stories and documents about 

people with ASD (see Figure 3). 

4. Communication. This section contains 

basic communication keyboards. Pictograms 

and/or pictogram writing are used, which, 

combined with speech synthesis resources, 

stimulate the communication of basic requests and 

needs. There are also other keyboards that favor 

the narrative discourse and the development of 

questions in order to encourage a person's social 

participation. 

5. Computer access. This section refers to the 

access to several conventional programs from 

Windows environment; in this section both access 

and use are simplified. The programs used are as 

follows: Wordpad (text editor), Microsoft Paint 

(drawing program), Windows calculator and 

Windows Media Player. 

Discussion 

The results of the software development and 

design show that the digital content can be 

oriented to promote independence for several 

daily activities (ADL, education, leisure and 

social participation). The literature in this field 

shows that people with ASD have difficulty in 

performing these activities (9). Therefore, within 

this software, the person is seen as the central 

focus and surrounding them are the activities in 

which ICT can be a facilitator. However, so far, 

many of the software tools that have taken into 

account the perspective of people with ASD, have 

focused solely on promoting specific abilities (10, 

11, 12, 13, 14, 15, 16, 17). 

On the other hand, motivation is essential for 

learning in all areas of daily life. As stated 

previously, a high percentage of people with ASD 

have a predilection for technological devices. 

Therefore, an alternative to traditional 

interventions is proposed, based on the preference 

and motivation for the use of ICT. 

The decisions made by the interdisciplinary 

team developing the ASD Module have been 

described and they have shown the need to 

involve both people with ASD and those within 

their immediate surroundings in these processes, 

as already described in several publications (18, 

19) 

. 
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Figure 1. Main screen of the ASD Module 

 

 

Figure 2. Examples of LIM activities about using colors for the Education section 

 

 

Figure 3. Example of the application browser to locate the videos of interest 
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3. Materials and Methods 

Participants and settings 

This research study involved four groups of 

respondents, meeting the following criteria: 

1st Group: Professionals with experience in the 

intervention with people with ASD 

The study involved 20 professionals who were 

recruited from centers of direct care for people 

with ASD, such as two schools of special 

education, specific for children with ASD 

diagnosis, an ASD-specialized clinic for 

psychological intervention, and an association 

that provides support for families living with an 

adult with ASD. The selection criteria for these 

professionals were as follows: (a) having a degree 

in education sciences or health sciences or 

representing the interests of organizations that 

serve people with ASD; (b) being able to prove 

work experience of at least one year in the 

intervention with people with ASD. Finally, a 

heterogeneous group was obtained, made up of 3 

representatives of organizations, 3 psychologists, 

11 schoolteachers, 1 social worker and 2 speech 

therapists. 

2nd Group: Professionals with experience in the 

development and design of technology for 

disabled people 

The project involved 13 professionals recruited 

from two centers that make use of the technology 

applied to social and/or health context. 

Participants also met the following criteria: (a) 

having a degree in the field of technology or 

health sciences or promoting social projects; (b) 

being able to prove work experience of at least one 

year in the design, development and/or testing of 

accessible technology related to health and quality 

of life for disabled people. The group involved the 

collaboration of 4 experts in the implementation 

of social projects, 1 doctor, 5 engineers in 

computer science and 3 occupational therapists. 

3rd Group: Family members of people with 

ASD 

Participants were 3 direct relatives of people 

with ASD and who, in turn, were part of the 

organizations for people with this diagnosis. 

4th Group: Children with ASD 

In the final phase, 3 children (two boys and a 

girl) participated, aged between 10 and 13 years 

old. All of them were selected from a special 

education center and met the criteria described 

below: (a) having a diagnosis of autism disorder 

according to the Diagnostic and Statistical Manual 

of Mental Disorders (4th ed.; DSM-IV); (b) 

presenting learning difficulties; and (c) not having 

used the specific software prior to testing. 

The protocol was approved by the 

Autonomous Ethics Committee of Research in 

Galicia. The project participants signed the 

informed consent to participate in the study and, 

in the case of children with ASD, their guardians 

were responsible for authorizing their 

participation. In addition, in the cases of the 1st, 

2nd and 3rd Groups, a specific authorization for 

interview recording was signed. 

Procedure 

During software development and design, a 

search for scientific evidence was performed, in 

addition to consultation and testing by specialists 

in ASD, and/or technology, and by children with 

ASD. To this end, research has been based on 

user-centered design and has followed an iterative 

procedure. This is a cyclical process, divided into 

the following phases:  

1. Study and analysis of the recent scientific 

evidence on the design of technology for people 

with ASD. Participants: 2nd Group. 

2. Study and analysis of the recent scientific 

evidence on the skills and ways of processing 

information of people with ASD. Participants: 2nd 

Group. 
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3. Observation, analysis and discussion on 

the skills and ways of processing of this 

population and their influence on the design of 

technology. Participants: 1st, 2nd, 3rd, and 4th 

Groups. 

4. Design and development of the 

application. Participants: 2nd Group. 

5. Software Testing by professionals and 

family members of people with ASD. 

Participants: 1st and 3rd Groups. 

6. Software quality improvement. 

Participants: 2nd Group. 

After this iterative process, the resulting 

application was tested by the 4th Group, that is, 

children with ASD. 

Information collection techniques 

The techniques used to formalize the collection 

of information from different groups of 

participants were: observation, interview, group 

discussions and field book. 

.

4. Conclusions 

The ASD Module has been developed based on 

the learning styles, abilities and needs of children 

with ASD and has been integrated into the free In-

TIC computer software. This block includes 

virtual keyboards, schedules and activities to 

promote independence in everyday activities. 

The ASD Module is provided as an example 

available to families and professionals assisting 

people with ASD so that, through the 

customization of the necessary aspects, it could be 

turned into a functional tool. 

The basic ideas used for the development and 

design of the application have been explained, 

including scientific evidence and considerations 

set out during the iterative process of the software.  

This list of rules for technology design 

provides useful information for researchers, 

developers, social and healthcare professionals 

and families, with the aim of offering alternatives 

for children with ASD and facilitating the 

understanding of daily life. Moreover, the need to 

research and develop studies for analyzing the 

responses and opinions of people with ASD and 

those within their immediate surroundings was 

demonstrated herein.Main text paragraph. 
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clinic of Psychology and Physiotherapy of A Coruña). 

 

 

http://sciforum.net/conference/mol2net-1


Mol2Net, 2015, 1(Section F), pages 1-8, Proceedings  7 

http://sciforum.net/conference/mol2net-1 

 

 

Conflicts of Interest 

The authors declare no conflict of interest. 

 

References and Notes 

1. Groba, B.; Canosa, N.; Nieto, L. Tecnologías de la Información y las Comunicaciones en salud 

mental. In Terapia Ocupacional en Salud Mental, 1st ed.; Moruno, P., Talavera, M., Eds.; Elsevier 

Masson: Barcelona, 2012, pp.371-391. 

2. Bölte, S. Computer-based intervention in autism spectrum disorders. In Focus on Autism Research; 

Ryaskin, O.T., Ed.; Nova Biomedical: New York, 2004, pp. 247-260. 

3. Barry, M.; Pitt, I. Interaction design: a multidimensional approach for learners with autism. In 

Proceedings of the 5th International Conference for Interacting Design and Children, Tampere, 

Finland; ACM Digital Library, 2006; pp. 33–36. 

doi:http://doi.acm.org/10.1145/1139073.1139086 

4. Putnam, C., & Chong, L. Software and technologies designed for people with autism. In 

Proceedings of the 10th international ACM SIGACCESS conference on Computers and 

accessibility - Assets ’08), New York, EE.UU.; ACM Press, 2008, pp. 3-10. 

doi: 10.1145/1414471.1414475 

5. Fundación Orange; IMEDIR. In-TIC: Integración de las Tecnologías de la Información y las 

Comunicaciones en los colectivos de personas con diversidad funcional. Avaliable online: 

http://www.proyectosfundacionorange.es/intic (accessed on 9 November 2015). 

6. Macías, F. Libros Interactivos Multimedia. Avaliable online: http://www.educalim.com/cinicio.htm 

(accessed on 9 november 2015). 

7. Gobierno de Aragón. Portal Aragonés de la Comunicación Aumentativa y Alternativa. Avaliable 

online: http://catedu.es/arasaac (accessed on 9 November 2015). 

8. American Occupational Therapy Association. (2014). Occupational Therapy Framework: Domain 

& Process 3rd Edition. The American Journal of Occupational Therapy, 2014, 68, S1 - S48. 

doi:10.5014/ajot.2014.682006 

9. Watling, R.; Tomchek, S.; LaVesser, P. The scope of occupational therapy services for individuals 

with Autism Spectrum Disorders across the lifespan. American Journal of Occupational Therapy, 

2005, 59, 680-683. doi:10.5014/ajot.59.6.680 

10. Bernard-Opitz, V.; Sriram, N.; Nakhoda-Sapuan, S. Enhancing social problem solving in children 

with autism and normal children through computer-assisted instruction. Journal of Autism and 

Developmental Disorders, 2001, 31, 377–384. doi:10.1023/A:1010660502130 

11. Bosseler, A., & Massaro, D. W. Development and evaluation of a computer-animated tutor for 

vocabulary and language learning in children with autism. Journal of Autism and Developmental 

Disorders, 2003, 33, 653–672. doi:10.1023/B:JADD.0000006002.82367.4f 

12. Campillo, C.; Herrera, G.; Remírez de Ganuza, C.; Cuesta, J. L.; Abellán, R.; Campos, A.; et al. 

Using Tic-Tac software to reduce anxiety-related behaviour in adults with autism and learning 

difficulties during waiting periods: A pilot study. Autism, 2014 18, 264–271. 

doi:10.1177/1362361312472067 

http://sciforum.net/conference/mol2net-1


Mol2Net, 2015, 1(Section F), pages 1-8, Proceedings  8 

http://sciforum.net/conference/mol2net-1 

 

 

13. Den Brok, W. L. J. E.; Sterkenburg, P. S. Self-controlled technologies to support skill attainment 

in persons with an autism spectrum disorder and/or an intellectual disability: a systematic literature 

review. Disability and Rehabilitation: Assistive Technology, 2015, 10, 1-10. 

doi:10.3109/17483107.2014.921248 

14. Goldsmith, T. R.; LeBlanc, L. A. Use of technology in interventions for children with autism. 

Journal of Early and Intensive Behavior Intervention, 2004, 1, 166–78. doi:10.1037/h0100287 

15. Moore, M.; Calvert, S. Brief report: vocabulary acquisition for children with autism: teacher or 

computer instruction. Journal of Autism and Developmental Disorders, 2000, 30, 359-362. 

doi:10.1023/A:1005535602064 

16. Ramdoss, S.; Lang, R.; Mulloy, A.; Franco, J.; O’Reilly, M.; Didden, R.; Lancioni, G. Use of 

computer-based interventions to teach communication skills to children with autism spectrum 

disorders: A systematic review. Journal of Behavioral Education, 2011, 20, 55–76. 

doi:10.1007/s10864-010-9112-7 

17. Ramdoss, S.; Mulloy, A.; Lang, R.; O’Reilly, M.; Sigafoos, J.; Lancioni, G.; et al. Use of computer-

based interventions to improve literacy skills in students with autism spectrum disorders: A 

systematic review. Research in Autism Spectrum Disorders, 2011, 5, 1306–1318. 

doi:10.1016/j.rasd.2011.03.004 

18. Abascal, J.; Nicolle, C. Moving towards inclusive design guidelines for socially and ethically aware 

HCI. Interacting with Computers, 2005, 17, 484-505. doi:10.1016/j.intcom.2005.03.002 

19. Porayska-Pomsta, K.; Frauenberger, C.; Pain, H.; Rajendran, G.; Smith, T.; Menzies, R.; et al. 

(2012). Developing technology for autism: an interdisciplinary approach. Personal and Ubiquitous 

Computing, 2012, 16, 117-127. doi:10.1007/s00779-011-0384-2 

 

© 2015 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article 

distributed under the terms and conditions defined by MDPI AG, the publisher of the Sciforum.net 

platform. Sciforum papers authors the copyright to their scholarly works. Hence, by submitting a paper 

to this conference, you retain the copyright, but you grant MDPI AG the non-exclusive and un-revocable 

license right to publish this paper online on the Sciforum.net platform. This means you can easily submit 

your paper to any scientific journal at a later stage and transfer the copyright to its publisher (if required 

by that publisher). (http://sciforum.net/about ). 

http://sciforum.net/conference/mol2net-1

