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Preface

A long time ago, in a galaxy far, far away, Star Wars premiered on May 25, 1977, 
accidentally on the same day when the former Socialist Federal Republic of 
Yugoslavia celebrated the 85th birthday of its communist leader Tito. Ten years 
earlier, a James Bond movie was not officially approved for cinema release since it 
showed a British agent who walked around Yugoslavia freely without anyone arrest-
ing him. Fortunately, for the first author of this book, Star Wars had a different fate. 
Sitting in a dark cinema that no longer exists, in a country that also no longer exists, 
a 7-year-old boy dreamed of getting a toy resembling the cute R2-D2 robot. At the 
time, he didn’t know that it was actually a British musician and actor, Kenny Baker, 
dressed in a not very comfortable costume.

Only two decades later, the world experienced a digital revolution that, at least in 
some aspects, surpassed the boldest predictions of science fiction movie makers. It 
initially seemed that the expansive development of digital technologies would help 
overcome numerous inequalities of the modern world. However, it was not long 
before even the most ardent cyber-optimists realized that digital technologies main-
tain and sometimes even deepen the existing inequalities. Availability and accessi-
bility of devices are only one issue in the complex picture of digital inclusion of 
certain social groups.

It was believed that certain groups of people could greatly benefit from modern 
information and communication technologies. A predictable environment, the pos-
sibility to limit and delay communication, and a lot of visual content and reinforcers 
make cyberspace almost an ideal environment for people with autism. And indeed, 
some people with autism spectrum disorder overcome numerous difficulties with 
the help of digital technologies. It can often be heard that the Internet is for people 
with autism what sign language is for the deaf. However, we should always bear in 
mind that not all people with autism are computer experts, nor is the use of digital 
technologies alone enough to ensure their social participation.

Thus, we started writing this book with a desire to show the great potential of 
using information and communication technologies in education, employment, lei-
sure, self-advocacy, treatment, preparation for medical interventions, and all other 
life aspects of people with autism. At the same time, it was very important for us to 
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indicate the dark side of using the Internet (cyberbullying and cybercrime, develop-
ment of addictive behavior, etc.). We should point out that certain aspects of using 
information and communication technologies are limited only to individuals with 
high-functioning autism and that various forms of the digital divide are still quite 
present in the modern world.

We are aware that this book presents the current situation in this field and raises 
certain issues rather than offering solutions. We leave it as a testimony of one period 
for future readers who would like to know what was happening in terms of the digi-
tal inclusion of people with autism a long time ago, in a galaxy far, far away.

Belgrade, Serbia Nenad Glumbić  
  Mirjana Đorđević  
  Branislav Brojčin   

Preface
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Chapter 1
Digital Participation and Disability Digital 
Divide

1.1  Digital Divide

Modern information and communications technology (ICT) and using the Internet 
have caused significant changes in communication, education, employment, leisure 
activities, and overall social participation (Grishchenko, 2020). The expansion of 
digital technologies is considered to be of great importance for further economic 
development and poverty reduction (United Nations E-Government Survey, 2018). 
However, it should be kept in mind that ICT development is not a magic wand 
which will solve all inequalities of the modern world. The initial cyberoptimism of 
the 1980s started waning with the growing differences in access to digital devices. 
This was referred to as digital divide (DD).

The origin of this term is associated with Larry Irving, who was the assistant 
secretary of commerce for communications and information and administrator of 
the National Telecommunications and Information Administration (NTIA) in 
Clinton’s administration. However, Irving himself denied being the author of this 
term, claiming, as it usually happens, to “have stolen” it from someone but could not 
remember whom (according to Gunkel, 2003). The phrase DD first appeared in the 
mid-1990s, while it became more widely used in 1999 after the publication of the 
third NTIA’s “Falling Through the Net” report in which DD was defined as “the 
divide between those with access to new technologies and those without” (NTIA, 
1999: xiii).

The first research studies on DD focused on the issues of access to digital devices, 
hardware, software, and Internet connection. Access inequalities were associated 
with the income and education level of potential users and their age, gender, race, 
and other sociodemographic characteristics (Van Dijk, 2017). Inequalities in own-
ing digital devices, Internet access possibilities, broadband connection availability, 
and software accessibility represent first-level DD (Dewan & Riggins, 2005; 
Robinson et al., 2020).

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2022
N. Glumbić et al., Digital Inclusion of Individuals with Autism Spectrum 
Disorder, Autism and Child Psychopathology Series, 
https://doi.org/10.1007/978-3-031-12037-4_1
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It soon became clear that mere access to digital devices and the Internet did not 
ensure equality for users due to huge differences in their digital skills and the ways 
of using the Internet. Thus, research focus shifted from the issue of physical access 
to the issue of effective use of digital technologies, and the newly determined 
inequalities in skills and patterns of using digital devices were referred to as second- 
level DD (Hargittai, 2002). From 2005 to 2015, second-level DD was the main 
research topic in the field of digital inequalities (Van Dijk, 2017). Such research 
made it possible to classify the skills needed for using the Internet and types of 
activities people perform online, as well as to understand their interrelationship 
(Van Deursen & Helsper, 2015). It was shown that people with similar access level 
used the Internet in different ways (Brandtzæg et al., 2011). With regard to three 
criteria (frequency and diversity of Internet use and preference for certain content), 
these authors divided all users into the following groups: non-users, sporadic users, 
instrumental users, entertainment users, and advanced users. Significant differences 
were found in the distribution of certain types of users depending on the country, 
age, access, and other variables. Further technological development will only 
increase the existing inequalities between different types of users, confirming the 
existence of the “rich get richer” effect.

Despite significant progress in bridging first-level DD, inequality in ICT access 
is still a very relevant issue. Thus, for example, global 4G population coverage was 
85% in 2020 (97% in developed world countries and 40.5% in the least developed 
countries). Over 80% of European urban area population had Internet and computer 
access, while in rural areas of Africa, only 6% of households had Internet access, 
and only 2% had computer access (ITU, 2020). This issue of digital inequalities is 
extremely important since all those without unlimited access to ICTs and the 
Internet in the future will not be able to use various online resources and will there-
fore be marginalized in society (Lee et  al., 2015). Thus, it is not surprising that 
Internet access is nowadays being more and more recognized as a human rights 
issue. The global goal accepted by UNESCO is to achieve Internet access according 
to “1 for 2” formula, which means that 1GB of mobile broadband data should be 
available for the maximum of 2% of gross national income per capita (Alliance for 
Affordable Internet, 2020).

A comprehensive understanding of DD phenomenon is not possible unless 
research attention focuses on the outcomes of Internet use. Desirable digital out-
comes can be achieved in different areas: economic (e.g., finding a well-paid job, 
purchasing goods and services at reasonable prices), social (e.g., expanding the 
circle of friends, finding a partner), political (e.g., expressing political views, par-
ticipating in various political actions), institutional (e.g., making doctor’s appoint-
ments, calculating taxes), and educational (e.g., acquiring knowledge, skills, formal 
education) (Van Deursen & Helsper, 2015). Vulnerable social groups which do not 
have Internet access invest much more energy and effort to exercise their rights and 
get certain products and services offline. However, as Internet communication 
develops, some services may not be available at all unless the potential user has 
access to modern ICTs. Insufficient access to offline services further hinders their 
participation in digital space, thus completing the digital vicious cycle (Warren, 
2007). Nevertheless, even users with virtually unlimited Internet access and with 
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similar Internet use profiles do not necessarily have the same benefits from using it. 
These differences in outcomes were first referred to as third-level DD in 2011 (Wei 
et al., 2011). The reason why individuals and certain social groups have difficulties 
in transferring their Internet use into tangible offline outcomes is the subject of 
contemporary DD research. In accordance with the modern DD concept, the policy 
of digital inclusion does not primarily focus on the development of digital infra-
structure, but on providing visible benefits of online interactions. Hence, digital 
inclusion is seen as one aspect of social inclusion in digital society aimed at over-
coming the existing inequalities and digital isolation of its members (Plotichkina 
et al., 2020). Digital inclusion and DD studies are complementary research areas 
which examine different layers of inequality in the digital world (Carmi & 
Yates, 2020).

We have seen that the DD concept is very complex and dynamic. The appearance 
of new forms of digital inequalities has caused changes in denoting this concept. 
Some authors are trying to encompass the complex nature of digital inequalities by 
introducing the “digital inequality stack” concept (Robinson et al., 2020), which 
mostly refers to first- and second-level DD. The first layer of this stack includes 
access to digital devices, software, and the Internet. Baseline inequalities overflow 
into a higher stack layer which includes way of using the Internet, digital literacy 
and skills, production, and programming. Universal access does not automatically 
ensure equality at a higher level.

It should be kept in mind that individual components of this stack change their 
original meaning in modern society. Thus, for example, Pawluczuk (2020) points to 
the fact that many programs aimed at digital inclusion of young people focus on 
improving their functional digital literacy and teaching them how to access online 
information while neglecting a very important aspect of critical data analysis. 
Without critical digital literacy, we will not be able to understand that the informa-
tion we obtain online is neither objective nor neutral and that there are different 
techniques used to deliberately spread false information, troll, bot, etc. (Carmi & 
Yates, 2020). Apart from digital literacy inequalities, more and more attention is 
given to “big data divide,” i.e., the asymmetric power position between those who 
collect and store huge amounts of data about individuals and some social groups 
and those who provide such data, without having an insight into its further use 
(Andrejevic, 2014).

The relationships between different layers of digital inequality stack, as well as 
their individual components, are very complex, and the factors which generate the 
observed inequalities need not be the same as well. A vast amount of research is 
aimed at identifying and comprehending the nature of different DD determinants.

1.1.1  Digital Divide Determinants

Most research papers on digital inequalities are limited to sociodemographic (e.g., 
age, gender, difference between urban and rural areas) and economic (e.g., income, 
employment, education level) DD determinants (Scheerder et al., 2017).

1.1  Digital Divide
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Gender-based gap was particularly pronounced at the very beginning of digital 
revolution when women used ICTs less frequently and had less access to the Internet 
than men (Robinson et al., 2020). Research conducted in 28 EU countries shows 
that there are currently no differences between men and women in the use of 
e- services and social networks (Elena-Bucea et  al., 2020). A reverse trend was 
observed in Russia in the period between 2008 and 2018, when women started using 
the Internet more than men (Grishchenko, 2020). However, large gender-based DD 
is still evident in the least developed countries, as well as in developing countries 
(ITU, 2020). Empirical research indicates that younger people are more likely to use 
the Internet and ICTs than older ones (e.g., Elena-Bucea et al., 2020; Huxhold et al., 
2020). At the end of 2014, Denmark implemented e-government strategy with the 
aim to address the issues related to pension, different social benefits, paying taxes, 
etc. online, with the possibility for citizens who prefer the classic offline way of 
communication to be excluded from digital communication. More than 80% of the 
total number of people who stated they did not want to use e-government services 
were over 65 years of age. Research conducted on a large sample of over 3000 par-
ticipants shows that age, gender, and socioeconomic status are related to the use of 
ICTs. However, these determinants lose their explanatory power when the users’ 
attitudes and motivation to use digital technologies are taken into account (Siren & 
Knudsen, 2017). Complex interrelations of different variables, such as belonging to 
a certain age cohort, socioeconomic inequalities, gender, ageism, cognitive abilities, 
etc., play an important role in maintaining age-related DD. Many studies have found 
a great difference between urban and rural areas in the use of modern digital tech-
nologies and Internet access, which is particularly pronounced in underdeveloped 
and developing countries (Adeleke, 2020; Grishchenko, 2020; ITU, 2020).

Economic class and education level are significant predictors of DD (Ma et al., 
2019; Robinson et al., 2020; Song et al., 2019). If we only consider aggregated data, 
we can easily come to a misleading conclusion that the digital gap in richer coun-
tries is inevitably smaller than in poorer ones. However, it should be borne in mind 
that socioeconomic inequalities which determine DD in certain social strata exist 
even in the most developed countries. Thus, for example, the citizens of Austria and 
Ireland are above the European mean in general ICT adoption, eLearning, cross- 
border eCom, and civic participation. Nevertheless, the least educated residents of 
these countries lag significantly behind the European mean in all mentioned areas 
of digital participation (Cruz-Jesus et al., 2016). Research in the field of third-level 
DD shows that better educated individuals with high incomes use the Internet more 
efficiently for finding well-paid jobs, earning money, buying goods and services at 
reasonable prices, and other economic outcomes, which means that the use of mod-
ern technologies further increases the existing social inequalities (Van Deursen & 
Helsper, 2015).

In an extensive review of 126 research studies on different DD determinants in 
the area of Internet skills, uses, and outcomes, Scheerder et al. (2017) found that 
more than 60% of all identified determinants belonged to the stated sociodemo-
graphic and economic categories, while only 8.8% of DD determinants belonged to 
the category of personal factors (Table 1.1).
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Table 1.1 Overview of categories and subcategories of DD determinants

Sociodemographic Age, gender, marital status, residency, living area, living environment, 
urban/rural dimension, life space

Economic Income, household income, household wealth, household poverty, family 
income, SES, household SES, individual SES, owning goods, financial 
situation, work situation, employment status, employment type, 
employment status parents, occupational status, social class, life stage, 
educational level, years of schooling, educational resources, parental 
education, educational level of parents, school sector, academic orientation, 
doing homework online, working hours, type of activity—job seeking

Social Household composition; family size; family composition; family living 
arrangement; parental status; having children; parental mediation; number 
of children; informal networks; connected family members; connected 
friends; amount of Facebook friends; network size online; socializing; 
social activity; social support; assessing digital support networks; Facebook 
friends’ instrumental support; formal volunteering; degree of social 
isolation; social orientation; loneliness; type of activity, emailing; type of 
activity, Facebook; type of activity, social media; type of activity, social 
network; type of activity, instant messaging; type of activity, social 
networking sites, Facebook interactions, express political content 
(Facebook), connections w/political actors (Facebook), political networks; 
type of activity, social media for political purposes, cyberpolitical 
participation, political orientation

Cultural Cultural, cultural capital, cultural status, cultural possessions, religion, 
ethnicity, Internet use language

Personal Type of activity, information seeking; type of activity, entertainment; type 
of activity, web support, groups (health related); type of activity, 
downloading/listening to music; type of activity, gaming; type of activity, 
podcast use; type of activity, online news, online news use, media use, 
traditional news media use, online media multiplexity, amount of media, 
offline news consumption, language integration, traditional literacy, literacy, 
language skills, English skills, previous achievements, school performance, 
academic performance, grade level, mastery orientation, shyness, 
confidence, self-efficacy, cognitive function, health status, mental health, 
health condition, health interests, physical activity, offline health activities, 
seeking offline health information, satisfaction with physician, trust in 
online health information; personality traits, neuroticism; personality traits, 
extraversion; personality traits, conscientiousness; personality traits, 
openness; personality traits, agreeableness, psychological distress

Material Internet availability, Internet access, access locations, home access, home 
ICT access, school access, access type, access quality, number of electronic 
devices, PC at home, use of other technologies

Motivational Attitude toward ICTs, attitude toward computers, Internet attitude, Internet 
motivation, perceived Internet relevance, Internet use, frequency of Internet 
use, usage frequency, (amount of) time spent online, intensity of Internet 
use, Internet experience, years of experience, digital skills, Internet skills, 
e-skills, computer skills, ICT skills, operational skills, formal skills, 
information skills, strategic skills, medium-related skills, creative skills, 
ICT competence, digital competence, media literacy, Internet literacy, 
digital literacy, Internet efficacy, eHealth literacy, ICT autonomy, 
technological efficacy, Internet use at work

Reproduced from Scheerder et al. (2017)
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Personal DD determinants are diverse and, among other things, include traditional 
and digital literacy, school achievement, personality traits, preference in types of 
online activities, but also health status, cognitive functioning, and possible occurrence 
of disabilities. Differences in ICTs and Internet access between people with disabili-
ties and non-disabled people became a research subject only in the first years of the 
new millennium, when the phrase disability digital divide (DDD) also appeared.

1.2  Disability Digital Divide

In their pioneering research on DDD, Dobransky and Hargittai (2006) compared 
participants with disability and non-disabled people with regard to Internet access 
and the way of its use. The sample included participants with five different types of 
physical disability. The results of this research showed that people with disability 
had less access to computers and the Internet in the USA. However, the influence of 
sociodemographic and economic factors on the frequency of Internet use was not 
equal in all subsamples of people with disability. It turned out that, for example, 
people with hearing impairment and those with difficulty in moving did not use the 
Internet less than non-disabled people, if the impact of their socioeconomic status 
was statistically controlled. After more than a decade, DDD is still very present in 
the USA (according to Reynolds & Leeder, 2019). Research studies conducted in 
countries with different degree of digitalization indicate digital disparities between 
disabled and non-disabled people.

Duplaga (2017) indicates a significant occurrence of DDD in using the Internet 
and performing specific activities in an online environment in Polish participants. 
Determinants of Internet use in people with disability were similar to those in non- 
disabled participants. Thus, for example, it was shown that the chances for highly 
educated individuals with disability to use the Internet were 18 times greater than 
for disabled people with lower level of education. In Russia, there is a trend of 
reducing the digital gap between certain categories of citizens estimated as a per-
centage of how much the advantaged group is above the disadvantaged group. 
However, with regard to DDD, the disparity between disabled and non-disabled 
people is about 30% (Grishchenko, 2020). Data for people with different types of 
disability were not specifically analyzed in the mentioned research studies. Since 
the type of disability significantly determines the frequency and manifestation of 
DDD, it is necessary to analyze data on people with different types of disability 
separately (Dobransky & Hargittai, 2006; Johansson et  al., 2020; Robinson 
et al., 2020).

Most research papers on DDD compare participants with a specific type of dis-
ability with non-disabled participants, mainly focusing on first- and second-level 
DD.  Research conducted in Sweden showed that adolescents with intellectual 
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disability (ID) had less access to Internet devices and that, apart from playing video 
games, they were less likely to use the Internet for different purposes compared to 
their typically developing peers. The Internet use pattern was similar in these two 
groups, but with a noticeable lag in people with ID (Alfredsson Ågren et al., 2020). 
In Serbia, significant differences were determined in access to cell phones and their 
way of use between adolescents with ID and their typically developing peers 
(Glumbić et al., 2020a, b). Research conducted in Taiwan shows that first-level DD 
between students with learning disability and their typically developing peers has 
been closed, but that significant differences in their competencies and digital skills 
remain (Wu et al., 2014). The access issue is still very relevant in many countries, 
like in Sri Lanka where people with visual impairment do not have equal access to 
modern digital technologies. Employers are reluctant to hire workers with visual 
impairment because they do not want to increase the costs of ICT training and adap-
tation, and unemployment additionally complicates their social position and chances 
for digital inclusion (Wedasinghe, 2020). Despite the differences in sample selec-
tion, methodological design, and area in which research was conducted, all studies 
of this type lead to a single conclusion: disability is a significant determinant of 
digital inequalities in different countries; other DD determinants also affect people 
with disability, often increasing already existing differences.

Research studies, especially qualitative ones, targeting one specific disability 
group, can provide valuable insight into the nature of digital inequalities, but the 
possibility to generalize thus obtained data is limited. Large samples make it pos-
sible to determine how different DD determinants affect individuals with different 
types of disability. In Sweden, for example, DDD was examined in a sample of 771 
participants with 35 different diagnoses or impairments. Of all tested groups, people 
who once attended special schools for students with ID had the least access to 
smartphones, computers, and tablets. People with autism, ADHD, and bipolar dis-
order used the Internet the most (Johansson et al., 2020). One of the rare research 
studies of this type conducted in Africa is also worth mentioning. In Namibia, only 
10% of non-disabled people and only 5% of people with disability have computer 
access. This access is particularly low in rural areas where only 1% of people with 
disability use a computer (Indongo & Pempelani, 2015). The researchers used cen-
sus results in which ten types of disability were identified. Computers and the 
Internet were least frequently used by blind people and people with hearing impair-
ment, while people with albinism used modern ICTs the most.

Tsatsou (2019) believes that existing research studies which compare the degree 
of digital inclusion in people with different types of disability often rely on the 
medical model of disability. As an alternative, she suggests an interactionist 
approach within which dynamic relations of biological, psychological, and social 
factors could explain the observed differences in the degree of digital inclusion 
among people with different types of disability, as well as the variability which 
exists within a group of participants with the same type of disability.

1.2  Disability Digital Divide
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1.3  ICTs and Autism

Modern ICTs have numerous advantages over traditional, non-digital approaches in 
teaching and treatment of people with autism spectrum disorder (ASD). A digital 
environment is controlled and predictable since performed actions, such as pressing 
a certain key, launching an application, or storing certain content, almost always 
have the same results. A multisensory environment with particularly prominent 
visual content is suitable for most people with autism whose cognition predomi-
nantly relies upon visual information processing. Computers are monotropic, i.e., 
full attention is given to isolated objects, out of context, which is in accordance with 
the tendency of many people with autism to pay attention to detail. With little effort, 
ICTs can be adapted to individual needs of each individual with autism, so that they 
are motivated to use them. Various reinforcement strategies keep their attention and 
motivation and reduce frustration due to possible mistakes. Using visual representa-
tions, adapting the dynamics of teaching content to individual needs of students 
with autism, eliminating time and space barriers between teachers and students, and 
structuring the environment provide practically unlimited possibilities for using 
ICTs in the process of education (Sanromà-Giménez et al., 2017). In a review analy-
sis of 94 studies on the use of ICTs in educating people with autism, Valencia et al. 
(2019) found that most studies (36.17%) dealt with social skills development and 
slightly less than 30% examined the effects of using ICTs on general skills develop-
ment (e.g., labeling, demonstrating, matching), while a quarter of the studies 
focused on conceptual skills. Almost three quarters of the studies were actually case 
reports.

In addition to educational purposes, ICTs can also be used to improve the exist-
ing capacities and treat difficulties inherent in ASD. Numerous applications have 
been developed for the purpose of enhancing theory of mind, social relations, verbal 
and nonverbal communication, spatial and temporal orientation, better understand-
ing of emotions, developing independence, better use of free time, professional 
training, etc. Some skills which are spontaneously acquired in a complex and some-
times confusing social context can be gradually practiced in a simple and safe vir-
tual environment, thanks to ICTs. Daily use of ICTs significantly affects way of life 
of not only people with autism but also their parents, other family members, and 
professionals who provide them with support (Guillén et  al., 2016; Montes 
et al., 2019).

Naturally, the use of ICTs in people with autism also has a negative side: self- 
isolation and excessive use of computers leading to sedentary lifestyle with conse-
quent increase of body mass index and other negative consequences (Guillén et al., 
2016; Mazurek et al., 2012; Pans et al., 2019), involvement in cyberbullying and 
other forms of electronic aggression (Phillips & Anderson, 2020; Sallafranque-St-
Louis & Normand, 2017), pathological game use (Engelhardt et  al., 2017), etc. 
Most research studies on ICTs in people with autism refer to educational context 
and forms of treatment, and fewer research projects focus on problematic use of 
modern technologies and the Internet, while studies dealing with habits in using 
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ICTs in people with autism and usually only tangentially addressing complex DD 
issues are scarce.

Mazurek et al. (2012) examined screen-based media use in a representative sam-
ple of young people with autism in the USA. It was shown that over 40% of young 
people with ASD spent most of their free time playing video games. The percentage 
of high users with autism was much higher than in comparison groups of partici-
pants with speech and language disorders, learning disabilities, ID, and typically 
developing ones. Young people with ASD used social media, such as email or 
Internet chats, significantly less frequently than other participants with disability. 
As expected, participants who did not usually use social media were the ones with 
severe cognitive and communication disorders. By contrast, people with high- 
functioning autism were prone to searching the Internet, sending emails, and 
chatting.

Similar results were obtained by Benford (2008), who analyzed Internet-based 
communication in 138 participants with high-functioning autism in his PhD thesis. 
The obtained results point to the fact that email communication was more popular 
than direct face-to-face communication in these participants, even when interaction 
with family members and friends was concerned. Apart from sending emails, more 
than 70% of the participants used the Internet for browsing; more than half of the 
participants used the Internet for surfing, reading news, and doing research; and 
about one third searched for health-related information and participated in online 
shopping, while only 9% used the Internet to attend educational courses. An in- 
depth interview conducted in a subsample of participants with high-functioning 
autism showed that the Internet brought them a sense of liberation and that some of 
the social communication barriers were torn down by using computer-mediated 
communication (CMC).

The importance of the Internet for people with high-functioning autism is some-
times compared to the significance of sign language for the deaf community (Blume, 
1997). The Internet is relatively predictable and based much more on text messages 
than on verbal communication. The dynamics of messaging can be adapted to users’ 
needs. Nonverbal signals, which are highly dependent on a social context, are very 
significant in offline communication. By contrast, CMC is largely free of such sig-
nals, and people with autism can use emoticons and other strategies which make 
nonverbal aspects of communication more explicit and comprehensible. The 
Internet provides a certain social and emotional distance which significantly facili-
tates communication for all people with disability in the field of social communica-
tion (Benford, 2008).

Internet use for social purposes is most pronounced in women with high- 
functioning autism. They use the Internet to send emails and chat very frequently 
(Benford, 2008; Mazurek et  al., 2012); they like to participate in online groups, 
leave posts on Facebook, and write blogs even more than neurotypical women 
(Johansson, 2019; Johansson et al., 2020). According to their own statement, 5% of 
women in the general population and only 2% of women with autism are not 
included in the digital society in Sweden.

1.3  ICTs and Autism
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On the contrary, people with autism are at great risk of digital exclusion in societ-
ies with a low degree of digitalization. Thus, for example, only 10% of the popula-
tion in Namibia have computer access. This access is even lower in people with 
autism since only 4.1% of these people use a computer and only 3.2% use the 
Internet. Research results showed that out of ten groups of people with disability, 
blind participants and those with ID and ASD used cell phones the least (Indongo & 
Pempelani, 2015).

Physical access to ICTs is only the first step in achieving digital inclusion of 
people with autism. The next step would be to provide an accessible interface for 
people with ASD. Research conducted in Brazilian public schools showed that stu-
dents with autism often refused to use laptops for educational purposes because of 
the abstract and complex operating system and poor user interface (Santarosa & 
Conforto, 2015). According to these authors, interaction with tablets is far more 
intuitive since the way of collecting objects by touching the screen is much more 
natural. All applications, regardless of whether they are designed for a wider range 
of potential users or specifically for people with autism, should be subject to usabil-
ity testing. Eye-tracking systems, EEG, focus groups, and questionnaires applied 
after the intervention can be used for this purpose (Valencia et al., 2019).

Lussier-Desrochers et al. (2017) designed a conceptual model of digital partici-
pation with the following key points: access to digital devices; sensorimotor, cogni-
tive, and technical requirements; and the comprehension of codes and conventions. 
The authors’ original idea was to present the given dimensions as an accessibility 
pyramid, but such presentation indicated a higher significance of the dimensions 
which were closer to the base. In order to eliminate the possibility of misunder-
standing and point to the dynamic relation of digital access dimensions, Lussier- 
Desrochers et al. (2017) presented the given dimensions in the form of cogwheels. 
The central cogwheel represented personal and environmental resources which acti-
vated peripheral cogwheels. In this way, interrelationship of personal competencies 
and environmental factors, which may be both facilitators and obstacles, affects 
each of the five dimensions of the digital society. Harmonized functioning of all 
cogwheels leads to full digital participation.

Research in the field of digital participation of people with autism mainly focuses 
on the development of certain skills, as well as on the detection of some environ-
mental factors which could facilitate the process of learning. Although of great 
importance, research studies examining the influence of different technologies on 
the improvement of autism or certain abilities mostly consider the role of technol-
ogy as a cognitive or behavioral prosthesis (Parsons et al., 2020). People with autism 
need to be active research participants and not just objects in a particular interven-
tion. It is also necessary to make further steps toward integrating different perspec-
tives in perceiving digital participation of people with autism.
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1.4  Digital Citizenship

Although there is no generally accepted definition of digital citizenship (DC), most 
authors agree that a digital citizen should use the online environment in an appropri-
ate, responsible, and efficient way; actively participate in online platforms, com-
munities, and networks; and have a sense of belonging to the digital community 
(Curran & Ribble, 2017; Kim & Choi, 2018; Richardson & Milovidov, 2019). One 
of the most prominent researchers in this field, Ribble (2011), believes that DC has 
the following components: digital access, digital commerce, digital communication, 
digital literacy, digital etiquette, digital law, digital rights and responsibilities, digi-
tal health, and digital security. This is a very wide range of online activities and 
behaviors which include full participation in the digital community and competen-
cies for overcoming digital exclusion; very complex ethical issues in the online 
space, the so-called netiquette (protection of intellectual property, rights, responsi-
bilities of online community members, cyberbullying, etc.); various forms of digital 
and, more broadly, media literacy; digital buying and selling; active and participa-
tory use of digital media; safe behavior; understanding health risks and improving 
mental and physical health; etc.

A digital citizen is not just a passive member of the online environment but also 
an active factor of changes in the digital community. Therefore, it is very important 
for the mentioned DC components to be incorporated into the educational process, 
in order to respond to the needs of a digital citizen in the future. Curran and Ribble 
(2017) organized nine DC components into three categories, respect, educate, and 
protect, pointing out the need for these thematic units to be repeated throughout the 
whole process of education, from preschool to university, in accordance with the 
abilities and needs of students of different ages. Research on different DC aspects is 
mainly limited to formal education and typically developing children. Papers deal-
ing with the development of competencies in people with autism as digital citizens 
are scarce.

Good and Fang (2015) created a training program which covers all nine DC 
areas, aimed at children with neurodevelopmental disorders (learning disability, 
ADHD, and autism) and their parents. Unlike most other programs in which older 
individuals teach younger ones, this form of education is based on intergenerational, 
collaborative learning, which nurtures a sense of shared responsibility of young 
people with autism and their parents for safe and active participation in the digital 
environment. People with autism often do not have the opportunity to express their 
capacities and strengths and are almost always seen as a vulnerable social group. In 
this training program, participants with autism were given the opportunity to pass 
their knowledge in using modern ICTs on to their parents and to develop skills 
needed for active participation in the digital society in 90-min sessions over 6 weeks.

Being aware of the fact that different interventions of emotional and social learn-
ing in students with autism are still based on face-to-face communication, Probst 
(2017) designed a form of intervention based on the example of a “provocative 
selfie” which develops basic emotional and social competencies needed for critical 
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analysis of content presented on Instagram. Through a series of carefully guided 
questions, a girl with autism was encouraged to understand the motives of a person 
who posted a provocative photograph (What does that person want to say in that 
way? What kind of audience is the photograph intended for?), but also her own 
mental states (How do I feel about that person? How do I think I look when I com-
pare myself to her? Do my feelings affect my judgement?). This content was incor-
porated into the Individual Education Plan of students with autism and their peers 
with emotional and behavioral disorders.

Educational programs of public libraries have been developed outside the formal 
education environment in order to encourage digital skills in their users with 
ASD. These programs focus on the perception and experience of cyberbullying and 
the possible role of librarians in supporting people with autism to understand their 
position as perpetrators, victims, or observers of peer violence in the online environ-
ment (Anderson & Phillips, 2019).

We must keep in mind that people with high-functioning autism are not the only 
participants in the digital space. It will be very challenging for scientists and practi-
tioners in the future to create special intervention programs designed to develop 
responsible and efficient behavior in the digital world and for people with more 
severe forms of autism.

1.5  Digital Bubbles

Unlimited digital space provides numerous possibilities to get acquainted with dif-
ferent opinions and attitudes. By analyzing the opposing arguments, we could 
choose the ones which are closest to our understanding of a certain problem. 
However, exactly the opposite happens in praxis. Many Internet users select infor-
mation according to their beliefs, with a pronounced tendency to strongly criticize, 
or at least ignore, all opposing opinions. This is how a digital bubble is formed 
which distances its “inhabitants” from reality or at least from some perceptions of 
reality. Proponents of same or similar ideas further corroborate our perception of 
reality, and the observed echo-chamber effect additionally polarizes attitudes of 
people who “inhabit” different digital bubbles. For example, Schmidt et al. (2018) 
concluded that users of social networks directed their attention either only on the 
content which is in favor of vaccination or, quite the opposite, only on the content 
supported by members of the anti-vaccination movement. Very few people are will-
ing to compare different views, which is why campaigns to provide accurate infor-
mation about the relation between vaccination and autism through social media 
have practically no effect.

Digital citizens of the future should be aware of such bubbles and their position 
in them and should try to distance themselves from the central point of the same 
digital tribe. This is especially challenging for people with ASD due to their diffi-
culties in the theory of mind. There is fear that modern technologies will distance 
individuals with autism from the real world, creating some kind of a social bubble 
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which further distances them from direct communication with others. However, 
there are some forms of a digital social bubble which may have a positive meaning 
for a person with autism. This primarily refers to the neurodiversity movement and 
self-advocacy groups created in the digital space (Memisevic et al., 2022; Parsons 
et al., 2015).

A series of seven seminars with the title “Innovative technologies for autism: 
Critical reflections on digital bubbles” was held in the UK between 2014 and 2016. 
By summarizing the results of the presented papers, we concluded that digital bub-
bles may be observed from different aspects. In addition to already mentioned social 
bubbles, there are also methodological bubbles inhabited by scientists whose 
research topics are largely dependent on the discipline they belong to (engineering 
sciences, psychology, education, etc.). They do not cooperate enough with research-
ers from other scientific fields, and even less with end-user stakeholders, selecting 
topics not relevant enough from the aspect of the autistic community. The walls of 
methodological bubbles are further strengthened by the tendency to choose partici-
pants of a certain age, ability level, and other selection criteria. Furthermore, the 
significance of technology for people with autism is often considered from a neuro-
typical perspective, which can be overcome by including people with autism and 
their parents, siblings, and friends in all research phases (Parsons et  al., 2015, 
2017, 2020).
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Chapter 2
Participatory Design

2.1  What Is Participatory Design?

Participatory design (PD) is an approach and a vision advocating that people who 
will be affected by technologies should participate in their design (Frauenberger 
et al., 2017). It is usually defined as a set of theories, practices, and methods that 
encourage the participation of end users or other stakeholders in designing techno-
logical artifacts or services (Frauenberger et al., 2012a). PD involves many non- 
designers in various activities during the design process. The term non-designers 
refers to potential users, other external stakeholders, and/or people who are team 
members but are not designers (e.g., marketing experts, engineers, salespeople, 
etc.). The PD process usually involves people of different backgrounds, experi-
ences, interests, and roles they have in the project. Thus, it is essential to find an 
appropriate way to engage and involve them in PD activities (Sanders et al., 2010).

In traditional design methods, trained researchers observe or interview passive 
users whose contribution is to perform a task or give opinions on a product designed 
by others. On the other hand, PD designers see users as project co-designers who 
are experts in daily life experiences. All team members cooperate in finding solu-
tions, and a researcher’s role is to facilitate user involvement in the co-creation 
process (Sanders & Stappers, 2008). The premise behind PD is that users are best 
qualified to determine how to improve their own work and that their perception of 
technology is equally important as the technical characteristics of a product (Carmel 
et al., 1993). The PD methodology is based on the decision-making power of co- 
designers and incorporating their values in the design process and its outcomes, 
which can be a prototype of products or services, a new way of organizing work or 
designing space. In this approach, the designing process is equally important as the 
final result. PD is seen as a collective “reflection-in-action” process involving sev-
eral participants in research, reflection, and learning. The participants usually take 
on the roles of both users and designers, where designers are trying to learn about 
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the reality of users and users are trying to articulate the desired goals and learn about 
appropriate technological tools to achieve them (Robertson & Simonsen, 2012; van 
der Velden & Mörtberg, 2015).

PD examines unspoken, invisible aspects of human activity. It assumes that these 
aspects can be productively and ethically examined through a design partnership 
with participants, in which a researcher-designer and other participants jointly 
design artifacts, workflow, and working environment. This partnership must be 
implemented iteratively so that researchers-designers and other participants can 
improve their own understanding of the activity (Spinuzzi, 2005).

The principles of social justice, which are the basis of PD, oppose the hierarchi-
cal structure of the traditional design process, in which experts create technology 
that should support users. Instead, users, designers, and theorists collaborate in 
designing and evaluating technologies. In authentic participatory collaboration, the 
boundaries between these roles are blurred, and all participants are encouraged to 
collaborate as co-designers in all aspects of the design process. However, the degree 
to which users are truly empowered to make a change often lags behind the ideal 
since it can be difficult to establish successful collaboration and reconcile different 
and sometimes opposing perspectives (Sturm et al., 2019).

Motivation to use PD ranges from the pragmatic need to increase the compatibil-
ity between technology features and user demands to an ideological agenda for 
empowering people, democratizing innovations, and designing an alternative future 
(Frauenberger et al., 2017). Regardless of these differences, PD essentially deals 
with facilitating creative processes to create alternative visions of the future 
(Makhaeva et al., 2016).

2.1.1  The Principles

The main principles of PD were established mainly in Scandinavia in the 1970s:

 – Equalizing power relations—finding ways for those who are invisible or weaker 
in the power structure of an organization or society to express their views.

 – Situation-based actions—direct work with individuals or their representatives at 
work, at home, or in public space to understand activities and technologies in the 
natural environment.

 – Mutual learning—encouraging and empowering the understanding of different 
participants by finding common ground and ways of working.

 – Tools and techniques—which in practical, specific situations help various users 
to express their needs and visions. PD implies doing something concrete and 
tangible. The “design by doing” method, such as modeling and prototyping, is 
one of the major determinants of PD since it enables an “ordinary worker” to use 
practical skills when participating in the design process. PD has developed vari-
ous tools and techniques to support “reflection-in-action” that allows users to 
participate in the design.

2 Participatory Design
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 – Alternative visions about technology—ideas that generate equality at the work-
place, at home, in public space, or other places.

 – Democratic practices—using practices and models of behavior that promote 
equality among “stakeholders” (Greenbaum & Loi, 2012; Kensing & Greenbaum, 
2013; Luck, 2018).

The principles of PD prevent the design process from being merely an instru-
mental phase for obtaining user input on the final product. Since they encourage 
authentic participation and engage the experience, skills, needs, and values of co- 
designers, the design process becomes a space in which alternative visions about 
technology are developed. Through the creative use of participatory methods, PD 
enables the use-before-use scenario, in which co-designers can test the outcomes 
before the final product is made or used. This process results in products or services 
that incorporate the values and needs of co-designers, which become materialized 
in the design (van der Velden & Mörtberg, 2015).

2.1.2  The Methods

The concept of methods in PD refers to a coherent set of principles and general 
guidelines on how to implement the design process from start to finish from the PD 
perspective (Bratteteig et al., 2013).

There is no single PD method that can be applied to all situations. Each PD proj-
ect is related to local characteristics, and therefore there is no universal PD process 
that can be transferred from one situation to another. According to Luck (2018), PD 
is not defined by formulas, rules, and strict definitions but rather adherence to the 
basic principles of design participation. Thus, PD is not one approach but a set of 
design practices that vary in rigidity and validity and rely on different methods, 
tools, and techniques (Brandt et al., 2013). Consequently, PD is often referred to as 
a research orientation or a field within human-computer interaction rather than 
strictly research methodology (Van Mechelen, 2016).

The PD methodology results from participatory action research. Designers see 
themselves as facilitators trying to encourage users to make their own decisions. To 
achieve this goal, PD emphasizes joint research and co-design: researchers- 
designers make conclusions collaborating with users. This is an iterative process 
that allows users and researchers to critically examine the influence of these gradual 
improvements. Most research studies identify three main stages: initial exploration 
in which designers meet the users; discovery processes when various techniques are 
used to understand and determine priorities and form a vision of a future process or 
product; and prototyping in which designers and users iteratively shape technologi-
cal artifacts to match them with the vision developed in the second phase 
(Spinuzzi, 2005).

Sanders et al. (2010) propose a methodological framework that consists of three 
dimensions: form, purpose, and context. The form describes the type of action 
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between participants in an activity: making, telling, and/or enacting. Making tan-
gible things refers to using two-dimensional collages and maps and making three- 
dimensional models from foam, clay, Lego bricks, or Velcro modeling. Talking, 
telling, and explaining include stories and storyboarding through writing, drawing, 
blogs, photographs, videos, etc. Diaries, daily logs, and maps for organizing, cate-
gorizing, and prioritizing also belong to this category. Finally, acting, enacting, and 
playing involve playing different games (e.g., game boards), props and black boxes, 
participatory envisioning and dramatizing by asking the users to envisage them-
selves in future situations, and improvisation. The purpose explains, from four 
aspects, what the tools and techniques will be used for: (1) probing participants, (2) 
priming participants to engage in their field of interest, (3) better understanding 
participants’ existing experience, or (4) generating ideas or design concepts for the 
future (e.g., by creating and researching future scenarios). Each form can be used 
for any purpose. The context defines where and how the tools and techniques are 
used. It is described by group size and composition, face-to-face vs. online imple-
mentation, the venue, and stakeholder relationships.

The PD process usually includes people of different backgrounds, experiences, 
interests, and roles in the project. Therefore, it is important to find an appropriate 
way for them to be engaged and included in PD activities (Sanders et al., 2010). 
Walsh et al. (2013) set a framework that describes PD techniques in working with 
children through eight dimensions (Octoract). Two dimensions refer to intergenera-
tional participants (previous design experience and ability), and two refer to the 
design goal (design space and maturity of the design goal), while four dimensions 
refer to the technique (cost, portability, technology level, and physical interaction).

2.2  Participation of People with ASD in PD

PD is especially significant in creating technologies for groups usually marginalized 
in design and whose way of life is far from designers’ or researchers’ (Frauenberger 
et al., 2017). There are three reasons why PD is important for children with disabili-
ties. First, the world and life experience of children with disabilities differ from the 
experience of designers or researchers who do not have disabilities, which makes it 
difficult to show empathy or a deeper understanding of the needs and requirements 
of children with disabilities when creating technologies. Then, the participation of 
children with disabilities in developing technologies allows having realistic expec-
tations, which increases the chances that the technology will be accepted and used. 
Finally, the participation of children with disabilities in designing technologies 
gives them a sense of involvement and empowers them (Frauenberger et al., 2012a). 
Participating in some design activities can encourage positive behaviors such as 
greater responsibility or engagement. Also, participation can have a lasting influ-
ence on children providing them with opportunities to develop skills such as creativ-
ity, social skills, teamwork, narrative, and technical skills that can be useful in other 
spheres of life (Benton & Johnson, 2015).
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Although engaging people with ASD in all aspects of technology design and 
evaluation can significantly improve adapting technology to their needs and views, 
most technologies for people with ASD have been developed without their contribu-
tion or with a very limited one (Sturm et al., 2019).

The explanation is, in part, probably related to the difficulties researchers face 
when including people with ASD in the design process. These difficulties include 
narrowed interests, perfectionism, social anxiety (Makhaeva et al., 2016), variations 
in skills in different people with ASD (Sturm et al., 2019), difficulties in social com-
munication and interaction, and lack of trust that people who do not have autism can 
design technology for them (Jarosinski, 2019).

Frauenberger et al. (2012a) distinguish between three ways in which children 
with disabilities participate in the design process. The first involves non- participatory 
approaches where system design relies on theories, best practices, or previous expe-
rience related to disability characteristics, but children with disabilities are not 
directly involved in the process. Participation via proxy is an approach in which 
information about the needs of children with disabilities is obtained from people 
who know the children well, such as parents, teachers, or education professionals. 
Finally, full participation includes any form of engagement that allows children 
with disabilities to influence the outcomes directly.

The following review includes only the papers in which children and adults with 
ASD were directly involved in the design process.

The Frauenberger et  al. (2016, 2017, 2019) project OutsideTheBox aimed to 
enable children with ASD to manage the design process by expressing wishes and 
ideas arising from their understanding of the world.

Frauenberger et al. (2017) recommend combining, merging, reinterpreting, and 
adapting elements of different methods. In that sense, they offer a visual tool that 
enables the merging of methodological building blocks and their alignment from 
five perspectives: a child, designers, the context, previous outcomes, and the avail-
able methodological repertoire. The tool shape is inspired by a board game with 
hexagonal cards of different colors that can be arranged and rearranged to get a 
complete picture of various perspectives that affect planning.

Cards belonging to each of the five perspectives can be combined in the central 
field. There are two methodological repertoires from which a designer can choose 
tools and techniques to start planning. One is the general repertoire that includes 
techniques and tools familiar to the designer or that exist in the literature. The other 
repertoire is developed while collaborating with a specific child. Cards related to 
previous outcomes include ideas, issues, prototypes, or scenarios that can be referred 
to or based on which the process can be created. Context cards describe the physical 
settings in which the process takes place, available raw materials, and a broader 
relevant context (the structure of the project, school, etc.). The last group of cards 
describes designers’ perspectives, especially their goals, expertise, skills, and differ-
ent roles they take on in collaboration.

The design process relies on two interrelated concepts: creativity in autism and 
Handlungsspielraum (Action-Play-Space). The authors recommend maintaining a 
delicate balance between structure and freedom that allows children to think 
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creatively about technology. Structure is provided through familiar materials, rou-
tines, and roles. Freedom is offered through the opportunity for children to step out 
of their comfort zones and create something new, occasionally in the form of new 
materials or activities. The authors use the German compound Handlungsspielraum 
to refer to this space that consists of structure and freedom (Makhaeva et al., 2016). 
With this term, they want to describe children’s engagement in a creative process in 
which they will not be overburdened. The process begins with children’s specific 
interests that are carefully redirected and used to include them in the creative pro-
cess. They consider creativity in autism to be situational, continuous, cumulative, 
experience-based, and embodied.

The children who participated in the project, 6–8 years of age, had well- developed 
language skills and no significant intellectual disabilities. The children were 
engaged in three cycles during the project, each lasting throughout one school year. 
Smart objects were developed through various PD processes and individual work 
with nine children. Different methods were used to map the ones allowing meaning-
ful inclusion of these children in PD.

The following procedure was followed for each child, Contextual Inquiry, which 
included interviews with guardians, teachers, and children, observations, and 
probes; design a child worked on by using one out of six different methods; and 
evaluation phase after the product was created (with viewpoints of people with dis-
abilities being especially important). Although individual procedures differed sig-
nificantly, the overall framework and design brief were common to everyone.

Two researchers attended each 2-week session. The Active Observer facilitated 
the sessions, determined the schedules, kept track of time, provided materials and 
feedback, and structured the sessions. The second, Play Partner, followed Active 
Observer’s instructions, worked together with the child, and provided support in 
exhibiting skills (Frauenberger et al., 2019).

An earlier Frauenberger et al. (2010, 2011, 2012b, 2013) project called ECHOES 
included typically developing (TD) children and children with ASD who attended 
regular schools. Students with ASD had developed speech and preserved cognitive 
potentials. This project aimed to design technology that would support the develop-
ment of social skills in both TD children and children with high-functioning autism.

The learning environment within the project was modeled on a large multi-touch 
surface with computer power adequate to create a virtual world in real time and 
provide high-quality sound, visual emotion recognition, and webcam eye-tracking 
(Fig. 2.1).

Describing the challenges of working with children with ASD, Frauenberger 
et al. (2010) state that these children’s ideas cannot be literally converted into design 
since they are influenced by direct experience, memories, television, games, and 
knowledge of the environment. Instead, they seek to identify basic phenomenologi-
cal qualities that can be converted into numerous design concepts and incorporated 
into a virtual environment. They state the following key points of the PD process 
when children with ASD are concerned: establishing strong and long-lasting stu-
dent relationships, facilitating communication, providing a creativity encouraging 
environment, reinterpreting and translating the ideas of children with ASD, and 
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Fig. 2.1 Multi-touch surface monitor. (Reproduced from Frauenberger et al., 2013)

using a structured approach and action research in research design (Frauenberger 
et al., 2012a).

According to these authors, tools in the PD process involving children with ASD 
should be fun and easy to use, visual support should scaffold interaction, aims and 
activities should be structured, children should be allowed to express themselves 
less directly and potentially nonverbally, and the complexity of activities should be 
reduced. Based on these characteristics, a tool was developed that allowed a child to 
mark scenes in a virtual environment to give feedback within a design critique activ-
ity. A simple “stamping” mechanism was used, allowing the child to choose one out 
of three facial expressions (smiley, frowny, confused) to mark the object in a scene. 
This provided children with different choices in giving feedback on the environ-
ment, visual reminders, and a way to express feelings without open-ended questions 
(Frauenberger et al., 2013).

In 1 of the studies (Frauenberger et  al., 2011), the development of ECHOES 
learning environment involved 36 typically developing children 5–7 years of age, 2 
boys with ASD, and 1 girl with undiagnosed social and language difficulties. Four 
sessions were organized with each group, and each session lasted for about an hour.

The first session, called Desert Island, examined how children interacted with 
objects. Starting from the Fictional Inquiry technique, the authors developed a plot 
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where the children were on a desert island. They had enough food, but they began 
to get bored. The children found a treasure chest and were asked to think of what 
they could do with the magic items from the chest to have fun until the rescuers 
arrived. The children were divided into five groups. Each group sat around a table 
on which there was a large piece of paper with a palm tree as a desert island symbol. 
Each group got a “treasure chest” (a black plastic box) containing ten items. The 
children were encouraged to draw and write while developing ideas. One member 
of each group was chosen to be a reporter going on an expedition to interview other 
groups about their items and games. Each “reporter” got an audio recording device. 
The following day, each child drew a favorite item on a piece of paper. Particularly 
motivating affordances were identified and included in subsequent PD activities. 
The children were more engaged in the items with interesting functions or specific 
perceptive qualities. The participants with ASD were more repetitive in the game. 
However, not many indications of imaginative play or starting a narrative were iden-
tified in any of the groups (both TD and ASD).

The second session implemented the Odd-One-Out activities developed to exam-
ine how children interacted with objects when given a task frame. The children were 
divided into groups of six or seven, and each group got a set of three items and a 
worksheet. The task was to circle the odd-one-out and draw or write why they had 
circled that particular item. The children with ASD focused on perceptual character-
istics and details (e.g., color), while TD children selected functional features to 
indicate the differences between the items (e.g., it bounces).

The third activity, called The Comic, aimed to provide a deeper insight into the 
role of imaginative play and emergent narrative. It was based on Gray’s (1998) 
social stories and comics for children with ASD, in which children developed their 
own stories. The children completed the empty frames between the given beginning 
and end of the comic (picture and text). The plot of this story was as follows: “The 
princess has been locked up by the nasty dragon, can you help to free her? The key 
to her freedom lies in this thing you were given by the great magician. It has special 
powers that you will need to use to free the princess and lock up the dragon.” The 
template also provided space where the children could write why they found the 
chosen item special. This activity was performed only with TD children. The chil-
dren were divided into groups of six, and each group was given one item familiar 
from previous activities. Most children described the used items but did not incor-
porate them in the story. A clear, functional role of the items in the story was deter-
mined in only six children. The authors concluded that the plot should be more 
structured and easier to understand.

The last activity, called Into the digital, took place in a virtual environment. The 
session involved giving each group of children a series of prototypes. The aim was 
to examine the possibilities of a virtual environment that could not be examined in 
physical reality.

Finally, a 5-min video was recorded to emphasize the children’s crucial role in 
the project. The video summarized all activities the children participated in, and 
each child was given a personalized certificate. The video was presented at the end 
of the school year celebration that the parents also attended.
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Sturm et  al. (2019) write about PD of a hybrid two-player Kinect game that 
encourages the recognition of complex emotions and collaboration between people 
with ASD and their TD peers. The main goal of Connecting through Kinect is to 
obtain insights from people with ASD who can speak to develop a game for children 
with ASD who cannot successfully express their preferences.

In the game, the players stand next to each other and move the pieces of a jigsaw 
puzzle using hand movements. Each jigsaw shows outlines of a figure in an emo-
tionally saturated context. After putting together the body, the players need to agree 
on the appropriate emotion for the figure’s face and select it from the given options. 
The emotions become more and more complex throughout the game. After each 
level, the players can jointly choose an audio-video clip or a collaborative mini- 
game as a reward.

Ten college students with ASD, three of their mentors, and one deaf student were 
selected to give feedback on the game design. The participants with ASD did not 
take part in developing the general goals of the game, but they were asked to guess 
the purpose of the game and state whether it was important to teach emotion recog-
nition skills to young people with ASD. The students chose the level for them to get 
involved—some of them only wanted to play the game in a specific phase of devel-
opment and then provide feedback, while others also participated in exchanging 
opinions with the whole team of designers and developers. Only one student with 
ASD chose to take on the role of a paid part-time research assistant, while others 
believed that they did not have the necessary design and/or programming skills or 
enough time due to other obligations. The students played the game with their men-
tors or a lab assistant, and the sessions were recorded on camera.

A structured interview was conducted after each level. It included questions 
about the game appearance, feelings experienced while playing, and specific ques-
tions about the protagonists’ feelings. The students were asked what they liked and 
disliked, what they would change, and why. Their experience as players was taken 
into account, and they were asked to give ideas from previously played commercial 
games. The students were given positive feedback, and they were informed when 
their ideas would be used. Based on the recordings, five 30- to 60-min videos were 
coded, in which a student with ASD and a student without ASD played the game. 
Seven behavior categories of students with ASD were coded: (1) looking at the 
screen, (2) looking at the partner, (3) showing positive emotions (e.g., a smile), (4) 
expressing frustrations, (5) asking for help, (6) turn taking behavior, and (7) conver-
sation/commenting.

Iterative design/evaluation was developed through the following stages: initial 
prototyping, design feedback, coded evaluations, extensive design changes (in 
which only developers participated), design feedback, and coded evaluations. At the 
end of the process, information was obtained from ten teenagers with ASD who 
were only informants (they were not design partners). Instead of mentors, the ado-
lescents with ASD played the game with other students with ASD or the research 
assistant, who followed their moves.

Most students with ASD felt that their contribution to the project was highly 
appreciated and would recommend a friend with ASD to participate in the Kinect 
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project. They were very pleased that their ideas were included in the game design 
and improved the game in different ways. However, a significant limitation was that 
most students chose to be only informants rather than taking on the role of design 
partners.

The authors suggest that future research on involving students with ASD in tech-
nology design should include a clearer structure, more frequent and regular meet-
ings, training for all team members in how to communicate and plan team 
functioning, more low-tech engagement opportunities, computing opportunities 
that are available to new programmers, finding more mentors, and formal training in 
animation and programming for those who are interested.

Malinverni et al. (2016) suggest using a multimodal analysis in PD involving 
children with ASD. This means collecting and interpreting information from vari-
ous resources a person uses (e.g., gestures, looks, movement, etc.) to construct 
meaning. Thus, the analysis expands beyond intentional communicational prompts, 
which enables overcoming the barriers in communication and expression. They 
illustrate this approach by developing the “Land of Fog” game to improve social 
initiation and collaboration. The game is based on cognitive theories that emphasize 
the relationship between physical activities and cognitive processes, known as 
Embodied Cognition. This theory points out the role of the body and sensorimotor 
activities in developing cognitive processes. The authors believe that body move-
ments in multiplayer settings increase the social nature of the playing experience. 
Also, the game is based on the assumption that children’s exploration and discovery 
lead to a surprise and the need to talk about that feeling.

The “Land of Fog” combines virtual and real space (a circular 6-meter-wide 
projection on the floor filled with fog). Four boys with high-functioning ASD 
(10–12 years of age) filled that space.

Children participated in three sessions, each lasting for an hour and a half. The 
first session, the only one described in the paper, focused on children’s embodied 
interaction and interpretation of the environment. The remaining two sessions dealt 
with the visual aspects of the game and its characters’ behavior.

The first “Land of Fog” prototype consisted of a fog-covered surface with no 
visual elements, contents, or game mechanisms and was therefore completely open 
to children’s suggestions. The floor under the fog contained surfaces of different 
colors to evoke a sense of movement through various types of scenery. The children 
were divided into pairs—the “explorers” and the “detectives.” One child in the pair 
of “explorers” had a butterfly net, while the second had a camera. The “explorers” 
were asked to walk over the projection on the floor and explore the space together. 
The butterfly net served as a magic wand that created circular holes in the fog. The 
child with the camera was instructed to take photographs of everything he found 
interesting (Fig. 2.2). The “detectives” were placed on the balcony overlooking the 
whole room. They were asked to try and imagine what the environment looked like, 
what creatures might inhabit it, and what their peers should do while exploring. 
After 15 min, the pairs switched their roles—the “explorers” became “detectives” 
and vice versa.
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Fig. 2.2 Children exploring the “Land of Fog”. (Reproduced from Malinverni et al., 2016)

After exploring the environment, the children were asked to use art materials and 
make what they would like to see in the fog. The authors made video recordings and 
coded the children’s movements through the space and their gaze direction. The 
children’s attention was quantified by following the routes and photographs they 
made while moving through the space.

In a related paper, Mora-Guiard et al. (2017) described how participants with 
ASD defined esthetics and chose the Land of Fog inhabitants. Each child first 
designed their own environment. All ideas were later discussed and integrated into 
the final design of the environment. Then, the children suggested elements and crea-
tures that would inhabit the world they designed and how they would behave and 
interact with each other. Finally, the children had the opportunity to try out the 
gameplay of the full-body interaction system in the Wizard-of-Oz activity (a tech-
nique in which children think they directly interact with the computer, but actually 
a researcher interprets their actions and interacts with the computer, Höysniemi 
et  al., 2004). In the next stage, other students with ASD piloted the game and, 
through interviews, gave feedback on the design. New changes were made after 
piloting, followed by an evaluation in which TD children partnered the children 
with ASD. Improvements were found in the children’s engagement, socialization, 
and collaboration while playing.

Malinverni et al. (2014, 2017) describe an inclusive design model that aims to 
develop games children enjoy but are at the same time therapeutically effective. 
They suggest designing co-located multi-user games to encourage social interac-
tion. Within this approach, children are directly confronted with situations that 
require social interactions with peers, unlike simulation-based environments where 
children interact only with a virtual environment. The proposed model includes four 
steps: (1) professionals determine therapeutic goals and strategies, (2) children are 
encouraged to state their interests and motives, (3) integrating professionals and 
children’s contributions to define game mechanics and experiences, and (4) con-
ducting an exploratory evaluation of a game.

The authors described the development and design of a Kinect-based game 
called “Pico’s Adventures” that aimed to facilitate the development of social 

2.2 Participation of People with ASD in PD



30

initiation skills in children with ASD. Five participatory sessions were conducted to 
identify the preferences, interests, and motivation of boys with ASD. The sessions 
took place weekly and lasted for 1 h. Four boys with ASD, 9–10 years of age, par-
ticipated. All four had typical cognitive abilities and functional language. Although 
they were older than the children the game was intended for, their age was assessed 
to be more suitable for PD activities. As additional motivation, the boys were told 
that they were helping create a game for younger children. Each session was 
designed to respond to specific aspects of the game design. All workshops included 
stories about the main character’s journey. At the sessions, the boys were given 
“scene cards” that described simple scenarios based on specific locations, goals, and 
conflicts of characters. The children were asked to provide ideas on unspecified 
aspects of the scene using modalities of their choice (speech, drawing, enactment, 
etc.). With this approach, the researchers improved narrative elements and game 
mechanics and identified potential rewards and resources in the game.

Initial evaluation was conducted with the children that participated in the design 
development through two additional sessions after the workshops. It was examined 
whether the game met the children’s expectations, and problems with using the 
application were identified. An additional exploratory study was conducted with ten 
younger boys with ASD (4–6 years of age). These children also accepted the game 
well and showed some behaviors related to social initiation.

When PD is concerned, the authors recommend using narrative resources (i.e., 
narrative structure, game back-story, scene cards) as a framework to which both 
children and professionals can contribute. Furthermore, they believe that experts’ 
requirements should be used to define goals and structure, while children contribute 
to specific sequences of the game.

Bossavit and Parsons (2016, 2018) describe the participatory design of a two- 
player game for teaching geography. The game is based on the natural user interface 
and uses Kinect technology to compare cooperative and competitive modes. They 
used The Body Menu, a technique that associates virtual menu items with different 
body parts and selects them when the user reaches these zones with hands.

Four high-functioning teenagers with ASD were invited to participate in the 
design team, but only two attended the sessions regularly. The students’ teachers 
contributed by giving feedback before and during the design process.

Six sessions were held. In the first session (foundation session), the researchers 
introduced The Body Menu to the teachers, and they jointly discussed how this 
technique could be used in school settings. The students participated in the second 
session (context setting session) as informants and users. They got acquainted with 
the project and played on the Kinect using The Body Menu. Later, they expressed 
their preferences regarding the game through a visual questionnaire, which was 
used to narrow down the ideas for prototyping. Although the researchers provided 
visual schedules for planning future meetings and blank papers for writing down 
ideas and sketching prototype screenshots, none of the boys used them.

In the third and fifth sessions (idea generation sessions), the students, as co- 
designers, generated ideas for competitive and cooperative modes through discus-
sion. Since the students found it difficult to design the game from the beginning, the 
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researchers gave them a video example of a geography-related game. A researcher 
verbally integrated each new idea into the scenario, taking into account possible 
causes and consequences. If the idea did not fit into the scenario, the researcher 
rejected it with the consent of all stakeholders or modified it if the team members 
considered it important. When there were no more new ideas, the researcher asked 
questions about the game characteristics to encourage discussion. All ideas were 
shown with gestures or verbally described. The students had the roles of testers and 
co-designers in the fourth and sixth sessions (iteration sessions) when they played 
with the prototype and provided feedback on its characteristics.

The authors emphasized that true equality between the students and other team 
members was not achieved. The researchers made decisions regarding content and 
values, while the students mainly decided on implementation. The authors pointed 
out the significance of enabling students to determine on their own what their con-
tribution would be, even when some of them wanted to participate for only a short 
time. According to them, equality in design partnership implies respecting different 
types of expertise that each partner brings into the design team. The authors also 
noticed that students with ASD were easily discouraged because they were often 
marginalized in the past.

Van Rijn and Stappers (2008) consider the ways to motivate users to participate 
in the PD process. They believe that “psychological ownership” of users will be 
improved if appropriate tools and techniques are used to encourage expression, if 
their expressions (e.g., notes, handwriting, pictures) are present in the results, and if 
their messages are taken into account, which would show that their contribution was 
recognized and appreciated.

The authors included three boys with ASD, their parents, teachers, and other 
professionals in designing a language-learning toy. The project had three phases: 
exploration, concept development, and prototype testing. The users were involved 
in the first and the third phases. After each phase, the designer visited the users to 
discuss the results, such as reports, prototypes, and presentations.

The designer observed the boys at home, at school, and in speech therapy during 
the exploration phase. The parents reported their personal experiences with autism 
through interviews. Professionals were also involved in this phase. Several expres-
sion tools were used, such as workbooks and collage-making kits and a script- 
providing tool. The users’ original expressions, such as stories, artifacts, and videos, 
were included in the report to give the users a sense of ownership. Conclusions were 
written using the users’ notes and handwriting so that they could recognize their 
contributions. At the end of this phase, the parents and teachers were shown prelimi-
nary reports they discussed with the designer.

In the testing phase, the boys and their parents evaluated the prototype during 
home visits when they played with it for about an hour. The parents were asked to 
take on the role of a co-researcher due to their expertise in knowing the child. The 
designer used the prototype and the workbook to confirm to parents they had expert 
roles. The prototype reflected the users’ opinions. Finally, the users received the 
report and an invitation to a presentation where they could answer the questions 
from the audience. The authors concluded that the signs of users having a sense of 
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belonging and motivation included the following: willingness to participate in the 
design process, taking the initiative, feeling proud of the results, and having a sense 
of responsibility for them.

Benton et al. (2011, 2012, 2014) developed the Interface Design Experience for 
the Autistic Spectrum (IDEAS) to include children with ASD in PD of a math game. 
IDEAS combines PD strategies developed for children without autism with the 
TEACCH (Treatment and Education of Autistic and related Communication handi-
capped Children) program used in the education of these children (Mesibov et al., 
2004), with a focus on alleviating sensory difficulties, using students’ interests, and 
improving abstraction and generalization.

The original IDEAS method (Benton et al., 2011) was designed for individual 
work with children during one session consisting of (1) an introduction to a design 
topic, (2) a discussion on previous experience/demonstration of similar software, 
(3) communicating one’s own ideas on the design and writing them down in the 
prepared template, and (4) summarizing the best ideas regarding the interface 
design. Visual schedules were also used to show sequences of these activities and 
served as a checklist for documenting children’s progress. In this version, IDEAS 
was tested with ten high-functioning children with ASD (10–14 years of age) who 
gave their ideas on designing a math game interface. The level of support in each 
session (including sample ideas and template interface designs) was in accordance 
with the needs of each child. It was found that children with ASD could participate 
in creative activities but needed additional support in some of them to achieve full 
participation, especially the children who had idea generation difficulties.

The same authors (Benton et al., 2012) later extended the application of IDEAS 
to support children with ASD in collaborating with the design team. The extended 
method included similar activities but over six sessions in which an idea led to a 
working prototype. Whiteboards were used to write down visual schedules in which 
students marked the completed tasks and other information about the session. The 
design team included children with ASD, teachers, and two researchers (one with 
the technical knowledge needed to make a computer prototype and the other with 
knowledge about autism). When needed, adults provided assistance to the children, 
directed social interaction, and insisted on respecting social rules such as turn- 
taking and listening to others.

Two teams were formed, each including three high-functioning young people 
with ASD. They met once a week, over 6 weeks, to develop a math game. Each ses-
sion began with an introduction and explanation of the task, a reminder of the rules 
they had made at the first meeting, and a visual reminder of previous sessions. The 
sessions focused on (1) building a team; (2) talking about previous experiences 
regarding feedback and rewarding at school, as well as playing and talking about the 
existing math games; (3) generating ideas using templates and making paper proto-
types to improve the feedback and rewarding system in the game; (4) discussing 
how to animate the adapted computerized versions of the game developed by a 
researcher based on the team’s ideas; (5) fine-tuning of the first animated computer 
version with printed storyboards; and (6) evaluating the final prototype and com-
pleting a questionnaire on the PD process they participated in. The authors pointed 
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out the need to connect design activities with the existing knowledge of students and 
the selection of content consistent with student abilities, regular meetings, and pro-
viding opportunities for different ways of expression.

The next thing that interested researchers was whether IDEAS could also be 
applied to TD children. Benton and Johnson (2014) used the same methodology as 
Benton et  al. (2012). The team structure, task, number, and content of sessions 
remained the same. However, this time, two design teams included children with 
ASD, while the other two included TD children. The authors report that both TD 
children and children with ASD may benefit from a structured and supportive 
approach to PD. However, these benefits can vary between different groups and also 
within different groups. Some children may need additional structure and support 
more than others. TD children can also need additional support due to literal inter-
pretations, difficulties in reaching a compromise, aspiration to be dominant in the 
group, and problems with creativity and concentration.

In a more general approach also based on TEACCH, Benton et al. (2014) deal 
with a full range of neurodiverse children. This approach, called Diversity for 
Design (D4D), is also based on a child’s strengths and relies on four principles:

 1. Understanding culture—which, for example, refers to characteristics and pre-
dictable patterns of thinking and behaving.

 2. Tailoring to the individual—the approach application should be flexible and 
individualized, which enables the use of various concepts and methods relevant 
to a wide range of developmental levels and behavioral profiles.

 3. Structuring the environment—to reduce the impact of the environment on a per-
son’s abilities, understanding, and learning.

 4. Providing supports—so that a person could understand certain activities better 
(e.g., attaching visual representations and physical demonstrations to verbal 
presentations).

Grawemeyer et al. (2012) developed an intelligent math tutoring system, which 
included an educational pedagogical agent (EPA). EPA are virtual characters that 
have a body and can, for educational purposes, interact and communicate through 
voice, gestures, and facial expressions (Grivokostopoulou et al., 2020). The EPA 
development kit (EPA DK) that directly transforms, on-the-fly, EPA sketches into 
functional prototypes was used to develop this system. EPA DK allows the presenta-
tion of various layouts and provides opportunities for feedback, interaction, and 
changes in the EPA appearance using different media, such as screen printouts and 
drawing software.

PD involved a three-step process: individual generation of ideas, mixing ideas, 
and integration into a “big idea.” This process was complemented by the on-the-fly 
fast prototype change that was facilitated by EPA DK during the design sessions. 
The sessions were conducted at school and included six young people with ASD, 
11–15 years of age, divided into two groups.

The students were asked to individually design the EPA for a math tutor using 
crayons, pencils, and blank papers. At the end of the first session, the participants 
were asked to explain their idea to other group members. This was followed by 
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Fig. 2.3 Examples of individual and combined group (bold frame) EPA ideas. (Reproduced from 
Grawemeyer et al., 2012)

combining individual ideas into a common group idea they then drew on a paper 
(Fig. 2.3). Two group ideas were combined into one “big EPA idea” in the next step. 
Representatives of one group explained their group’s idea to members of the other 
group, while the researcher noted down the main characteristics of the EPA design 
on the whiteboard. The features liked by members of the opposite group were espe-
cially emphasized. Then, the participants decided on the “big EPA idea” that 
included all characteristics the students liked the most. Finally, EPA was made of art 
materials.

All six participants were involved in an all-day prototyping session, in which 
EPA DK was used for the visualization and development of the EPA idea. The “big 
EPA idea” was used as a basis. The EPA prototype was presented, as well as various 
feedback options and interaction styles. The students stated what they liked and 
disliked. The options they did not like were removed right away during the design 
session. Then, the students were asked to refine the EPA design according to their 
wishes. They were given an electronic version of the external representation of EPA 
shown in the prototype. The improved design was included in the EPA prototype 
and presented to the participants. Finally, the students were asked to provide ideas 
for verbal character interaction using screen printouts that show the EPA design.

In a one-semester study, Foss et  al. (2013) examined the use of Cooperative 
Inquiry in school. The research included ten boys with special educational needs, 
10–12  years of age, two of whom had ASD.  They participated in designing a 
browser-based computer game over six sessions. The boys generally had positive 
experiences and managed to develop a partnership with adults while designing the 
game. Based on the results, the authors gave recommendations for the use of 
Cooperative Inquiry in special classes: extra time for informal activities during 
design sessions, maintaining a high adult-to-child ratio, providing simple instruc-
tions in oral or written form, and ensuring high engagement of students.

Millen et al. (2010) developed a “design a game” procedure they first tested in 
TD students and then, with adaptations, in students with ASD. The procedure was 
used in designing a serious game, Block Party, based on joint problem-solving. The 
children paired up, and each child accessed the virtual environment from different 
laptops. A pair could communicate through an avatar. The task was to build a tower 
of blocks jointly. However, each block had two colors, and each child had their own 
color pattern to make. To complete the task, the children had to communicate with 
each other to jointly choose a block with the combination of colors that suited both 
players.
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The prototype review session included five students with ASD, 16 and 17 years 
old. The session was implemented in an information and communications technol-
ogy class with the teacher’s help. The Block Party training scenario was projected 
on an interactive whiteboard. The keyboard and mouse were connected to the laptop 
with a long cable so that all students could interact with the virtual environment 
from their places. Each student was given a feedback sheet with screenshots of dif-
ferent Block Party stages and the accompanying columns for “Like,” “Dislike,” and 
“Not sure.” Feedback posters, which were enlarged copies of individual feedback 
sheets, were placed on the walls next to whiteboards. These posters were used to 
collect feedback from the whole group, and the students, one by one, commented on 
them. Members of the group took control in turn or told the teacher what to do next. 
The teacher paused the program at different levels and asked the students what they 
thought of it. These pauses corresponded to screenshots on feedback sheets in which 
the students wrote the answers (Fig. 2.4). The students were encouraged to write 
both positive and negative comments and were repeatedly told there were no right 
or wrong answers. One student was asked to write group comments on the posters. 
The authors pointed out that it was methodologically important for worksheets and 
learning materials to be consistent and precise since the students with ASD tended 
to find minor inconsistencies that hindered their work.

The scenario design method was tested in three 13- and 14-year-old students 
with ASD who attended a regular school. The activity, which was prolonged from 

Fig. 2.4 Individual feedback worksheets used in the review session of the serious game Block 
Party prototype. (Reproduced from Millen et al., 2010)
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the planned one to about 2 h at students’ initiative, was divided into six parts. The 
students were first encouraged to think about different types of computer games 
they played. Then, they were directed to consider what they liked or disliked in 
those games and then generate ideas for computer game design. After that, the stu-
dents and the researcher talked about friendship, what it meant to be a good friend, 
and why we liked to play computer games with friends. The last two parts focused 
on the game design. The students were asked to provide ideas for different aspects 
of playing the game and were then encouraged to draw some of them.

According to the authors, this method proved to be successful for several rea-
sons—the depth of understanding the task, the quality of students’ ideas, and the 
time spent working on the task. They emphasize that the tasks should be structured, 
clear, and focused and that we should be flexible when unplanned circum-
stances arise.

Parsons and Cobb (2014) wanted to examine how inclusive research functioned 
in education and recognize the limits of inclusivity of this process. They investi-
gated how collaboration in a multidisciplinary team affected the learner-centered 
design process. They illustrated this process through cooperation between children 
with ASD and their teachers on the development of technologies that support social 
conversation and collaboration.

They conceptualized the complexity of the process as a “triple-decker sandwich” 
consisting of theory, technologies, and thoughts. The upper layer represents a top- 
down theoretical approach in developing educational tasks. The middle layer, tech-
nologies and their affordances, refers to the type of technology that will be used or 
developed, specific learning opportunities it can offer, and the nature of the devel-
oped tasks and goals. The bottom layer considers the needs and viewpoints of the 
target user group and the context they work in.

This model was applied within the COSPATIAL (Communication and Social 
Participation: Collaborative Technologies for Interaction and Learning) project that 
aimed to develop collaborative technology prototypes that would help teach col-
laboration and social conversation to children with ASD. The upper, theoretical, 
layer was based on constructivism and the principles of cognitive behavioral ther-
apy. Technologies that encourage collaboration (e.g., collaborative virtual environ-
ments) were chosen for the middle layer. The bottom layer included children with 
ASD, their teachers, social and organizational school factors, and the existing school 
infrastructure.

To perceive the perspective of target group members, the authors included five 
teachers as members of the core design team and five students with ASD and six TD 
students as the informants during the first year of the project. Six students with 
ASD, 8 TD students, and 40 teachers participated in usability testing in the sec-
ond year.

The paper describes the difficulties encountered in incorporating some sugges-
tions of students with ASD obtained during the evaluation of an early prototype. 
Children’s wishes to explore a virtual environment differed from teachers’ desires 
for a more limited environment that would be less distracting when learning. The 
designers decided to follow the teachers’ ideas, which resulted in the most capable 
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students feeling deprived or bored in limited activities. The authors considered to 
what extent the focus on outcomes (the impact of technology on children) was com-
patible with the cooperative, empowering PD approach.

Within the COSPATIAL project, Millen et al. (2012) developed a collaborative 
virtual environment, Island of Ideas. This place is designed as a virtual island where 
a researcher participates in PD activities with children to discover their opinions 
about the game design. The children and the researcher can access a virtual room 
from different laptops and communicate with each other using headphones and 
microphones. Users can be presented as avatars or “video pods.” Before entering the 
virtual environment, a student may choose a male or female avatar with various hair 
colors and t-shirts. Video communication is in real time. Within the virtual environ-
ment, five stops are placed around the island, where various activities or discussions 
related to the game design take place. The stops enable the researcher to structure 
the sessions clearly and logically, making it easier for the student to understand the 
activities. The student can move freely through the virtual environment but is 
required to move from stop to stop with the researcher. Each stop usually consists 
of three surfaces. The first surface explains the activity that will be performed at the 
station. The activity takes place at the middle one. At the last surface, the activity is 
summarized, and the student is directed to the next stop. The initial and final sur-
faces correspond to the virtual schedule shown at the first stop that structures the 
activity and helps the students to understand what is expected of them in each part 
of the session.

A study conducted to evaluate the usability of “Island of Ideas” as a PD resource 
included 12 students with ASD, 11–14 years of age. All students had developed 
speech and attended regular schools.

Each student participated in four 60-min sessions. The first session was introduc-
tory, where the researcher got to know the student. Over the next two sessions, the 
following activities were performed using “Island of Ideas”: (1) showing the visual 
schedule to the student and explaining the goal of the session, (2) playing a com-
mercial game for 10 min, (3) having an interview with the researcher (discussing 
design characteristics of the played game), (4) drawing ideas for a new game level 
(in paint), and (5) considering the student’s ideas in a virtual gallery of texts and 
images. A different game was played in each of these two sessions, and the inter-
view was conducted using avatars or video pods. The final, fourth session was eval-
uative, and the students were asked to critically review “Island of Ideas” with the 
researcher.

The authors reported that the students were excited to use tablets and digital pens 
for drawing. Some of them initially doubted their drawing skills, but the researchers 
explained they were not important and showed them how to erase parts of drawings 
easily. The students were able to generate different ideas regarding new levels, 
obstacles, rewards, and ideas for representing life in the game. The gallery of ideas 
was motivating for students, which enabled the researcher to ask questions about 
their ideas and get additional explanations. The initial results slightly favored using 
video pods in PD during the virtual island sessions.
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Roper et al. (2019) started from the assumption that difficulties of children with 
ASD related to PD could be alleviated if face-to-face communication was replaced 
by collaborative virtual environments where avatars represented participants. In 
such an environment, three groups of children (TD children, high-functioning chil-
dren with ASD, and low-functioning children with ASD) evaluated the existing 
computer games and gave suggestions for their further development. TD partici-
pants were 8–9 years old, while participants with ASD were 12–14. Within collab-
orative virtual environments, the players were represented as computer-generated 
avatars or video pods (what the authors call a mixed reality condition). These two 
conditions were compared to face-to-face communication.

Each student participated in three 60-min sessions over 3 weeks. All sessions 
included the same facilitator, who was a pair to each child individually. The sessions 
had the same structure and consisted of four main components. In the introductory 
part, the facilitator explained the session structure to a student and what was 
expected of him. The facilitator and the student discussed the main goals of the ses-
sion. A printed schedule with visual prompts was used to make it easier for the 
student to understand the purpose of activities and relieve anxiety related to the 
upcoming activities. The next phase involved playing commercially available com-
puter games for 10 min. Simple games with some common design characteristics 
(e.g., characters, rewards, lives, and obstacles) were selected. This enabled the stu-
dent to go through the selected game several times in a short while. Finally, in the 
third part of the session, the student was asked questions about the design character-
istics of the game and ideas for developing a new game. Members of all three groups 
reviewed all three games, and the interviews were conducted in one of the three 
previously mentioned conditions (avatar, video pods, face-to-face).

A questionnaire completed by the students (enjoyment during the session, choos-
ing an interview method they liked) was used for evaluation. The students also 
assessed how much they liked the conditions in a particular session using a five- 
point Likert “smiley” scale. The facilitators evaluated three categories (student 
engagement, ability to critique, ability to generate ideas) based on the analysis of 
video recordings.

The results showed that TD students performed best in the face-to-face condi-
tion. Although students with ASD generally had better achievements in computer- 
mediated conditions, there were also differences between them. High-functioning 
students with ASD performed best in the avatar condition, while low-functioning 
students with ASD were the most successful in the mixed reality condition. Also, 
the task involving critiquing and generating new ideas proved to be too difficult for 
low-functioning students with ASD. Regardless of the facilitator’s assessment, all 
three groups of students showed a preference for computer-mediated conditions.

Zarin and Fallman (2011) described an interactive design process of small soft-
ware applications aiming to improve social communication skills. This process 
involved six children, 5–8 years of age, with ASD or Down’s syndrome. The system 
was designed with the users, their teachers, and other professionals.

The design process was divided into three phases. The design team first con-
ducted a contextual study in which teachers and professional caregivers were 
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interviewed. Observational data from video clips, images, and notes were collected. 
The second phase of the project included scenario development and iterative proto-
typing. Over 20 micro applications based on the Flash program were constructed. 
The authors chose micro applications over sketching the interface on paper, believ-
ing that would reduce the metaphorical gap between a representation and what it 
stood for. After several iterations, a general framework (“The Troll Forest”) was 
chosen, which helped to create a cohesive structure of the broader system that 
included micro applications. During the third phase, the entire system was tested 
and evaluated within the class. First, the whole group explored the system together. 
Then, with teacher support, they were one by one encouraged to interact with each 
of the four micro applications. After each session, the children and teachers were 
asked to discuss what was happening during the session.

Madsen et al. (2009) included seven verbal adolescents with ASD, 10–17 years 
of age, in the initial testing of a software prototype designed to develop understand-
ing and expressing emotions. They conducted four sessions recorded on camera and 
then interviewed students and their teachers.

Fabri et al. (2016) included young people with ASD in designing an online tool-
kit that would provide these students information and strategies for overcoming the 
obstacles they may encounter in higher education. They used the Design Thinking 
approach and its five-step model (Empathize-Define-Ideate-Prototype-Test).

The empathize step should enable understanding what people do and what needs 
affect their lives. Thus, representatives of different groups completed the online 
questionnaires (students with ASD, parents of students with ASD, academics, sec-
ondary school teachers, and support staff members). In addition, some of the stu-
dents were interviewed to get a deeper insight into their personal experiences.

The define step during collaborative sessions, which brought together research-
ers, academics, and adults with ASD, involved segmenting data, identifying needs, 
and summarizing findings. Both good and bad sides of the existing practice were 
discussed.

During the ideate step, all participants were asked to suggest topics related to the 
problems identified in the define step. The suggestions were noted and discussed, 
and certain problems and questions were clarified. After the meeting, the partners 
voted for the topics that, in their opinion, had the greatest impact on the target group 
and should be included in the toolkit prototype.

The prototype version of the online toolkit covered numerous topics. There were 
variations in how a topic should be presented (e.g., long scrolling sections or short 
texts with previous/next navigation). The visual design of the toolkit prototype was 
simple, with few colors and easy navigation. Some of the content was not created 
online but as a paper prototype. Short video clips on three toolkit topics were made 
and presented in the video introduction.

In the final test step, three workshops were organized to evaluate the online tool-
kit prototype and consider the ideas regarding design characteristics. UK students 
participated in the first workshop, and their ideas were used to improve the proto-
type that was the basis of the next workshop. In the third workshop, participants 
from Finland evaluated the design and functionality of the English user interface 
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version, as parts of the content translated into Finnish. The authors stated that, 
despite initial anxiety, students with ASD enjoyed the activities and appreciated the 
willingness to hear their opinions.

Discussing the design that involves adults with ASD who had limited speech and 
learning disabilities, Gaudion et al. (2015) suggested empathic understanding, in 
which each stage of the design process influences the next, rather than using prede-
termined methods. Instead of focusing on limitations, the authors emphasized the 
triad of strengths (sensory preferences, interests, and action capabilities) that 
affected their relationships with the environment. In order to examine a person’s 
daily experience, it is necessary to combine data from several sources—people with 
ASD, designers, and parents/people who provide support. The authors observed this 
process of gathering information through three stages. In the first stage that involves 
sensory activities and mirroring interests, a designer can register facts that he may 
not get from other sources that focus on care, health, or safety. In the next step, the 
designer applies various visual mapping tools a person will use to express thoughts 
and preferences. The third stage includes a series of co-creation workshops, in 
which parents and support staff are encouraged to present their own design ideas.

Weisblatt et al. (2019) used a user-centered design with co-design elements (PD) 
in developing the Point OutWords software. Point OutWords, a tablet-based soft-
ware, is designed to develop manual and oral motor skills that are prerequisites for 
communication by pointing or speaking in people with ASD with underdeveloped 
communicative speech. Users were included in the development of this software as 
co-creators, either directly through nonverbal choices or indirectly through the 
reports of their communication therapists.

The design, development, and evaluation of Point OutWords have so far gone 
through three phases involving parents, caregivers, therapists, and children with 
autism with very limited communication skills.

The first phase included prototyping and testing at a clinic with patients with 
ASD. Designers observed this phase, and therapists provided data and feedback. 
This phase included 31 children with ASD, 3–7 years of age, and their communica-
tion therapists. All users contributed as testers, and six child-therapist dyads partici-
pated as co-creators. The role of co-creators involved closer collaboration between 
children, therapists, and programmers, including an explicit choice of user interface 
elements, such as avatars and graphic styles, and implicitly showing preferences 
through their own behavior when interacting with mock-ups and prototypes. 
Designers came to the clinic and observed the interaction between users and their 
therapists while working with Point OutWords prototypes. Therapists provided 
feedback on their own experience and the experience of their clients. Co-creators 
provided feedback through unstructured interviews with therapists and direct obser-
vations of work sessions with designers’ prototypes and mock-ups of the software. 
The prototypes were modified through several iterations, evaluated by co-creators 
and testers, and then improved. Other educational applications were also used to test 
the users in order to identify potential problems in their interaction with standard 
application design. Visuomotor interactions in Point Mode were tested using a 
mock-up. A user and a therapist sat in front of a large thick white sheet of paper on 
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which magnets fastened pieces of a jigsaw puzzle. The designers, who could not be 
seen on the other side of the paper, used the magnets and moved the jigsaw pieces 
according to the user’s instructions. The observed interaction of users with this 
mock-up was used to obtain qualitative data on the routes by which the children 
moved their fingers in contact with the surface. Interactions with the virtual key-
board in Type Mode were tested using a prototype in which feedback was empha-
sized through animation and the sound of a balloon bursting when the correct key 
was pressed.

In the second phase, focus groups were formed to consider two thematic areas—
usability/acceptability and issues related to the design of a pilot study. Usability and 
acceptability were tested through interviews with parents. The pilot study was 
developed in consultation with the focus group that included four parents of nonver-
bal children with ASD and was facilitated by a co-investigator parent. These meet-
ings and software presentations generated feedback on the project design, goals, 
and implementation.

Finally, the third phase included the pilot study and initial feasibility study to 
determine (1) fidelity to the recommended treatment method, (2) acceptability of 
the intervention for users with ASD and their caregivers, and (3) acceptability of 
candidate outcome measures to assess the efficacy of the Point OutWords interven-
tion. Feedback was formally collected from parents after participating in the 
pilot study.

Wilson et al. (2019) developed the Co-Design Beyond Words (CDBW) approach 
for minimally verbal children with ASD at preschool age. This approach combines 
the existing co-design methods with practice-based speech-language treatment 
methods, in which children have the leading role and which are based on their inter-
ests so that children’s activities and interactions can be understood better. Key 
points of the process and units of analysis are moments of interaction—micro 
instances of mutual attention, turn-taking, and imitation in which minimally verbal 
children with ASD convey meaning without words—through action, interaction, 
and focus of attention.

CDBW was used in prototyping an interactive ball (The TangiBall) that was sup-
posed to enable children to record their own voices and sounds. The prototyping had 
three iterative phases: the Foundation Phase (preparation for interaction), the 
Interaction Phase (designing and reflecting in the moment), and the Reflection 
Phase (reflection-on-action).

The process included ten children with ASD, 5–8 years of age. Data were col-
lected from videos and photographs taken during joint design sessions, field notes, 
and interviews with teachers and therapists who participated in these activities.

The authors believed that, in this way, children could express their insights 
regarding design, direct the design process, and at the same time discover their 
strengths, interests, and abilities.

It can be concluded that people with ASD are able to develop a partnership and 
significantly contribute to the design process. After initial restraint, these people 
enjoy the design activities and are happy their contribution is appreciated. However, 
during the PD process, it is necessary to find a balance between the structure, so that 
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people with ASD do not get overburdened, and freedom that gives them space to 
express creativity. Also, sometimes people with ASD refuse to take on more com-
plex roles in the design team because they doubt their own skills. Although different 
authors have found original methodological solutions and ingenious techniques, it 
is noticeable that people with preserved speech and cognitive potentials dominate 
the design teams. Still, few studies show that even minimally verbal people with 
ASD and those with learning disabilities can be included in the PD process. 
Furthermore, additional data on the participation of preschool children and adults 
with ASD in the PD process would be very significant.
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Chapter 3
Autism and Digital Learning Environment

3.1  Introduction

Technological advances have expanded the possibilities to use computer-based 
devices in education. Interactive and portable devices, such as tablets and smart-
phones, have increased the accessibility and ease of using computer-based technol-
ogy in teaching academic skills to students with different disabilities (Spooner 
et al., 2014).

Although instruction for students with ASD in the past focused on functional 
rather than academic skills, the development of inclusive education shifted the focus 
to teaching standards-based academic skills (Ain, 2018; Bročin, 2013; Courtade 
et al., 2012). Children with ASD show great interest in technology and computers, 
which can be used to increase their engagement and concentration in academic 
activities (Serret et al., 2017). Technologies such as computer-based tools, virtual/
augmented reality, applications for cellphones and tablets, and robotics create a 
pleasant environment that fosters the learning of students with ASD (Mazon et al., 
2019; Valencia et al., 2019). Unlike specialized devices, this technology is usually 
familiar to teachers and can thus be more easily incorporated into teaching (Knight 
et al., 2013; Spooner et al., 2014).

The use of information and communications technologies (ICT) can become a 
reliable tool in an inclusive environment since it facilitates access to knowledge, 
information, and learning and the interaction between students and teachers. ICT 
helps all students to understand, assimilate, and consolidate cognitive materials, 
such as math and language, better (Anagnostopoulou et al., 2021).

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2022
N. Glumbić et al., Digital Inclusion of Individuals with Autism Spectrum 
Disorder, Autism and Child Psychopathology Series, 
https://doi.org/10.1007/978-3-031-12037-4_3

https://doi.org/10.1007/978-3-031-12037-4_3


48

Computer-based technology can improve skills in various academic domains 
(literacy, science, math, collateral skills1). Furthermore, it can foster the implemen-
tation of universal design in learning principles by providing alternative pathways 
of representation, engagement, and expression (Yakubova et al., 2021). The A-Class 
software recognizes the computers of students with ASD based on usernames and 
passwords and extracts information about their interests previously stored in a data-
base. As a result, most students in class see one interface, while it differs for each 
child with ASD depending on individual interests (Rahman et al., 2011).

The advantages of ICT in teaching students with ASD are numerous. Computer- 
based devices are available, relatively inexpensive, and intuitively used, and many 
are also easily portable (Hassan et al., 2011; Kagohara et al., 2013; Wright et al., 
2020). Devices such as tablets and smartphones are less stigmatizing and more 
socially inclusive than, for example, traditional augmentative and alternative com-
munication (AAC) devices (Hong et al., 2017; Spooner et al., 2014).

Students with ASD love to work on computers, which makes practicing aca-
demic skills more pleasant and the intervention more game-like (Caria et al., 2018; 
Grynszpan et  al., 2014; Kagohara et  al., 2013; Knight et  al., 2013; Ploog et  al., 
2013; Ramdoss et al., 2011).

The environment is safe, controlled, and predictable, which also suits these stu-
dents (Anagnostopoulou et al., 2021; Valencia et al., 2019).

Computer-based interventions can increase autonomy (Knight et  al., 2013; 
Tsiopela & Jimoyiannis, 2014), instruction can be individualized, and content com-
plexity can be adapted to students’ abilities (Bradley & Newbutt, 2018). These are 
predictable rule-based systems with repetitive patterns according to which children 
with ASD have natural tendencies (Caria et al., 2018). Tasks can be repeated from 
exercise to exercise with very few changes, and the software can consistently pro-
vide encouragement and reinforcement (Hassan et al., 2011). Due to a small number 
of stimuli, clearly defined tasks and focused attention reduce distractions (Grynszpan 
et al., 2014) and enable precise, independent, and efficient learning of new skills 
(Ploog et al., 2013).

Compared to the usual teaching environment, the amount and complexity of 
student-teacher interaction are reduced, while most pieces of software are based on 
visual information presentation, which is the communication modality preferred by 
most students with ASD (Caria et al., 2018; Hassan et al., 2011; Odom et al., 2015; 
Ramdoss et al., 2011; Tsiopela & Jimoyiannis, 2014).

Apart from numerous advantages, there are also some potential drawbacks of 
computer-based interventions. It is feared that they may encourage isolation by 
reducing meaningful face-to-face interaction. There is also the risk of video game 
addiction and fostering limited patterns of behavior and ways of responding to stim-
uli (Bradley & Newbutt, 2018; Grynszpan et al., 2014; Ploog et al., 2013). Some 
authors are concerned about the development of a sedentary lifestyle and the lack of 

1 Collateral skills are defined as essential for academic skills and further general knowledge (e.g., 
behavior while performing tasks, engagement, asking questions in an academic context, Yakubova 
et al., 2021).
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opportunities to practice verbal communication, social skills, joint attention, and 
eye contact (Jiménez-Muñoz et al., 2022; Ramdoss et al., 2011).

The following pages will discuss the use of digital technologies in a school con-
text, primarily in some conceptual skills.

3.2  Literacy

Although there are great individual differences among children with ASD, learning 
to read is often difficult for them. While decoding skills are frequently described as 
correct, reading comprehension, although heterogeneous, is usually poor (Jones 
et al., 2009; Nation et al., 2006). The contributing factors include language delays, 
social difficulties, and behaviors that hinder a typical learning experience (Travers 
et al., 2011). Internal factors that can contribute to literacy difficulties include atten-
tion span and problems with concepts requiring auditory information processing, 
such as decoding and phonemic awareness. Learning to read and write in children 
with ASD can also be hindered by external factors such as the lack of appropriate 
instruction and low expectations (Mandak et al., 2019). Unlike the usual literacy 
instruction that includes informal teaching and engagement in an environment rich 
in reading content, children with ASD need early systematic instruction in this area.

Most software applications, especially serious games, are aimed at the global 
reading of words (Basil & Reyes, 2003; Mandak et al., 2019; Rasche et al., 2013; 
Serret et al., 2017), but some also focus on the phonics approach (Mahayuddin & 
Mamat, 2019). In addition, digital instruction is often aimed at the prerequisites for 
reading.

Different technologies and software are used in learning to read and write: com-
puters, web-based programs, tablets, mobile applications, augmented reality mobile 
learning platforms, and serious games.

Specialized literacy programs for children with ASD usually take into account 
ASD characteristics or introduce elements of the established methods in working 
with this population (most frequently ABA instructional methodology)—operant 
conditioning, DTT, mass trial, and errorless learning technique, scaffolding, and 
encouraging autonomy (Gomez et  al., 2018; Travers et  al., 2011). In addition to 
these, methods generally intended for people with special educational needs 
(Grindle et  al., 2013) and those intended for the typical population (Arciuli & 
Bailey, 2019) are also used.

Digital literacy programs insist on interactivity and personalization possibilities. 
The offered options include different difficulty levels, additional exercises, instruc-
tions, assistance or reinforcement, matching the materials with the child’s interests, 
and adapting the feedback. Some software allows adaptations based on the fre-
quency and proportion of each child’s correct and incorrect answers, response time, 
or specific error pattern to provide the most appropriate learning method for a par-
ticular student (Grindle et al., 2013).

3.2  Literacy
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As a rule, before using the software, students prepare for using computers (fol-
lowing the movements on the screen from left to right and from top to bottom) and 
mouse (select, drag, and drop) and following computer audio instructions and lan-
guage of instruction. Computer games are also sometimes used for this purpose 
(Serret et al., 2017).

The interface design ranges from insisting on vivid colors, an appealing environ-
ment, and cartoon characters living in different worlds to a digital whiteboard to 
remind the users they are being educated but in a fun way. Short computer games or 
animations are often used as rewards for a successfully completed task.

Learning sessions usually last for 10–20 min, and the programs have been tested 
in preschool and younger school children. The presence of tutors (instructors, par-
ents), who can help students verbally, physically, or by demonstration, is recom-
mended as support in the learning process. However, parents of children with ASD 
are less involved in providing instructions to their children in the school context 
than parent of typically developing children (Đorđević et al., 2021).

Using reading applications is most often observed as an addition to the usual 
literacy instruction. However, some used the opposite approach, i.e., they mainly 
relied on digital programs while learning to read, adding traditional learning ses-
sions. For example, discrete-trial tabletop teaching was conducted when a child 
failed to complete a reading episode after several attempts. The aim of these ses-
sions was not only reading but re-engaging the child in the program by learning 
essential prerequisite skills such as following the program instructions. Breaking a 
skill down into several smaller steps and learning those steps through DTT and 
related visual stimuli (e.g., picture cards) were used as a general strategy before the 
child would try to solve the online episode again. Also, the responses were modeled 
and additionally practiced using flashcards for all mistakes the program did not cor-
rect (Grindle et al., 2013).

The results obtained by applying digital technology in teaching literacy are posi-
tive. Word recognition reading takes place 8 weeks after the intervention (Grindle 
et al., 2013). Word- and passage-level reading accuracy improves (Arciuli & Bailey, 
2019), as well as alphabet recognition, word reading, sentence reading, and ep-word 
segmenting (Serret et al., 2017). Furthermore, a high level of task focus and a low 
level of undesirable behaviors are observed (Mahayuddin & Mamat, 2019; Travers 
et al., 2011). Comparisons of traditional and digital teaching show that both meth-
ods improve literacy skills (Travers et al., 2011) but that there are clear differences 
in preferences and that students progress faster when their preferred method is used 
(Seok et al., 2015).

3.2.1  Minimally Verbal Children with ASD

Learning to read is even more complex in minimally verbal children with ASD. Still, 
Goh et al. (2013) state that reading can be a way to learn a language for some chil-
dren with ASD who have little or no functional language.

3 Autism and Digital Learning Environment
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Sight word recognition is most frequently used in teaching literacy to children 
with difficulties in understanding abstract and auditory concepts (Mandak et  al., 
2019; Vacca, 2007; Wang, 2021). For this purpose, Hetzroni and Shalem (2005) 
developed a computer program for identifying and matching words and pictures. It 
consists of a seven-step fading procedure that progresses from a picture of food 
(e.g., a bag of chips) with the written name and graphic label to a written word only. 
A smiley face is used as feedback. After using the program, the students were able 
to match the written words with food items in the classroom.

Similarly, Van der Meer et al. (2015) used graded stimulation and differential 
reinforcement of correct answers in four matching tasks (picture with picture, word 
with picture, picture with word, and word with word) in a minimally verbal child 
with ASD. Pictures and words were entered into an iPad. Selecting a picture or a 
word triggered synthesized speech (e.g., selecting a picture of a shoe was followed 
by “shoe” pronunciation). The student increased the number of correctly solved 
tasks in all four combinations.

A dynamic text differs from a static one in that it uses movement to attract stu-
dents’ attention. In a sample of preschool children with ASD, Mandak et al. (2019) 
used software functions (Transition to Literacy—T2L, Light et al., 2014) designed 
to support learning sight words that can be implemented with visual scene displays. 
They provide a dynamic text presentation paired with speech output when hot spot 
is activated. When a child touches a picture with a dynamic text function, the associ-
ated written word dynamically appears on the screen close to the selected picture 
and disappears after 3 s. All children successfully learned the target words.

Teachers use shared stories to involve students in the reading process by direct-
ing their attention to the text, matching the target words in the story with their mean-
ing, and asking questions about the story. Spooner et al. (2014) used shared stories 
and an iPad in teaching literacy to four minimally verbal boys with ASD. The iPad 
was equipped with AAC and embedded text-to-speech software to encourage ques-
tions and obtain answers related to the story. Their results indicate positive effects 
of using an iPad together with shared stories.

SEMA-TIC is a French computer puzzle video game that aims to teach literacy 
skills to children with poor functional language skills and ASD. SEMA-TIC focuses 
on reading prerequisites such as identifying words and logograms and learning 
basic syntax, without focusing on phonemic awareness. It includes different logic 
games and exercises in an appealing virtual environment to motivate students to 
learn. Students move through SEMA-TIC through trial and error. The players are 
required to click on correct answers or drag and drop items to the correct locations. 
The game’s difficulty increases progressively, and players can advance to the next 
game when they answer five out of ten multiple-choice questions and to the next set 
when they are successful in all ten games in one set. Feedback is given after each 
correct and incorrect answer and is visualized by filling a vertical color meter when 
the answer is correct or emptying it when the answer is incorrect. After a specific 
number of correct answers, 3D animation appears as reinforcement (Serret 
et al., 2017).

3.2  Literacy
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3.3  Vocabulary

Digital technology is used to expand the vocabulary of children with ASD. It has 
mainly been examined in preschool and younger school children. The sessions 
ranged from 10 to 40 min in different programs, from several times a week to daily 
use (Bosseler & Massaro, 2003; Khowaja et  al., 2018; Khowaja & Salim, 2019; 
Whalen et al., 2010).

When designing the applications, the authors considered the characteristics of 
children with ASD, for example, simple interface design, the possibility to turn off 
the sound for hypersensitive children, no punishment for incorrect answers to avoid 
frustration, and docking used to help children with motor difficulties place the 
selected answer (Cunha & Barbosa, 2012). Learning and practicing are often based 
on DTT principles and game-based learning attributes (practice and drill, incremen-
tal learning, random item selection, showing a limited number of items) (Cunha & 
Barbosa, 2012; Khowaja et al., 2018; Khowaja & Salim, 2019).

Also, applications designed to improve vocabulary, as a rule, have various adap-
tation options, from individualizing the curriculum and goals for each child 
(Bosseler & Massaro, 2003; Cunha & Barbosa, 2012), adding and deleting word 
categories the child will learn (Husni, 2013), selecting and recording words, and 
choosing illustrations (Wojciechowski & Al-Musawi, 2017) to creating multiple- 
choice exercises according to the child’s needs and characteristics (Mendonça 
et al., 2011).

The problem of vocabulary development in children with ASD has been 
approached in different ways. Khowaja et  al. (2018) designed a serious game in 
which students first choose 1 out of 11 categories leading them to a specific word to 
be learned. A child can hear the pronunciation of the word by clicking on its name 
in the list of sounds. Furthermore, the item description can also be heard by clicking 
on the music icon next to the description. Once the vocabulary item is learned, the 
child does a short test by selecting the appropriate picture in the presence of dis-
tracting items.

Husni (2013) designed an application for fostering vocabulary development in 
children with ASD who live in far-off rural areas of Indonesia and cannot get direct 
professional help. Parents are the ones who manage the application. They add or 
delete categories, pictures, and sounds the child will learn. Vocabulary pictures and 
sounds can be downloaded from the server or an external camera.

Similarly, VITHEA-Kids is a platform designed to develop language and gener-
alization skills in children with ASD. It allows caregivers to create multiple-choice 
exercises considering the needs and characteristics of each child. There is also a 
module for automatically generating exercise content (questions, stimuli, correct 
answers, and distractors) that makes creating exercises easier. In these exercises, a 
child has to provide an oral response to a stimulus (e.g., name an object in a picture 
or describe an activity in a video). The answer is recorded and paired with one or 
more correct answers. Instead of naming the object orally, the child can also click/
touch the correct answer. The application gives notifications when a child selects a 
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wrong answer, which then disappears to encourage the child to choose the correct 
one. An animated character (whose statements are previously recorded by a parent 
in audio format) provides verbal instructions and feedback on the child’s response 
(Mendonça et al., 2011).

Let’s Play is another system in which parents have a significant role. It is an 
assistive system for young children with ASD designed for learning the pronuncia-
tion and meaning of new words. The system combines a mobile application (it can 
be used on a smartwatch or smartphone) and object identifiers—small wireless sen-
sors placed in desired places within the child’s space. When the child approaches 
the object with the identifier while playing or moving around the house, the mobile 
device instantly repeats the name of the object. The child hears the systematically 
repeated voice of a parent naming the object. In order to establish a clear and direct 
association between the heard voice and the named object, the mobile device shows 
a picture or drawing of the object, and the child should touch the screen as a response 
to the heard voice and the shown picture. Parents are expected to select objects (new 
words), mark them with object identifiers, record the words, and choose illustrations 
to be shown on a mobile device (Wojciechowski & Al-Musawi, 2017).

On the other hand, MyWord application puts a child in a completely different 
position. It allows children to make a digital vocabulary containing all words impor-
tant to them. It is designed so that a child first inserts personal photographs in the 
vocabulary format and can then add an audio recording and sounds from the 

Fig. 3.1 The scene features computer-animated tutor, Baldi. In this scene, the student learns to 
identify shapes. For example, Baldi says “Click on the rectangle.” The student chooses the appro-
priate shape and receives a visual feedback in the form of sticker which shows a happy or a sad face 
as feedback for correct or incorrect answers. The outlined region around the rectangle shows the 
selected shape. (Reproduced from Bosseler & Massaro, 2003)
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environment, which allows the development of a personalized word catalog over 
time. The application is not specially designed to be an AAC or a learning tool but 
a simple and highly personalized application that can foster the strengths and inter-
ests of children with ASD (Wilson et al., 2018).

Using a three-dimensional computer-animated talking head (Baldi) as a tutor is 
an interesting approach to developing grammar and vocabulary in children with 
ASD (Fig. 3.1). During the program, children identify pictures and produce words. 
Baldi has realistic visible speech. It also has teeth, tongue, and palate to simulate the 
oral cavity, and tongue movements mimic the natural movements (Bosseler & 
Massaro, 2003).

TeachTown is a computer-assisted intervention incorporating ABA principles, 
designed to teach children with ASD, 2–7 years of age, social and academic skills 
through an online curriculum. In addition to Receptive Language, the curriculum 
also includes Social Understanding, Life Skills, and Academic/Cognitive Skills. 
The lessons use the DTT format, using the within-stimulus prompting procedure 
(distractors fade or are emphasized to help a child solve a task). The program gives 
verbal orders, and the students should click on correct answers. Multiple examples 
of learned concepts are used, while mass trial is not used to encourage generaliza-
tion. Instead, at least two different concepts (e.g., dog and cat) are learned in the 
same trial set with orders being slightly different from trial to trial, so the student 
has to listen to the instructions for each. Furthermore, different types of pictures 
(photographs, clipart, drawings) are used to encourage generalization. The exercises 
include attempts to remember what has been learned. Short video games are used as 
reinforcers according to a variable schedule between the exercises. TeachTown 
Connection includes non-computer activities conducted in a natural environment to 
help students develop skills not included in the computer program and improve the 
generalization of skills learned on the computer. By structure, the activities are 
based on the developmental model and use the Pivotal Response Training principles 
(Whalen et al., 2010).

Positive results and user satisfaction have been determined in assessing the suc-
cess of these programs (Husni, 2013). Progress is noted in learning new words 
(Bosseler & Massaro, 2003; Khowaja & Salim, 2019; Whalen et  al., 2010; 
Wojciechowski & Al-Musawi, 2017), better engagement, focus on academic tasks, 
and better self-expression of personal interests and activities related to vocabulary 
development (Wilson et al., 2018).

3.4  Picture Exchange Communication System (PECS)

One of the researched sub-areas of using digital technology in the communication 
of children with ASD is augmentative and alternative communication (AAC). 
Nowadays, cellphones and tablets are usually used for this purpose, allowing people 
with ASD to communicate with the help of visual support. They compose messages 
by creating understandable and easy-to-use sets of pictograms. When the message 
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is formed, the user shows it to the interlocutor and establishes communication 
(Gomez et al., 2018).

The most famous such tool is PECS, developed for children with limited verbal 
expression abilities. The idea is that the children say what they want by showing a 
picture. PECS has been modernized through applications for mobile devices. 
Children can choose from a wide range of communication options by simply touch-
ing the screen, which simplifies the process and provides various choices that were 
not previously available (Nkabinde, 2014).

PECS mobile application module Autisdata is aimed at learning functional com-
munication. It works on the principle of a picture database in which the user can add 
new pictures, delete, or modify the old ones. The pictures are grouped into catego-
ries: food, drinks, activities, and objects. Autisdata has three phases adapted to the 
software environment. The user first has to choose the category of the desired pic-
ture. Then, a new page appears with pictures from that category. The page simulates 
a communication book using the same strips. After the user touches the desired 
picture, it is placed on the strip at the top of the page, next to a fixed sentence (e.g., 
“I want”). In the second phase, the user chooses a picture and drags it to the appro-
priate position on the strip next to the fixed sentence. The third phase stimulates the 
user to make short sentences and place them in the appropriate order. There are no 
previously placed sentences at the top of the page in this phase, but the user has to 
place them along with the desired picture (Oliveira et al., 2019). PixTalk is another 
smartphone application. Teachers and parents can access the website, select pictures 
from the online library, and download them to smartphones. Children can browse 
and select pictures to express their intentions, desires, and emotions (De Leo 
et al., 2011).

In addition to vocal phrases, picture cards, and manual signs, children with very 
limited or no functional speech also learn to use speech-generating devices. These 
are electronic devices on which a person selects a text or a picture showing a desired 
object or activity and thus activates a voice message (Muharib et al., 2019).

The iCan application uses a tablet with a built-in camera and microphone and 
allows the fast and simple creation of new picture cards. The cards show real objects 
and “say” the word when pressed. Each word category has a label, color, and image. 
After learning basic vocabulary, the next step is to make sentences. This is done by 
pressing the required picture card for a longer time (instead of dragging it, to make 
it easier for children with manual control difficulties). Sentences can be recorded 
and played later (Tang et al., 2013).

Apart from cellphones and tablets, specialized devices are also used. Mocotos is 
an augmentative communication device that supports visual communication. It is 
slightly bigger than a cellphone and has a touch screen. Mocotos has an installed 
card database. These cards include standard images used in PECS and other visual 
communication strategies. However, a teacher can insert other pictures or photo-
graphs. Different sounds can be added to the cards. These sounds may be recorded 
with a microphone or synthesized by a built-in speech-to-text function. The cards 
can be categorized, searched, and edited, and the number and size of the cards on 
the screen can be customized (Hayes et al., 2010).
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3.5  Speech Intelligibility

People with ASD often have difficulty producing intelligible speech due to too fast 
or slow speech and atypical pitch. Through designing interactive games, Hoque 
et al. (2009) worked on improving speech intelligibility in students with ASD. For 
example, they designed a turtle race game for students who speak too fast, where 
one of the turtles is controlled by a child. The aim is to win the race by speaking 
more slowly. In addition to hearing their own speech, the children are shown a 
visual representation of their speech, helping them to control it (e.g., speed and 
loudness). The games are based on Kaypentax games (a company that designs 
games for people with speech impairments), using the free Scratch (scratch.mit.
edu) platform, whose interface allows customization according to user preferences 
(changing the background, characters, and parameters of the game).

Rahman et al. (2010) designed another game for improving speech intelligibility 
in children with ASD. The basic idea of the game is simple—a child tries to articu-
late words clearly to communicate with the computer. The screen shows interesting 
pictures. If the children manage to say the names of the objects in the pictures loud 
and clear, they get points and can win the game. Children try to say words intelligi-
bly, which helps them overcome the problems in this speech area.

Frutos et al. (2011) designed a game in which a child with ASD is encouraged to 
repeat the words synthesized by the system. The game has two modes: basic and 
advanced. In the basic mode, a child is shown randomly selected pictures along with 
an audio recording of the matching word. After the child repeats the word, the video 
signal is processed. If the word is correctly pronounced, the picture moves from the 
center to one of the boxes in the upper left corner of the screen. The game is suc-
cessfully completed when all words are correctly pronounced and all boxes are 
filled with objects. The advanced mode is more interactive and consists of static 
images in which some parts are not colored but are marked with a small yellow star 
that the user has to click to get the audio output of the selected object. Once the 
object is selected, this mode works in the same way as the basic one, i.e., it detects 
the user’s voice and processes the pronounced word to record and save the result. If 
the user pronounces the word correctly, the object will get colored. The game is suc-
cessfully completed when the whole image is completely colored.

3.6  Robots

Using robots is another appealing approach to communication development. 
Children with ASD are very interested in robots and toy robots and can easily con-
nect with them (Begum et al., 2016). Research in this field is still relatively scarce, 
and the results are inconclusive.

Srinivasan et al. (2016) used a humanoid robot called Isobot, controlled by an 
adult over a laptop. The children were asked to mimic the robot’s motor activities 
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(related to karate or dancing). The authors stated that the children increased their 
level of social verbalization during the training sessions but that they had difficulty 
generalizing the learned skills to a context without the robot. According to their 
results, the interventions conducted by people are superior in improving social ver-
balization during training and in other contexts.

On the other hand, Shamsuddin et  al. (2012) reported that a humanoid robot 
NAO, which blinks, speaks, and plays music, in a simple interaction with children 
with ASD, attracted the children’s attention, kept them involved, and thus positively 
influenced their communicative behavior.

3.7  Other Language Games and Applications

Applications and games have been designed, mainly for smartphones and tablets, 
for other areas of language development, such as the improvement of fluency, nar-
ration, understanding idioms, and learning a habitual language.

Anwar et al. (2011) designed an interactive computer game to improve speech 
fluency in children with ASD who have a rich vocabulary but cannot complete a 
sentence. The basic idea of the game is to stimulate children to say a sentence with 
the help of different objects shown on the screen simultaneously. An adult controls 
the choice of objects that appear on the screen from a different computer. For exam-
ple, if we want a child to say “I am eating ice cream,” the adult will choose pictures 
of a “person” (in this case, a child), “ice cream,” and, finally, “a person eating ice 
cream.” Once selected, the pictures are sent to the child’s computer. The child is 
rewarded (e.g., with a cartoon or something they like) for saying a correct and com-
plete sentence. A counter tracking the number of sentences the child can say in a 
specific time frame (e.g., 10 or 7 s) helps the adult decide whether the child has 
improved. The score is kept in a database and can be used to determine future dif-
ficulty levels. The results are also shown on the adult’s computer screen, which 
helps them decide what sentence to generate next.

TouchStory is a software game designed to improve narration in children with 
ASD. The conceptual framework is set to improve narrative comprehension in chil-
dren with ASD by using simple, game-like, image-based tasks that refer to primitive 
story components (proto-narratives—represent a single event, without being proper 
narratives—the precursors of narrative comprehension). The game involves arrang-
ing different parts of the story in the right order to understand the narrative better 
(Davis et al., 2007).

The I Can Tell application also allows children to compose stories together with 
their parents or teachers. Adults can photograph objects from the child’s environ-
ment or use the existing photographs. They are then dragged to the part of the screen 
selected for the story and can be moved, rotated, and resized to encourage interac-
tion or make the story more interesting. Sidebars are located on both sides of the 
screen so that both children and adults can use them simultaneously. All activities 
on the screen can be recorded together with audio files and then played when 
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needed. This allows the child to watch previously recorded stories independently, so 
the adults do not need to repeat them (Wadhwa & Jianxiong, 2013).

Pistoljevic and Hulusic (2017) presented an electronic book with an integrated 
educational game aimed at learning basic vocabulary, foreign language words, and 
concepts important for starting school, such as recognizing objects, counting, rec-
ognizing colors, and answering inference questions in children with ASD 4–7 years 
of age. The book is bilingual (in the children’s mother tongue (Bosnian/Serbian/
Croatian) and English). Each scene includes three questions. The first question on 
each page is the easiest, requiring the children to select an answer by pointing, find-
ing, or touching it. The second question is related to learning to count by using the 
scenes and objects in the book. The third question requires producing answers, mak-
ing conclusions, and abstract thinking (e.g., whether someone is sad in the text the 
child heard).

A Chilean application is aimed at improving the understanding of idioms. The 
very beginning explains what idioms are (by illustrations or verbally). The user then 
has three options: (1) to follow the established sequences, (2) to choose the level the 
professional considers appropriate (easy, medium, and hard), or (3) to go directly 
into the evaluation mode. The idiom is represented in four ways (exact illustration, 
pictogram, text, and sound) in the first two options. After that, the user can select a 
specific idiom or follow a predetermined learning order. If the professional wants to 
evaluate the idioms, they first have to select the level to be evaluated. In this mode, 
reinforcement includes verbal praise, and if the students make a mistake, they are 
offered to try again (Alvarado et al., 2017).

McGonigle-Chalmers et al. (2013) created a game to examine syntactic aware-
ness in children with ASD who have severe expressive language limitations 
(Fig. 3.2). The children learn to touch the words on the screen in the correct order to 
see the appropriate animation. The game becomes more complicated and develops 
from two to four sequences.

The following study is interesting because it focused on students’ responsive-
ness. Using video self-modeling and an iPad, Hart and Whalon (2012) taught an 
adolescent with ASD and intellectual disability to participate in class conversation, 
answering the teacher’s questions without additional prompts. After observing the 
boy, the researchers made scripts for video modeling to be learned in the following 
classes. The recorded responses used in editing the material were obtained with the 
help of verbal stimuli. The video was then edited to remove the teacher’s prompts, 
and only the parts that showed the student answering each of the three teacher’s 
questions were kept. The recording lasted for 1 min. At the beginning of the video, 
a written instruction appeared on the screen followed by audio: “(the student’s 
name) carefully follows the lesson. He always answers the teacher’s questions. See 
how (the student’s name) answers the questions.” Every day, just before the begin-
ning of the lesson, the teacher asked the student to watch the recording at least three 
times (for about 3–5 min). As a result, the student increased the number of correct 
unprompted answers during the intervention.
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Fig. 3.2 Examples of touch screen icons in each phase of The Eventaurs along with screenshot 
animations after the correct response. (Reproduced from McGonigle-Chalmers et al., 2013)

3.8  Mathematics

ASD can interfere with the development of cognitive skills related to logical and 
mathematical thinking. Developing these skills is crucial as it enables the acquisi-
tion of knowledge needed for everyday life (Muñoz-Soto et al., 2016).

Different software applications, most often in the form of games, are used to 
encourage these skills. They cover various topics: from early mathematical skills and 
forming the concepts of numbers (Roglić et  al., 2016; Tsiopela & Jimoyiannis, 
2014), recognizing and writing numbers (Aziz et al., 2015), to calculation (Tashnim 
et al., 2017) and geometry (Santos et al., 2017). They are characterized by a simple 
user interface, multimodal access, the possibility to repeat operations and provide 
reinforcement frequently, and the possibility to store data and track user achievements.

Some math games have been developed as part of applications that cover a wider 
range of skills. Fruits (Fig. 3.3) is a serious Kinect-based game for children with 
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Fig. 3.3 Example for “Mathematic” task. (Reproduced from Roglić et al., 2016)

ASD aimed at the development of fine motor skills. However, it also includes tasks 
designed for basic cognitive skills divided into five categories, two of which are 
Sorting and Math exercises. Sorting—a child picks fruit from a tree and sorts it into 
appropriate baskets labeled with pictures of fruit that should be placed in them. The 
advanced level includes additional tasks such as sorting fruit into unlabeled baskets 
or choosing appropriate objects/fruit from similar ones. Math—an extended version 
of sorting fruit. In this mode, each fruit is marked by a number, and the fruit should 
be selected in accordance with the solution of a simple equation on the basket. At the 
advanced level, the children are required to continue the sequence of numbers. A 
teacher can track numerical scores and graphic representation of results (Roglić 
et al., 2016).

Pre-Vocational Skills Laboratory (PVS-Lab) is intended for older students with 
ASD and the development of pre-vocational skills. It is a web-based environment 
for students with ASD placed in a virtual classroom. The application can be accessed 
using a browser from any device (PC, notebook, tablet, or smartphone). The user 
interface is minimally designed, with a small number of buttons and almost no text, 
to encourage the engagement of students with severe reading and other learning dis-
abilities. The objects are presented in one realistic 3D picture with no text or sounds 
included so as not to confuse the students. Classroom desks are a starting point for 
ten tasks related to basic skills, such as grouping items (fruit, eggs, envelopes) by 
number or sorting them by color, shape, or quality. By clicking on a desk, the stu-
dents are transferred to a screen where they choose the task difficulty level. After 
completing the task, the students can repeat it to improve their performance or go 
back to the level selection screen and then the workshop. By clicking on the pictures 
on classroom walls, they can make a creative break by putting together a jigsaw 
puzzle. The database stores students’ names, activities, difficulty levels, time spent 
doing the activities, and mistakes (Tsiopela & Jimoyiannis, 2014).
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The aim of the MathDS application is to help children with learning disabilities 
learn to count and write numbers from one to ten. The application consists of three 
menus: learning, activities, and practice. In the “learning” section, the screen shows 
fingers with a number on each one. For example, if a child selects number one, the 
number and one teddy bear will appear on the next screen to help the child under-
stand the value of number one. The “activities” section includes three activities in 
which children have to match numbers to the items shown to test what they have 
learned in the learning section. A child has to count the number of items in each box 
(out of the three offered) and match the box to the corresponding number shown at 
the bottom of the screen. The “practice” section requires a child to write numbers 
following the dots on the screen (Aziz et al., 2015).

Play and Learn Number (PLaN) is a touchscreen application designed to teach 
arithmetic and calculation to children with milder forms of ASD. It helps children 
remember and recognize numbers (in and out of sequence) through animated pic-
tures. The students first learn to recognize, write down, and pair numbers and then 
do arithmetic tasks. Each set of tasks is followed by an evaluation set (a specific 
number of items appears on the screen, and the student chooses one out of four 
given numbers). Reinforcement (praise or short games) is provided after each suc-
cessfully completed evaluation level. The children learn to recognize a number by 
seeing the number on the screen, hearing how it is pronounced, and seeing the cor-
responding number of objects. The children learn to write by connecting dots, while 
they pair numbers by selecting the appropriate number from an unordered set of 
four. The last task type in this set is puzzle-solving—the student has to fit the pieces 
into the written form of a number. In the arithmetic category, the children first learn 
the symbols (+, –). Then, with the help of mathematical symbols and objects, they 
learn to add and subtract. Two numbers and the result dynamically appear on the 
screen together with the mathematical symbol. Audio is added to the visual repre-
sentation (Tashnim et al., 2017).

Digital learning environment on mathematics for autistic children (LEMA) has 
been designed for developing mathematical reasoning and learning geometric 
shapes in children with ASD 6–12 years of age. The interface is minimally designed 
with a few items on the screen, simplified instructions, a clear soft-colored interface, 
no distractors or background pictures, and buttons or icons clearly separated from 
other elements. LEMA provides reinforcement through visual and audio anima-
tions, and some teaching activities include feedback tutorials explaining the concept 
and solutions to the problems given in the example. In addition, LEMA includes 
alternative representations (pictures, symbols, pictograms, audio or video icons) 
placed next to the corresponding text to encourage understanding of symbols and 
contribute to the enrichment of the user’s vocabulary (Santos et al., 2017).
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3.9  Money

Young people with disabilities often need instruction in which academic and func-
tional goals are merged. Functional mathematics aims to teach practical math skills 
that can be used in everyday life (Burton et al., 2013). With regard to that, games 
designed to teach students with ASD to use money have been developed.

Caria et al. (2018) presented a web-based game application designed for people 
with high-functioning autism to adopt the concept of money and its use in daily situ-
ations. The games include various aspects of handling money, from distinguishing 
bills, matching them to their names, combining them to get appropriate amounts, 
and calculating change to using a specific amount to buy something in a real-life 
situation and using a vending machine. Some elements are the same in all exercises. 
For example, before the game starts, the application displays a text, followed by 
audio, explaining what the user has to do to solve the task. Also, all games have a 
“Help” button that activates a video showing what needs to be done to achieve the 
goal. All games have smiley faces that are yellow and smiling in case of success or 
red and sad in case of a mistake. The games have been tested with six adolescents, 
and the results are positive and promising.

Hassan et al. (2011) designed a simple game based on digital storytelling to help 
students with ASD 9–14 years of age understand the concept of money. Furthermore, 
the game aims to teach these students some elements of appropriate social skills 
when shopping. The first part of the game focuses on identifying bills. The students 
are asked to click on the appropriate value of one bill shown on the screen and then 
choose the appropriate value from four displayed bills. The second part of the game 
includes four levels and focuses on money exchange. The students first choose one 
out of six products and buy it with one bill, while, at the fourth level, they buy prod-
ucts with various bill combinations. The levels in this part of the game end with 
exchanging polite phrases with the seller, and after the purchase, the students have 
to make one of the decisions: leave the store, go to another store, or return home.

iPad technology has been used in self-modeling and video prompting while 
teaching students with ASD to use money.

Video self-modeling is a type of video modeling in which students observe them-
selves correctly and independently manifesting desired behavior (Glumbić et al., 
2018). It is a type of observational learning where people observe themselves per-
forming a task at a higher level than usual. Burton et al. (2013) used video self- 
modeling in teaching adolescents with ASD mathematical skills. The students were 
given a problem story based on which they had to estimate the amount of money 
they needed for a specific product and the change they were supposed to get. They 
were allowed to watch videos on an iPad in which they could see themselves suc-
cessfully solving these problems. The students could pause the videos, forward, or 
rewind them. Video self-modeling was systematically removed during skill mainte-
nance sessions (the students were asked to solve new problems without the video 
model, while the models for previously solved problems were gradually removed), 
with only a slight decline in learned skills.

3 Autism and Digital Learning Environment



63

Video prompting refers to a video presentation of a multi-component skill where 
each step is recorded and explained. Students are given instructions to watch the 
video of one step and repeat the observed behavior before moving on to the next 
step. This pattern is repeated until the desired skill is completely performed 
(Glumbić et al., 2018). Weng and Bouck (2014) used an iPad to teach students with 
ASD and intellectual disability to compare prices using adapted number lines. 
Based on task analysis, 18 clips were recorded from the students’ perspectives. The 
students compared the prices of the same product from different manufacturers in a 
simulated store. They watched video prompts before performing each step. After 
each video clip, they were allowed 20 s to perform the task. After that, the next clip 
was played regardless of whether they performed the task correctly or unsuccess-
fully. If video prompting alone was not enough, the most-to-least prompts system 
was applied.

3.10  Other Instructional Areas

Although less common, software that can be used in other teaching areas has been 
developed. Thus, the mobile game application FillMeApp has been designed for 
students with ASD as complementary material for learning parts of the human body. 
After applying, a student can choose whether to watch or play the game. The “play 
video” option launches a video related to the human body. If the user does not 
choose this option, the “play game” option will be activated. Instructions are given 
at the beginning of the game, and after the first three levels, the students are taken 
back to the home page, where they should choose again whether to play the game or 
watch the video. Teachers can log in, observe, track, and evaluate student achieve-
ment. The database stores students’ attempts by game levels. Students can repeat 
the games as many times as they want. When summarizing positive aspects of the 
game, the authors emphasize that it combines the best moment for focusing atten-
tion, appealing graphics, simple tasks, video tutorials, and pleasant background 
music. According to teachers and parents, student motivation has significantly 
increased. They describe the application as easy to use, interactive, informative, and 
useful to students (Eder et al., 2016).

Knowledgemon Hunters is a serious game designed for children with ASD and 
attention deficits. Through a mobile device, the children can find virtual 3D mon-
sters geographically distributed around the world, capture them, interact with them, 
and learn from them. The application is designed for mobile environments, includ-
ing geolocation, camera, and gyroscope. The interface has a 3D avatar moving 
around virtual plans. The device can determine geographical coordinates from 
player movements in the real world and move the avatar. The players can see the 
monsters they previously caught as well as monsters and other players in the vicin-
ity. When the player approaches the monster, it appears on the main interface so the 
child can catch it (Silva et al., 2017).

Sorce et  al. (2018) developed an information system that allows people with 
ASD to access digital content related to works of art. The hardware consists of a 
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projector and Microsoft Kinect sensors connected to a laptop. The projector is 
placed 1 meter from the wall, and the Kinect is behind the projector, directing the 
camera in the opposite direction from the projection. The interface includes an 
interactive avatar that appears when the user enters the Kinect field and stays in the 
middle of the screen, constantly repeating the user’s movements. Five interactive 
tiles are placed around the avatar, each showing a work of art and allowing access to 
related content. The user can guide the avatar’s hands to the tiles. Additional activa-
tion gestures are not necessary to activate the content. Once the user selects the 
content, multimedia is activated, displaying textual and audio-visual information 
about a specific work of art. Two icons appear at the end of each multimedia: one 
for going back to the main interface and the other for additional content helping the 
user understand it. Both icons are marked with familiar PECS pictures.

3.11  Tangible User Interfaces

Tangible user interfaces are an innovative instructional approach that combines digi-
tal technology and tangible objects. One of them is MicroCulture, a mixed reality 
learning platform where players play and learn about urban development. The system 
includes a computer, screen or interactive surface, web camera, and tangibles. It is 
based on Python and reacTIVision, free software for developing tangible interfaces. 
ReacTIVision uses a camera to track black and white markers, while the Python code 
responds to the position and orientation of multiple markers placed on the surface. 
The markers are printed at the top of tangibles, and each tangible represents an infra-
structure that children can use to influence the development of a settlement. A web 
camera, placed above the game board, catches the markers on paper tangibles, while 
the game board is a flat television placed horizontally. A laptop launches the game, 
which is seen on the TV screen. The screen shows the simulated life of a world popu-
lation (a Viking village). The children have to shape the settlement by arranging the 
infrastructure, represented by tangibles, on the screen. In this way, they can experi-
ence through play how changes in a territory affect the growing community of people 
and their daily lives. For example, if they place a bridge, the inhabitants will start 
crossing it to visit other areas and mingle with other groups. The game has been 
tested in 15 children with ASD 9–12 years of age. The results show that mediated 
play, facilitated by teachers, creates interactions that lead to conceptual thinking, 
cooperation, and role-play. Teachers believe that this way of work provides opportu-
nities for discussion and research in which children are engaged through various 
forms of interaction. The difficulties they describe are related to finding a balance 
between supporting children, making them responsible, and directing them to coop-
erate, although this interaction often leads to conflict (Marchetti & Valente, 2016).

Sitdhisanguan et al. (2012) used similar technology to recognize shapes and col-
ors in preschool children with ASD (Fig. 3.4). A computer screen is displayed on a 
semitransparent tabletop through a digital projector installed inside the table. 
Instead of two-dimensional shapes and a computer mouse, the system based on 
tangible user interfaces uses wooden blocks and toys for physical representation and 
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Fig. 3.4 Hardware components of the tangible user interface-based system. (Reproduced from 
Sitdhisanguan et al., 2012)

manipulation of teaching materials (in this case, geometric shapes and colors). 
Compared to conventional training, these tangible objects have the same role as 
picture cards in traditional teaching. When a narrative voice asks a child to choose 
a color or a shape that matches what is shown, they are expected to select one of the 
given objects (wooden blocks or toys) by taking them. To complete the task, the 
child has to place the chosen tangible object on the tabletop area where the picture 
appears. The camera placed under the surface identifies the selected tangible object. 
Infrared LED tubes are connected to each tangible object. Each block or toy has a 
unique number of tubes. From the picture identified by the camera, the child can 
identify the number of lighted spots and thus recognize the selected object. Touch- 
based systems and tangible user interfaces have proved to be easier to use and more 
efficient in skills acquisition than the ones based on using a mouse or non-computer 
training methods (e.g., instruction conducted by a therapist using cards).

3.12  Visual Schedules

Visual schedules often provide the structure needed to reduce anxiety and encour-
age better self-organization of time and activities in people with ASD. They include 
a set of symbols (words, pictures, photographs, icons) or objects attached to a 
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surface, which represent the sequence of activities or individual steps within an 
activity. Visual schedules familiarize students with the description of events that 
await them and encourage students’ independent functioning (Đorđević et  al., 
2019). By using visual elements, the schedules describe what will happen, in what 
order, and where. Visual schedules help students at school to make independent 
transitions from one activity or environment to another (Hirano et al., 2010). These 
schedules have recently been used in digital form, either as smartphone or tablet 
applications or within systems specially designed for that purpose. The Classroom 
Schedule+ tablet application is designed for scheduling activities of students with 
ASD in an inclusive educational environment. The designers made sure that the 
application promotes reading, the sequences are short, pictures and sentences are 
short and individualized, student progress is shown within the schedule, and audio 
communication channel is not used so as not to interfere with the work of other 
students and stigmatize the user (Fage et al., 2014). The Autisdata TEACCH mod-
ule is intended for a similar purpose. It is based on the same name technique to 
create the best learning environment for children with ASD. This module is designed 
for teachers since they make schedules of daily activities for students with 
ASD. Each activity is marked with a picture and a description. A student uses the 
same interface to visualize daily routines and activities. Once completed, they are 
marked with a “done” button (Oliveira et al., 2019).

The vSked system is significantly more complex. It is a collaborative and inter-
active assistive technology for children with ASD that combines an interactive 
token-based reward system, choice boards, and a visual schedule integrated into a 
shared classroom system (Cramer et al., 2011). The system includes three different 
interfaces: a large touch screen that the whole class can see, a personal teacher dis-
play for administrative control, and a handheld device for each student. The large 
touch screen is placed in front of the class and serves as the main schedule that 
includes visual schedules for all students. The ongoing activity is at the top of the 
screen and can be activated by the teacher. This launches the activity on the stu-
dent’s paired device in the form of choice boards. Choice boards communicate with 
the big screen, enabling the students who answer correctly to be rewarded. If the 
students provide an incorrect answer or none at all, they get a prompt that helps 
them answer correctly, potentially allowing the time for teachers to help the stu-
dents who need it more at that time. After successfully completing a task, each stu-
dent gets a reward especially chosen for them, such as the animation of a train 
moving across the screen. Once the task is completed, the schedule automatically 
progresses. If the student has not solved a task, but the time for it is almost up, the 
teacher can configure the system to inform the student on the big or personal screen. 
Teachers can get reports on students’ individual progress or a report on the achieve-
ment of the whole class in one or more tasks. The reports can be generated for dif-
ferent periods (daily, weekly, monthly, or yearly) (Hayes et al., 2010). The results of 
using vSked have shown that it improves student independence, reduces the number 
of teachers’ prompts, and encourages consistency, predictability, and the time 
needed to transfer from one activity to another (Cramer et al., 2011).
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Schedules have also been used for learning new skills. The My Pictures Talk 
application was installed on an iPad for high school students with ASD to learn how 
to use visual schedules with integrated video modeling to enter data, write sections 
with the help of graphic organizers, set the table, and solve algebra problems. When 
students opened the application, a visual schedule of activities would appear. A 
video model of the learned skill was shown by touching each picture on the sched-
ule. The adolescents were able to switch within and between tasks independently 
and generalize static schedules of visual activities to new examples after the video 
model was removed (Spriggs et al., 2015).

Personal digital assistants (PDA) are small, mobile, handheld devices used for 
calculation, storing, and retrieving data. PDA devices, deigned as electronic task 
organizers, can be easily programmed for rather complex activity schedules, with 
each task being associated with an alarm as a reminder. Even cheap PDAs have 
additional functions that can help students with difficulty in tasks such as electronic 
sticky notes, address books, PDA-to-PDA message beaming, to do lists, and photo 
albums (Gentry et al., 2010). These devices were popular at the end of last and the 
beginning of this century and are the precursors of smartphones.

We can conclude that students with ASD like to use technology and that it moti-
vates them and increases their engagement. However, although many agree that 
using ICT in the school context is promising, most authors who have reviewed its 
effectiveness are pretty reserved. Knight et al. (2013) believe practitioners should be 
careful when teaching academic skills to people with ASD using technology-based 
interventions. They can be used in learning discrete skills such as word or symbol 
identification. However, according to these authors, learning more complex or 
chained skills is questionable. Yakubova et al. (2021) report that although they can 
improve skills in various academic domains, augmented reality interventions do not 
meet the criteria that would classify them as evidence-based practice in teaching 
academic skills to students with ASD. Odom et al. (2015) have found positive out-
comes of using technology in adolescents with ASD but point out that little is known 
about their possible collateral or negative effects. With regard to the use of robots in 
interventions, Begum et al. (2016) state that most clinicians are not convinced of 
their potential. Jiménez-Muñoz et al. (2022) report that video games are effective in 
relieving ASD symptoms, but the effect size is small.

Studies are criticized for not meeting the standards of evidence-based practices 
(Mazon et al., 2019) and for needing a better methodological framework to examine 
different approaches in a “real-life” environment such as school (Bradley & 
Newbutt, 2018). Furthermore, technologies are often not publicly available to prac-
titioners (Yakubova et al., 2021), and therefore more attention should be given to 
adapting commercial games for therapeutic purposes (Jiménez-Muñoz et al., 2022).

However, in their meta-analysis, Sansosti et al. (2015) have found that, although 
moderate, the effect of computer-based interventions conducted in a school environ-
ment is the greatest in academic skills, while Steinbrenner et  al. (2020) include 
technology-aided instruction and intervention in evidence-based practices.
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Chapter 4
Leisure Activities

4.1  Leisure Activities: History and Concept

Leisure activities are a significant segment of a person’s life. Historically, under-
standing and doing leisure activities depended on social circumstances, divisions, 
and relations. The roots of defining leisure date back to ancient Greek philosophers 
who believed that the essence of “good life” was leisure time when a person could 
search for the truth, engage in oratory, music, etc. (Juniu, 2000; Mowatt, 2018; Veal, 
2004). However, only the upper class could enjoy leisure activities in ancient times. 
This stratification trend continued throughout history, so the clergy, nobility, and, 
later, all free citizens could use leisure time. The next important factor for the mod-
ern definition of leisure was the Industrial Revolution when leisure time lost its 
previously acquired reputation and was not viewed favorably compared to work 
participation (Juniu, 2000; Mommaas, 1997). The third significant factor for the 
modern definition of leisure was the strengthened left wing around World War I, 
which initiated public dialogues about working conditions and leisure time. 
Furthermore, it contributed to the establishment of different organizations which 
advocated the clear separation of leisure time and work and the right to use that time 
for entertainment, emancipation, and recreation (Mommaas, 1997). These social 
reforms resulted in the universal Declaration of Human Rights adopted by the UN 
General Assembly in 1948 (UN, 1948). Article 24 of this Declaration emphasizes 
every person’s right to rest and leisure.

Further changes in the conceptualization of leisure time, its organization, and 
related experiences were caused by technological development, especially Internet 
discovery (Bryce, 2001; Gershuny, 2003; López Sintas et  al., 2015). Before the 
Internet, leisure usually referred to leisure at home (e.g., time for reading a book, 
listening to music, handcrafts, etc.) or out of home (e.g., going to the cinema, to a 
cafe, for a walk, to the park, etc.). However, technology created opportunities for 
virtual leisure available anywhere (e.g., outside, at work, at home, etc.) and anytime 
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(López Sintas et al., 2015). Thus, we can say that technological development con-
tributed to the development of a new trend described as “online leisure,” “cyber 
leisure,” or “E-leisure” (Arora, 2011; Cheng & Yang, 2010; Nimrod & Adoni, 
2012). The Internet and technologies provide a wide range of leisure activities, such 
as playing games, browsing, online chatting, listening to music, watching films 
(Žumárová, 2015), shopping (Díaz et al., 2017), etc.

Although first empirical research on leisure time appeared in the 1920s, greater 
scientific interest in studying leisure activities appeared in the 1940s (Liu et  al., 
2008), which resulted in numerous publications on leisure activities and the “birth” 
of leisure studies at different faculties around the world (Godbey, 2000; Roberts, 
2018). Nowadays, leisure studies are characterized by fragmentation and pluralism, 
i.e., diverse methodological designs, inconsistent terminology, and reference to 
many principles and theories (Henderson, 2010).

Different theoretical and methodological viewpoints have led to numerous defi-
nitions of leisure. Leisure has usually been perceived in three ways (Fig. 4.1). The 
concept of leisure as time refers to understanding leisure as an amount of time not 
used for obligations and work, i.e., as the remaining time free from any work and 
compulsory activities. On the other hand, leisure as activities implies freedom to 
choose and perform desired activities without any obligation or coercion (Ropke & 
Godskesen, 2007). These dimensions are interrelated, making it even more difficult 
to define leisure. Ropke and Godskesen (2007) indicate that if individuals have 
more time free from other activities, they will have more opportunities to choose 
freely. According to Mannell and Kleiber (1997), leisure as time and leisure as 
activities are objective, while leisure as state of mind is subjective and refers to an 
individual’s mental experience while participating in leisure activities, i.e., while 
using leisure time.

Although different people experience leisure differently and link it to various 
times and contexts, Watkins and Bond (2007) state that we can relate most experi-
ences to four dimensions—leisure as achieving fulfillment, escaping pressure, exer-
cising choice, and passing the time. López Sintas et al. (2015) point out that freedom 

Fig. 4.1 Three ways of 
perceiving leisure

4 Leisure Activities



77

of choice is the most significant for leisure activities and that the choice refers to not 
only the desired activity but also the time, space, and company. Some authors dis-
tinguish between serious leisure (e.g., hobbies, amateur activities, etc.) and casual 
leisure (e.g., play, passive entertainment, active entertainment, conversation, etc.), 
pointing out that feelings such as “satisfaction” and “rewardingness” are associated 
with serious leisure, while casual leisure is associated with “pleasure” and “enjoy-
ment” (Stebbins, 1997, 1982). In trying to define leisure, the World Health 
Organization (2001) equates it with recreation and play, providing a list of activities 
which an individual can do for pleasure—unstructured or structured play, sports 
activities, going to cultural and entertainment venues, reading, sightseeing, travel-
ing, etc. Since this chapter deals with people with ASD, we were also interested in 
how these people understand and define leisure. They perceive meaningful leisure 
time as a time during which a person feels comfortable and productive, which con-
tributes to the quality of life, and during which a person can pursue hobbies and 
interests. With regard to leisure time intensity, people with ASD believe that they 
need to find a balance in pursuing hobbies (neither too much nor too little), i.e., that 
as long as pursuing special interests and hobbies contributes to self-development 
and increased community participation, it can last long or until the person gets tired 
(Rosqvist, 2017).

Researchers agree that participation in leisure activities is related to better sub-
jective well-being in typically developing people of different ages (Brajša-Žganec 
et al., 2011; Kuykendall et al., 2020; Liu, 2014; Newman et al., 2014; Simone et al., 
2013; Schulz et  al., 2018; Wiese et  al., 2018) and that the controlled use of the 
Internet and technology in leisure activities can contribute to the quality of life 
(Leung & Lee, 2005).

4.2  Participation of People with ASD in Leisure Activities

Research studies show that people with ASD are less frequently employed (Shattuck 
et al., 2012; Taylor & Seltzer, 2012), i.e., they have significantly more free time for 
leisure activities. Although the results of numerous studies point out the significance 
of leisure activities for the quality of life in people with ASD (Billstedt et al., 2011; 
Bishop-Fitzpatrick et  al., 2017; Chiang & Wineman, 2014; García-Villamisar & 
Dattilo, 2010; Hesselmark et al., 2014), their socio-emotional cognition (Garcia- 
Villamisar & Dattilo, 2011), reduction of maladaptive behaviors (O’Brien, 2010), 
and mental health (Bohnert et al., 2016), they still participate in leisure activities 
less frequently (Hilton et al., 2020; Hochhauser & Engel-Yeger, 2010; LaVesser & 
Berg, 2011; Ratcliff et al., 2018; Stacey et al., 2018; Taheri et al., 2016; Tint et al., 
2017; Venkatesan, 2005). The most commonly stated reason is the lack of a reper-
toire of leisure skills that would allow for a constructive organization of leisure time 
(Solish et al., 2010). The factors of the lower participation rate in leisure activities 
are usually divided into those referring to the characteristics of autism (e.g., difficul-
ties in social interaction, level of internalizing behavior, disruptive behavior, 
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sensory specificities, motor difficulties, etc.) and environmental factors (e.g., cli-
mate, family finances, having adequate equipment and requisites, environmental 
attitudes, number of available services, mother’s involvement, lack of technological 
solutions, etc.) (Coussens et al., 2020; Hochhauser & Engel-Yeger, 2010; Howel & 
Pierson, 2010; LaVesser & Berg, 2011; Marques et  al., 2020; Obrusnikova & 
Cavalier, 2011; Obrusnikova & Miccinello, 2012; Orsmond et al., 2004; Shattuck 
et al., 2011). These two groups of factors are interrelated. Thus, for example, an 
obstacle for people with autism to participate in leisure activities can also be that the 
environment does not recognize their interests and preferences. This obstacle, and 
consequent inadequate options for leisure activities, can also be partly caused by 
ASD characteristics (e.g., limited interests, resistance to change, stereotyped activi-
ties, communication difficulties, etc.) (McCarron, 2018).

Based on the review of previous studies on leisure activities in people with ASD, 
Ratcliff et al. (2018) found the following categories of leisure activities: physical 
activities (e.g., participating in individual or group sports activities, physical exer-
cise, cycling, etc.), recreational activities (e.g., watching TV, playing computer 
games, talking on the phone, using some technological devices, etc.), social activi-
ties (e.g., participating in the activities of some clubs, organizations, etc.), jobs and 
chores (e.g., babysitting, lawn mowing, etc.), and skill-based activities (e.g., attend-
ing lessons in singing, musical instruments, playing, etc.). Some authors also add 
self-improvement activities that include reading, writing, going shopping, partici-
pating in religious activities, etc. (Eversole et al., 2015; King et al., 2006). Others 
divide all mentioned activities into two categories—formal (e.g., participating in 
clubs and organizations, taking dancing, language, painting, playing lessons, par-
ticipating in religious activities, etc.) and informal (e.g., collecting favorite items, 
playing computer games, talking on the phone, watching TV, preparing food, etc.) 
(Eversole et al., 2015; King et al., 2006). Regardless of the existing divisions, lei-
sure activities are considered less structured activities that require daily living skills 
and skills related to communication and social skills (Turygin & Matson, 2014).

Research on how satisfied people with ASD are with their leisure activities is 
scarce. According to Stacey et al. (2018), adults with ASD are less satisfied with 
leisure activities in the following areas—social, relaxation, physiological, and 
aesthetic.

Although most typically developing people develop leisure skills spontaneously, 
people with ASD require structured teaching in this area. McCarron (2018) points 
out the following steps in encouraging people with ASD to participate in leisure 
activities: (1) finding potential activities of interest for people with ASD (usually 
through techniques of expanding their existing interests); (2) determining preferred 
leisure activities; (3) selecting a repertoire of leisure activities; (4) teaching skills to 
people with ASD they need to participate in selected and preferred leisure activities; 
and (5) raising the level of autonomy and independence in participating in leisure 
activities. Furthermore, Coyne et al. (1999) suggest that exposure to a wide range of 
different leisure activities may expand the interests of people with ASD.  When 
developing skills relevant to leisure activities in people with ASD, several things 
should be kept in mind: the skills and activities need to be clear and understandable 
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for these people (with a clear beginning and end, predictable steps, accompanying 
visual and other stimuli, etc.); the used materials should be reactive (so that people 
with ASD can have some feedback when using them, e.g., light, sound, touch, etc.); 
and participating in these activities should provide a sense of comfort but also active 
engagement (Coyne et al., 1999). Dattilo and Schlein (1994) emphasize that, when 
offering and choosing leisure activities, they should be age-appropriate, a person 
should be able to perform them (they should be available in the person’s environ-
ment), and they should enable involvement in community activities and interaction 
with the environment.

The literature describes many different ways to empower leisure skills, some of 
which are backward chaining (Edwards et al., 2017), constant time delay and simul-
taneous prompting (Kurt & Tekin-Iftar, 2008; Yılmaz et  al., 2005), most-to-least 
prompting (Vuran, 2008), finding university volunteers to keep company and pro-
vide individualized support to people with ASD participating in leisure activities 
(Nieto et  al., 2015), using printed visual schedules with pictures (Becerra et  al., 
2020; Cuhadar & Diken, 2011), second-order lag schedule (Ivy et al., 2019), and 
client-centered goal-directed approach (Ullenhag et al., 2020).

4.3  The Role of Technology in the Leisure Time of People 
with Autism

Technology is undoubtedly very significant in the leisure time of people with 
ASD. The presence of technology in the literature within this field can be observed 
through at least three research approaches (Fig. 4.2).

The first approach focuses on how, to what extent, and with what pleasure people 
with ASD use technological resources during their leisure time. The second area of 
the literature deals with scientists’ attempts to improve the digital skills of people 
with ASD necessary for organized and independent performance of desired leisure 
activities. Finally, the third approach involves using digital technology as a tool for 
teaching or empowering leisure skills (not necessarily related to technology).

4.3.1  Technology as a Medium of Leisure: Screen Media Use 
and Leisure Time

The significance of technology in leisure time is also confirmed by the fact that digi-
tal activities are very often among the highly preferred leisure activities of children 
and adults with ASD. Some research studies show that when trying to determine the 
preferences of people with ASD, excluding technological devices from the offered 
items, these people almost always choose food over items symbolizing leisure activ-
ities (Fahmie et al., 2015). On the other hand, with the introduction of technological 
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Fig. 4.2 One of the possible ways to observe the presence of technology in the literature on leisure 
activities in people with ASD

items, the preferences change to some extent, since, for some participants, digital 
leisure activities replace edible items as the first choice, i.e., preferences for leisure 
activities increase in general (Conine & Vollmer, 2019; Slanzi et al., 2019). Mineo 
et al. (2008) show that not all technological devices are equally preferred in people 
with ASD, i.e., that these people have different levels of preferences for various 
types of electronic screen media. For example, people with ASD show a slightly 
greater preference for videos in which they can see themselves and for VR scenarios.

By surveying children and young people with ASD, Brewster and Coleyshaw 
(2011) discovered that younger participants had a greater tendency to participate in 
out-of-home leisure activities with their families (e.g., bowling, swimming, etc.), 
while older children more frequently engaged in leisure activities at home (e.g., the 
Internet). Both groups of children reported that their feeling of insecurity and other 
people’s hostility had adverse effects on their participation in out-of-home leisure 
activities. Shane and Albert (2008) obtained somewhat different results indicating 
that children with ASD generally, regardless of age, choose DVD and video games 
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more than any other leisure activities. This research showed that over 90% of the 
participants had a home collection of favorite movies on DVD and over 60% had a 
collection of favorite computer games. By analyzing the content of videos and 
games, the authors concluded that children with ASD preferred animated activities 
to the ones with real human characters. Interestingly, the characters in DVDs and 
video games were the same ones the children generally liked to watch on TV (e.g., 
Winnie the Pooh) (Shane & Albert, 2008).

Simpson et al. (2018) confirmed previous findings and pointed out that in two 
age groups of participants (5 and 9–10 years of age), watching TV and DVDs and 
playing video games were the most common leisure activities. Orsmond and Kuo 
(2011) obtained similar results in a sample of 12- and 21-year-old participants, indi-
cating that the most common leisure activities included watching TV (these people 
spent 2.27 h a day on this activity), computer activities (on average 1.65 h a day), 
and physical activities (about 1.21 h a day). Kuo et al. (2014) pointed out that ado-
lescents with ASD were most interested in watching cartoons and playing action 
video games during the day (e.g., games that require physical skills and coordina-
tion and games that involve shooting, killing, etc.). Half of them played games 
alone, while a quarter played with peers.

Watching TV and listening to music are among the most common leisure activi-
ties of adults with ASD (Stacey et al., 2018). They are more likely to participate in 
recreational than social leisure activities weekly, which makes them different from 
typically developing adults (Bishop-Fitzpatrick et al., 2017; Orsmond et al., 2004).

The role of technology in the leisure activities of children and adults with ASD 
cannot be determined only from its incidence and intensity but also from the feeling 
of satisfaction and enjoyment while using it. By analyzing the literature dated 
between 2000 and 2013, Askari et al. (2015) found that most research studies focus-
ing on leisure activities in children with ASD were quantitative, mainly dealing with 
participation frequency and diversity of leisure activities. On the other hand, few 
studies examined the qualitative aspects, such as the participants’ subjective feel-
ings while participating in leisure activities, satisfaction, or enjoyment. This litera-
ture review showed that children with ASD participated to a lesser extent and in a 
smaller number of leisure activities in all contexts—home, out-of-school setting, 
and social events. Eversole et al. (2015) pointed out that the studies on leisure activi-
ties in people with ASD unfairly neglected the aspect of enjoyment. They indicated 
that, although more abstract and subjective, this concept was a significant determi-
nant of participation that should be further studied since knowing the activities 
people with ASD enjoyed could be the basis for planning further intervention steps. 
Comparing typically developing participants and children with ASD in how much 
they enjoyed leisure activities, the authors of different studies showed that children 
with ASD enjoyed different categories of leisure activities to a similar extent as their 
typically developing peers (Eversole et al., 2015; Hilton et al., 2008; Potvin et al., 
2013). Also, it was determined that there were apparent differences in formal leisure 
activities (Eversole et al., 2015; Hilton et al., 2008, 2016; Hochhauser & Engel- 
Yeger, 2010), social activities in which people with ASD showed a lower level of 
enjoyment (Chevallier et  al., 2011), and swimming in which people with ASD 
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Fig. 4.3 An example of the top five leisure activities that people with ASD enjoy the most accord-
ing to research by Eversole et al. (2015) and Potvin et al. (2013)

showed a higher level of enjoyment than their peers (Hilton et al., 2016). An exam-
ple of the top five leisure activities in which children with ASD enjoy the most is 
shown in Fig. 4.3.

Other studies also confirm the significance of technology in the leisure activities 
of people with ASD. Thus, for example, in a research study that used a self-report 
technique in young people with ASD (8–15 years of age), more than half of the 
participants stated that they most enjoyed the activities related to technology and 
electronics (e.g., watching YouTube; playing games on a computer, iPad, and Xbox; 
etc.) (Clark & Adams, 2020).

4.3.2  Empowering Digital Leisure Skills

The use of technological devices implies having specific procedural skills and 
knowledge—e.g., starting a computer, opening or closing a particular program, 
starting a program, pausing or rewinding, searching for words, etc. Although people 
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with autism have certain competence in these skills, it is noticeable that usually 50% 
of the participants, or less, use them successfully depending on the specific skill 
(Shane & Albert, 2008).

Surfing the Internet is a common way of spending leisure time in many typically 
developing people of different ages (Buse, 2009; Genoe et al., 2018). Some people 
with autism also tend to browse their favorite websites (Brewster & Coleyshaw, 
2011; Shane & Albert, 2008). Shane and Albert (2008) indicate that the websites 
children with ASD visit can be divided into two categories—websites with ani-
mated video characters and websites with information about their (limited) interests 
(e.g., railways, elevators, etc.). However, not all people with autism are successful 
in browsing the web. Some need support. Jerome et al. (2007) examined to what 
extent three adults with ASD and a comorbid intellectual disability could be taught 
to access age-appropriate websites (specifically online games and musical websites) 
through errorless learning and backward chaining. Accessing the desired website 
was broken down into 12 steps using task analysis. The results showed that the 
applied techniques increased the number of independent steps in starting the com-
puter and accessing the website.

People with ASD tend to play video games often (Eversole et al., 2015; Potvin 
et al., 2013). According to one research, children with ASD play video games six 
days a week, i.e., about 12 h a week, and the games they most frequently choose are 
Mario game, LEGO game, Angry Birds, Pokémon, or Minecraft (Finke et al., 2015). 
Mazurek and Wenstrup (2012) warn that children with ASD are more prone to prob-
lematic behavior when playing video games than typically developing children. 
This is manifested in problems when they stop playing, feeling bored without the 
games, tendency to spend their whole free time playing games, etc. Adolescents 
with ASD play video games because they allow them to make friends or meet other 
people. Also, the games calm them down and help them feel better, while at the 
same time they provide a challenge, raise motivation, and give them opportunities 
to feel success (Finke et al., 2018). Adults with ASD also often spend time playing 
computer games, most commonly stating the following reasons: stress relief, mental 
stimulation, creativity, and opportunities for social interaction (Mazurek et  al., 
2015). However, some individuals need teaching to be successful in these games. 
Blum-Dimaya et al. (2010) examined the effects of visual scheduling and simulta-
neous video modeling on teaching four children with ASD to play Guitar Hero 
IITM (Fig. 4.4). The activity of playing guitar in the video game was broken down 
into 26 steps. The teaching process included physical stimuli that were removed 
over time and edible reinforcers that the students selected before each session. All 
participants successfully mastered all steps in playing the mentioned game and per-
formed the acquired steps for 30 days after the training.

Spriggs (2011, 2016) showed that, by using video modeling and observational 
learning, four students with ASD successfully learned how to play at least one of the 
following games: Nintendo Wii Video Game (an interactive wireless console), 
Nintendo DS (a portable handheld game console), Power-Joy Plug and Play Video 
Game (games played on TV), and V-Flash Scooby Doo. By comparing these two 
procedures, we can see that video modeling is much more efficient. However, peer 
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Fig. 4.4 Guitar as a game controller with a screenshot of the game. (Reproduced from Blum- 
Dimaya et al., 2010)

observation was also useful in mastering individual steps in the games. Kurnaz and 
Yanardag (2018) found that video self-modeling was also efficient in teaching four 
children with ASD to play active video games from the Microsoft XBOX Adventures 
package.

Many people like photography and use their free time for that purpose. People 
with ASD can also be interested in this activity but may lack the necessary knowl-
edge and skills. Edrisinha et al. (2011) presented the results of using video prompt-
ing in teaching four adults to pursue a hobby of digital photography and printing 
photographs. The whole activity was broken down into 11 steps (from turning on 
the camera to getting a photo from a printer). The results showed that the partici-
pants successfully mastered all steps and enjoyed sharing their albums with other 
people from their environment. The albums mainly included photographs of flow-
ers, cars, and people, and their quality improved over time. Tsai (2019) obtained 
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similar results in a sample of eight children with ASD who were taught the same 
skill but by using different techniques and a different number of steps. Teaching 
students to take photographs by a digital camera was performed by verbal instruc-
tions, modeling, rehearsal, and feedback. The results showed that all participants 
fulfilled the learning criterion, i.e., they successfully completed all steps twice in a 
row with support, and six students fulfilled the mastery criterion. The participants 
who did not fully master digital photography had difficulties with a step called 
“identify a target scene,” which involved independent verbalizing or showing what 
the person wanted to photograph. These participants needed prompting in the form 
of questions or guidance regarding this step.

Since Dattilo and Schlein (1994) believed that one of the reasons for the inade-
quate involvement of people with developmental disabilities in leisure activities was 
the prejudice of professionals or parents that these people cannot master or learn 
leisure skills, the obtained results can be used to contradict them.

4.3.3  Technology as a Teaching Tool in Empowering 
Leisure Skills

Bearing in mind the presence of technology and digital devices in our lives, their 
accessibility, their portability, and the tendency of people with ASD to use or select 
screen media devices, it is natural that their functions multiply and that they can also 
be used in teaching people with ASD. Another reason for using technology in teach-
ing is that many devices or applications provide visual support, which is considered 
significant in educating people with ASD. Also, the existing scientifically confirmed 
teaching techniques can be combined quite well with technological devices, which 
may expand their existing potentials (Stromer et al., 2006).

The literature review showed that digital (computer or electronic) activity sched-
ules, video modeling, and video prompting are the most frequently applied tech-
niques (combined with other behavioral strategies) in teaching leisure skills to 
people with ASD.

4.3.3.1  Using Digital Activity Schedules to Teach Leisure Skills 
to Children and Adults with ASD

Kelly et al. (2013) conducted a research study to examine how a digital schedule on 
an iPad can be successfully used to structure leisure activities. The sample included 
four school-age children with ASD experienced in using an iPad but with no experi-
ence in using digital schedules. Teaching children to independently use schedules 
on an iPad, i.e., independently participate in leisure activities, was accompanied by 
using the following behavioral techniques—manual prompts, progressive time 
delay procedures, and reinforcement. The intervention was organized through nine 
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levels, and at each level, the number of prompts was reduced, i.e., an adult was at a 
greater distance. At the last level, adults and reinforcement were absent, and the 
child independently used an iPad and schedules for organizing and participating in 
leisure activities. Each activity was timed and had a limited duration. After the inter-
vention, all four participants increased the percentage of successfully completed 
steps within leisure activity schedules. Also, there was an increase in appropriate 
behaviors related to using the schedules and performing leisure activities. It was 
determined that the obtained results persisted 2 weeks, 1 month, and 3 months after 
the intervention, accompanied by a high percentage of generalization.

Nepo et al. (2020) conducted two mini studies within one research in six adults 
with ASD with the aim to examine the effects of training in using iPad applications 
that the participants preferred and that they could use in their free time (e.g., listen-
ing to music on an iPad; putting together digital jigsaw puzzles; playing a digital 
memory game; etc.). They also wanted to evaluate the effect of training in using 
digital visual schedules to organize leisure time. Both studies included a baseline, 
training with gradually reduced prompts (full physical, gestural, and verbal), and 
generalization tests. During the instruction in using digital visual schedules, the 
participants were expected to master the following steps: checking the digital sched-
ule application on an iPad; opening the application which was first on schedule; 
exiting and closing the application after hearing time expiration sound alarm; and 
checking and opening the activity next on the schedule. The results indicated that all 
participants increased their independence in doing leisure activities on an iPad after 
the most-to-least prompting procedure. They also increased the duration of leisure 
activities. On the other hand, instruction in using digital schedules had positive 
effects in two participants who fully mastered schedule navigation and participation 
in leisure activities as guided by the digital schedule. Difficulties in digital sched-
ules were partly overcome by using an alternative printed visual schedule. The par-
ticipants found it confusing that they had to leave the digital schedule application to 
start a leisure activity and then go back to the application after the activity. These 
results suggest that the development of digital applications should take into account 
their compatibility with individual abilities (e.g., motor skills) and their design sim-
plicity that minimizes the barriers.

In a similar study, Brodhead et al. (2018) showed that digital schedules could 
improve the use of various iPad applications during leisure time in three boys with 
ASD. Before using digital schedules, the boys repeatedly used the same application. 
The participants were offered seven applications during the intervention, six of 
which were different games, and the seventh was YouTube. The results showed that 
all participants expanded their choice of leisure activities (to four applications) and 
the number of independently completed steps within each activity. Unfortunately, 
when they stopped using digital schedules, the participants returned to their old 
habits. However, when the schedules were re-introduced, the number of indepen-
dently and successfully used applications increased to four per user.

In addition, Hill et al. (2013) point out that iPad2® can be used to teach leisure, 
age-appropriate activities to adults with ASD with comorbid conditions and that it 
can contribute to raising these people’s independence in everyday life.
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One group of research studies emphasized the significance of combining techno-
logical devices (such as digital schedules) with independent decision and choice 
making, developing schedules, and self-managing tasks for successfully practicing 
leisure skills. Douglas and Uphold (2014) confirmed that high school students with 
intellectual disability, among whom there were students with ASD, could be trained 
to photograph the schedule steps, use the application to self-manage task directives, 
and then independently follow the scheduled steps. It has often been pointed out that 
people with ASD prefer passive leisure activities and that digital schedules are fre-
quently used to improve online leisure activities. Uphold et al. (2014) went one step 
further in their research to show that adults with disabilities, including people with 
ASD, were able to create, i.e., program their own fitness schedule (by choosing 
individual exercises) on iPod touch® by using the constant time delay technique. 
The mentioned studies indicate that using technological devices in practicing lei-
sure skills also improves self-management, self-monitoring, and self- 
evaluation skills.

4.3.3.2  Using Video Prompting and Video Modeling to Teach Leisure 
Skills to Children and Adults with ASD

Cannella-Malone et al. (2016) examined the effects of video prompting on teaching 
leisure skills. The sample included nine participants with severe developmental dis-
abilities, five of whom were diagnosed with ASD. The researchers evaluated each 
participant’s preferences for specific leisure activities before the intervention. After 
that, they analyzed individual steps of 14 preferred activities (e.g., setting up and 
knocking down lines of dominos, painting one’s own nails, taking a picture of one-
self using an iPad, etc.). The number of steps differed between different activities 
and ranged from 7 to 66. A video with verbal instructions was recorded for each 
activity and each individual step. The intervention involved playing videos of indi-
vidual steps and then providing 30 s for the participants to perform the activity they 
watched on the video. If the participant failed, the recording was repeated. After 
another failure, a teacher would demonstrate the activity after playing the video. If 
the participants made mistakes, the teacher applied the following prompts: full 
physical, partial physical, and gestural. The results showed that five participants 
fully mastered the steps of their leisure activities and three participants had mixed 
responses, while the intervention had no effect on one participant’s leisure skills.

Armendariz and Hahs (2019) examined how video prompting can be applied in 
teaching play and social initiation skills during leisure time in three minimally ver-
bal children with ASD, 2–9 years of age. After the parents assessed three preferred 
activities for each participant, one was selected for intervention (marble run, Legos, 
and crafting). Video prompting was organized in two differing phases. In the first 
phase, teachers provided students with necessary materials after watching the 
recorded steps, while in the second phase, the participants took the missing piece 
(e.g., a Lego) on their own. If necessary, other prompts were provided during both 
phases (e.g., gestural, physical). Although the chosen activities differed in content 
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and the number of steps, the authors indicated that two participants successfully 
mastered all leisure activity steps, while one participant mastered social initiation 
skills. The authors also point out that it is never too early to provide support within 
leisure skills.

Some researchers examined the efficacy of video prompting on a single leisure 
activity. Those were usually the activities shown in other studies to be the preferred 
ones or the ones people with ASD particularly enjoyed. Thus, for example, Yanardag 
et al. (2012) examined how this technique can be used to teach pool skills (water 
games) in three children with ASD. The selected games were broken down into 
smaller steps, for which videos were recorded and later played on a laptop that was 
positioned on the edge of the pool. The participants performed the activities after 
watching the recordings. After a 12-week intervention, the participants improved 
not only pool skills but also motor performance. Gies (2012) showed that video 
prompting could successfully be applied in teenagers with ASD for learning Cupid 
Shuffle dance as a fun leisure activity. It is interesting that, after the intervention, the 
participants learned the dance moves and improved motor performance, but also 
stated that the experience made them feel great and that they enjoyed themselves, 
had fun, and looked forward to every subsequent session.
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Chapter 5
Community Living

5.1  Community Living: Conceptual Definition

For people with disabilities, community living is both a goal to be pursued and a 
way to achieve many others (Myers et al., 1998). The phrase “community living” 
has been used in the literature since the late 1950s to denote a movement that 
emerged as an alternative to the institutional care of people with disabilities. Twenty 
years later, community living became a replacement for institutional living, and this 
term was closely linked to the deinstitutionalization movement (Mansell, 2006). 
Bearing in mind the changes in the meaning of this phrase over time, it is not sur-
prising that the concept of community living is nowadays closely related to social 
inclusion.

According to Simplican et al. (2015), social inclusion includes two domains—
interpersonal relationships and community participation (Fig.  5.1). Interpersonal 
relationships can be viewed through formal and informal or family and intimate 
relationships. Although community participation is frequently mentioned and 
researched in people with disabilities, the literature is inconsistent regarding its con-
ceptualization, definition, and operationalization.

The International Classification of Functioning, Disability and Health (ICF) 
(WHO, 2001) defines community participation as the participation of individuals in 
social activities in their community through interacting with others. ICF (WHO, 
2001) mentions four domains of community participation—(1) domestic life, (2) 
interpersonal life, (3) major life activities, and (4) community, civic, and social life 
(Fig. 5.2).

According to a different approach, community living involves participating in 
various categories of activities in three forms—mainstream, segregated activities 
(most often in segregated centers or groups for people with disabilities), and semi- 
segregated (e.g., participating in activities within community facilities with the help 
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Fig. 5.1 Social inclusion model. (Adapted from Simplican et al., 2015)

of paid staff or family members or within segregated facilities but with the help of 
volunteers or other community representatives). Levels of participation vary and 
range from physical presence without contact with other people, through short 
encounters, to full cooperation and participation (Simplican et al., 2015).
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Fig. 5.2 Graphic representation of community participation according to ICF

Chang et  al. (2013) believe that community participation should be observed 
separately from family and institutional housing activities, i.e., from domestic roles. 
When discussing community involvement, Chang et al. (2013) mention that these 
activities must be “intrinsically social,” not necessarily involving physical presence 
in the community but also remote access. These authors relate community participa-
tion with nondomestic roles, i.e., roles of workers, friends, neighbors, etc.

5.2  Participation in Community Living of People with ASD

Various research studies indicate that most adults with ASD live with their parents 
or are in care (Billstedt et al., 2005; Gray et al., 2014).

Regarding their participation in daily community activities, adults with ASD 
most frequently participate in day programs or sheltered workshops. Also, it is 
noticeable that they tend to participate in activities organized by other people in the 
community instead of taking the initiative (Gray et al., 2014). Over 80% of adults 
with ASD are not independent in moving through the community. In other words, 
these people rely on the transportation organized by their parents or other adults in 
their environment since their independent walks are hindered by the inability to 
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estimate distances and understand directions. Also, not having clear maps of roads 
and stops makes it difficult for them to use public transport independently (Deka 
et al., 2016). Research studies on people with ASD show that these people believe 
that the independent use of public transport increases their sense of independence 
and improves their quality of life (Falkmer et  al., 2015; Lubin & Feeley, 2016). 
However, they also recognize uncertainty and crowds accompanied by other sen-
sory stimuli as the factors that bother them in public transport and affect their anxi-
ety (Haas et al., 2020).

Lubin and Feeley (2016) add that the parents of children with ASD feel that 
public transport is not safe enough and lacks clear instructions and directions, that 
the children with ASD are unprepared and inadequately trained to use it, and that 
other transportation options are either unavailable or very expensive. These authors 
also state that parents usually drive their children to various community activities, 
which may sometimes create difficulties (e.g., being late to work, losing their job, 
or transferring to a lower-paid job). Furthermore, this may lead to giving up on driv-
ing due to the impossibility of its realization and, consequently, the child’s reduced 
participation. In another research, the parents pointed out that their children would 
find it easier to use public transport if there was less noise, if the children had sup-
port when boarding or getting off, if there was an easier way for them to ask for help 
through easily accessible buttons or visual aids, and, finally, if that routine was 
entirely predictable for them (Lim et al., 2021).

On the other hand, when the parents were interviewed about their children’s abil-
ity to drive, they expressed concern, fear, and doubt that their children with ASD 
could drive independently (Cox et al., 2012). Daly et al. (2014) examined the expe-
riences of drivers with ASD. They found that these people got a driving license 
significantly later than their peers, drove less frequently, had more rigid driving 
rules (e.g., not driving at night or in heavy traffic), and were more often involved in 
traffic accidents.

When transitioning from adolescence to adulthood, young people with ASD face 
another significant factor that hinders their community participation—the end of 
schooling (accompanied by numerous structured activities and contents) (Myers 
et al., 2015).

Examining the predictors of community participation in adults with ASD, Chan 
et al. (2020) emphasized communication skills, daily living skills, access to public 
transport, and access to religious communities as four significant involvement fac-
tors. This study showed that community size, population, and development were not 
predictors of participation.

5.3  The Role of Technology in Community Living of People 
with Autism

Digital technology is considered the main facilitator in social inclusion and com-
munity living in people with disabilities. However, research results indicate that, 
although some efforts have been made to develop various technological devices, 
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Fig. 5.3 Access to technologies and community living transformations for people with intellectual 
disability. (Reproduced from Owuor et al., 2017)

there is no significant progress in achieving full implementation of technological 
advances. Manzoor and Vimarlund (2018) believe that the characteristics of the 
labor market, social market, and political sphere should be considered in addition to 
the development of technological devices.

Similarly, Owuor et al. (2017) analyzed the role of technology in the lives of 
people with intellectual disability. They found that technology was a significant 
aspect of normalization in these people’s lives, allowing them to interact with peo-
ple from their environment, access services, and be more mobile and independent 
(Fig. 5.3).

Parsons et al. (2016) point out several factors that could contribute to the greater 
use of technological advances in the lives of people with ASD. These factors include 
greater accessibility, universal design, and conducting participatory research that 
would provide answers to what devices, programs, and applications people with 
ASD need and what they consider useful and important for improving their com-
munity participation.

5.4  Use of Technology to Improve Access to Goods 
and Services for People with ASD

Technological devices that include visual schedules can be very useful for develop-
ing community skills in people with ASD. One research study shows that, by using 
an iPhone and digital self-managed activity schedule, people with ASD can master 
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Fig. 5.4 Example of visual and video prompts that can be used in teaching grocery shopping skills 
to people with ASD. (Reproduced from Burckley et al., 2015)

all the steps of buying goods in a bakery (e.g., from taking a tray, choosing food, 
paying, to leaving the bakery) and use the acquired skills in their community over 
time (Cheung et al., 2016).

Similar research used an iPad with visual cues and video prompting to improve 
grocery shopping skills in young people with ASD and intellectual disability (from 
entering the store, taking a basket, choosing groceries, to going to the checkout). 
Realistic photographs and videos of all nine grocery shopping steps were made for 
the purpose of this research and inserted into an iPad (Fig. 5.4). The training and 
generalization tests were performed in an actual store in the community. Burckley 
et al. (2015) pointed out that an iPad with inserted prompts could be considered an 
important tool in teaching community skills to people with ASD.

Weng and Bouck (2014) used an iPad with visual cues and video prompting to 
test its effectiveness in teaching three adolescents with ASD to compare prices 
when shopping. The research was conducted with three participants in two different 
settings—a classroom and actual grocery stores. The task of comparing prices was 

5 Community Living



101

broken down into 18 steps, and a video was recorded for each step. The participants 
watched the videos on an iPad. They practiced with 34 products previously esti-
mated to be frequently purchased. Three different brands with different prices were 
prepared for each product. Also, this research used an 18″ × 2″, paper-based, hori-
zontal number line, containing the numbers 0–19 arranged from left to right. This 
line was plastic-coated, and the users could write on it with a marker and wipe it. 
The participants were expected to watch the videos before each step (e.g., observing 
the numbers on prices before decimals; finding the price of the first product on the 
number line; rounding that amount; repeating these steps for the second and third 
product; choosing the product with the lowest price; putting that product in the bas-
ket; erasing previously drawn circles). If, after ten trials, the participant did not 
benefit from watching the videos, the following prompts were hierarchically intro-
duced—hand-over-hand assistance with verbal cues, a model with verbal cues, ges-
ture with verbal cues, and verbal cues only. The results indicated that this teaching 
method had positive outcomes for two participants. Weng and Bouck (2014) sug-
gested that future research should focus on teaching people with ASD to buy a 
product based on its quality, amount, or personal preference.

Lamash et  al. (2017) pointed out that virtual reality (VR) could be used to 
improve skills at a supermarket. Their research included 56 adolescents with ASD 
(33 of whom were involved in the intervention) and used the Virtual Action Planning 
Supermarket (VAP-S) program. This program involves using a laptop or a desktop 
and requires the use of keyboard arrows and a mouse. Lamash et al. (2017) showed 
that VR technology could improve metacognitive strategies in grocery shopping in 
young people with ASD, such as making a shopping list, sorting groceries by cate-
gory, comparing prices, paying, and faster and more skilled shopping.

In the virtual practice of shopping skills, Thomsen and Adjorlu (2021) suggested 
using virtual shopping lists along with virtual baskets, fruit and vegetable scales, 
and virtual money. They also propose including teachers who can use head-mounted 
display-based technology to express emotions, use gestures, or take on different 
roles in the same virtual environment depending on the needs of a person with ASD 
involved in the shopping process. Other authors also reported the positive effects of 
head-mounted display-based VR on shopping skills (Adjorlu et al., 2017; Adjorlu & 
Serafin, 2018).

Young people with ASD need training in the community skills related to going to 
cafes, bars, and clubs, which also develop adequate social skills in these people. VR 
technology has very frequently been used for these purposes. Parsons et al. (2004) 
included 12 teenagers with ASD in their research on using simple VR technology to 
practice skills, such as sitting at a table in a café, ordering food and drinks, and pay-
ing a check. The participants were expected to answer questions asked by a com-
puter and use a mouse and a joystick for interaction and navigation. Although it was 
expected that these people’s problems in executive functions would adversely affect 
their skills in a virtual café, that did not happen. It was assumed that virtual environ-
ment, clear instructions, and a predetermined sequence of steps contributed to the 
success of people with ASD in these tasks. Furthermore, it was encouraging that 
most people with ASD understood the relation between the virtual environment and 
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the real world and, at the same time, differentiated between reality and representa-
tion. This was shown in their comments on the similarities and differences between 
videos of an actual and virtual bar in the VR game.

Subsequently, Mitchell et al. (2006) aimed to examine whether a VR café could 
also be used to improve social understanding and judgment outside a virtual envi-
ronment. Their research included six people with ASD 14–16 years of age. Over 
6 weeks, Mitchell et al. (2006) taught people with ASD to find a free seat with the 
help of a VR café (in situations when the tables were not occupied, partially occu-
pied, or completely occupied). Then, they checked to what extent the acquired 
knowledge could be applied to the videos of cafes and buses. The results showed 
that, over time, the participants improved their skills in the VR café tasks and gen-
eralized the acquired skills to other contexts. However, this study did not answer 
whether the acquired skills were permanent and whether the participants could use 
the improved social understanding skills from the VR café in real life.

5.5  Using Technology to Improve Community Mobility

The ability to move independently from one location to another can, in people with 
ASD, be considered a prerequisite for their community participation. Josman et al. 
(2008) believe that crossing the street is the first precondition of independent mov-
ing through the environment. These authors also state that the previously used meth-
ods of teaching this skill to children with ASD were usually considered unsuccessful 
since they were implemented in a classroom and not in the natural context. To over-
come the existing drawbacks, Josman et al. (2008) used a street-crossing desktop 
virtual environment with PECS symbols in 12 participants (six of whom were diag-
nosed with ASD with moderate and severe symptoms) to develop their street- 
crossing skills. A participant, who appeared in the program as an avatar, was 
supposed to decide when it was safe to cross a four-lane street, where there were a 
traffic light and a pedestrian crossing. The program included nine difficulty levels. 
Success at one level meant going on to the next, and vice versa, failure at a current 
level returned the participant to the previous one. The results showed that five par-
ticipants learned how to use the simulation program and three improved their street- 
crossing skills, i.e., after the completed training, they stopped at pedestrian crossings, 
looked left and right before crossing the street, and waited for the green light, which 
they had not done before. Interestingly, the participants’ age and the severity of 
ASD were not related to their success in using this computer program.

Saiano et al. (2015) went one step further, examining whether virtual environ-
ments and natural interfaces could be successfully used to teach people with ASD 
how to cross a street in order to reach their destination—a pharmacy or a police 
station. This research included seven participants, 19–44 years of age, who used 
Microsoft Kinect for interacting with a virtual standard urban environment. The 
results showed that this method was effective in teaching people with ASD to follow 
street signs and arrive at their destination by crossing the street at a pedestrian 
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crossing. Saiano et al. (2015) did not directly examine whether this training influ-
enced the participants’ skills, but they asked the parents whether they had noticed 
an improvement in their child’s ability to move through the environment. The par-
ents reported that their children’s street-crossing skills had improved.

Goldsmith (2008) included five participants with ASD, 9–15 years of age, in the 
research on the effects of a VR program for developing street-crossing skills. Before 
the training, the participants were tested in a natural environment. After that, verbal 
instructions, modeling, and feedback were used to introduce VR equipment (a joy-
stick) to the participants so that they could learn how to use it before the training 
phase. After the preparatory phases and the baseline, they moved on to the training 
phase, in which four versions of virtual space were used. Depending on the diffi-
culty level, these virtual space versions included traffic lanes, parking places, pedes-
trian crossings, sidewalks, traffic signs, moving cars, distractors, and sound stimuli 
(e.g., a horn). The results showed that all five participants mastered crossing the 
street even with various distractors. However, the generalization of acquired skills 
in the natural context was not equal in all participants. Goldsmith (2008) believed 
that the reasons for somewhat weaker generalization could be found in the fact that 
the virtual environment differed from natural (e.g., in appearance and content), that 
it included unexpected stimuli, and that potential dangers were more emphasized in 
the virtual environment.

The results of other studies showed that immersive VR also positively affected 
teaching people with ASD to cross a street (Alharbi et al., 2020; Dixon et al., 2020; 
Tzanavari et al., 2015).

Honsberger (2015) examined to what extent video modeling with in situ video 
prompting feedback could be an effective strategy in teaching five people with ASD 
(6–21 years of age) to walk safely across a parking lot. The video presented an adult 
who performed the target behavior and provided short, slow, and clear explanations 
of the performed activities for each step (walking to the front of the car; walking in 
front of the parked car; walking between parked cars; looking right and left; going 
to the destination). After watching the video, the participants with ASD performed 
the steps accompanied by a teacher. In case of performing a step incorrectly, the 
teacher physically directed the participant to the video scene that was done wrong 
or skipped. The results indicated that two out of five participants fully mastered all 
steps after watching the video just once. The remaining three participants required 
slightly more practice, but they also learned all the skills needed to walk safely 
across a parking lot. The main limitation of this study was that generalization was 
not tested, i.e., it remained unclear whether the participants would walk across some 
other parking lots successfully.

In addition to the street-crossing skill, reading symbols and maps is also impor-
tant for moving safely around the environment and finding destinations. McKissick 
et al. (2013) conducted a research study on using computer-assisted explicit instruc-
tion to teach three people with ASD to read food, toilet, and exit symbols on three 
maps (school, shopping mall, and park). This research used slides with audio and 
visual stimuli (Fig. 5.5). After hearing “Your turn,” the participants were expected 
to choose and press the required symbol (indicated by an arrow) from three different 
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Fig. 5.5 Example of slides with text and sound icons. (Reproduced from McKissick et al., 2013)

symbols on a map. The symbols were in different places on different slides. Then, 
the arrow stopped appearing, and only the verbal stimulus remained. Two out of 
three participants made significant progress in understanding and following sym-
bols on a map, while the third showed minimal changes. The first two participants 
were also able to generalize the acquired skills to unfamiliar maps.

Training people with ASD to drive independently would undoubtedly contribute 
to easier access to various services. However, the usual driver training methods do 
not mainly achieve the expected results in people with ASD. Therefore, to overcome 
this difficulty, VR-based driving simulator programs are often designed to improve 
the driving skills of people with ASD. VR technology is considered appropriate for 
driver training since it provides safety and security to the program user. Furthermore, 
this type of intervention is motivating for people with ASD as they are believed to 
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show a preference for technology. Also, VR technology makes it possible to gather 
a lot of information about the user’s behavior during virtual driving, which is con-
sidered significant for predicting real situations in traffic. Bian et al. (2013) created 
a driving simulation program and tested it in 12 young people with ASD. Within this 
program, the participants were expected to virtually drive a vehicle without making 
mistakes and by paying attention to important objects in the environment (e.g., traf-
fic lights, pedestrians, traffic signs, etc.). Although the results were obtained from a 
small sample, the authors considered them very encouraging.

Zhang et al. (2014) pointed out that a driving simulator should completely suit 
the user, i.e., that the driving task should be neither too easy nor too difficult, but in 
accordance with the driver’s condition and characteristics. Thus, these authors used 
a VR-based driving simulator in seven teenagers with ASD, 13–17 years of age, to 
monitor their success and level of engagement in driving tasks. They collected this 
data from professionals’ observations that reported whether participants expressed 
engagement, enjoyment, anxiety, and boredom while doing different tasks.

After that, these researchers pointed out that data on the reactions and possible 
anxiety of people with ASD while driving should not be collected solely on the 
basis of therapists’ and observers’ remarks but also with the help of specific devices. 
Thus, in their following research, Bian et al. (2015) tested the accuracy and preci-
sion of the CorrelationAttributeEval algorithm in detecting affective and physiolog-
ical characteristics of drivers with ASD during driving simulation (Bian et  al., 
2015). Bian et al. (2015) believe that precise identification of affective factors in 
people with ASD is very significant, if not crucial, for creating an adequate inter-
vention aiming to improve driving skills in these people.

Bian et al. (2016) upgraded this simulator, making it fully adaptable to each user 
with flexibility in changing the parameters of driving (responsiveness of brake 
pedal, of accelerator pedal, and of the steering wheel) and the environment (inten-
sity of light in the environment, speed of agent vehicles) and, at the same time, 
monitoring the driver’s physiological indicators (photoplethysmogram, galvanic 
skin response, and respiration).

Finally, Wade et al. (2016) used this upgraded VR-based driving simulator in 20 
young people with ASD over 6 weeks. They concluded that this type of driver train-
ing could be effective, i.e., that the participants had a significantly smaller number 
of errors in the post-test. However, they did not examine whether these results could 
be generalized to real driving situations and all people with ASD.

Since public transport is considered a more economical and safer option, many 
authors studied the possibility of creating and using applications that would enable 
people with ASD to use public transport independently. Rezae et al. (2019) started 
a process of developing a mobile application that included the following steps—
gathering information on the needs of people with ASD in public transport and 
designing a mobile application that would satisfy the needs of people with ASD 
through an imaginary character with ASD and the route it should follow. This pro-
cess resulted in the OrienTrip application that enabled better public transport plan-
ning regarding the person’s current location, desired destination, time, cost, and 
traffic jams. This application could guide a passenger with ASD step by step from 
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Fig. 5.6 Options offered by the OrienTrip application. (Reproduced from Rezae et al., 2020)
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the beginning to the end of the transit. Also, this application allows people with 
ASD to easily contact a person and share their location without leaving the applica-
tion (Fig. 5.6).

Rezae et al. (2020) used OrienTrip in 16 people with ASD and 22 professionals. 
The results showed that both groups agreed that using public transport was easier 
with the help of this application.

Playing VR serious games with clear instructions can also enhance the skills 
needed for independent use of public transport in people with ASD (Bernardes 
et al., 2015). Furthermore, VR technology is considered helpful in preparing people 
with ASD to travel by plane (Miller et al., 2020; Soccini et al., 2020).

Access to tourist attractions is often closely related to traveling. Transportation 
problems can adversely affect the tourism of people with ASD. However, tourist 
visits can also be hindered by these people’s resistance to change, fear of the 
unknown, insufficient information about the sensory characteristics of the location, 
etc. With regard to that, and in order to relieve the stress of people with ASD while 
traveling, Cena et al. (2020) developed the Personalized Interactive Urban Maps for 
Autism (PIUMA), a map of tourist locations that people with ASD can choose 
according to their preferences or avoid according to their aversions. In addition to 
the information about the location, distance, and ways of reaching a place, this 
application also provides numerical data—from one to five—about the intensity of 
lighting, the average number of visitors at a specific time, level of noise, present and 
dominant odors, and temperature.

5.6  The Role of Technology in Interpersonal Relationships 
of People with ASD

Community living also includes occasional interactions with various service pro-
viders. Due to difficulties in social communication, people with ASD can face great 
challenges in making contacts, asking for help, or requesting additional information 
in their community. These skills are usually practiced through frequent role-play or 
repeated reading of social stories. However, McCleery et  al. (2020) believe that 
these traditional techniques have drawbacks, especially when preparing people with 
ASD to contact police officers. These contacts are often sudden, unplanned, and 
highly stressful. McCleery et al. (2020) believe the wireless immersive VR technol-
ogy can be very useful in preparing people with ASD to interact with police officers. 
Their research included 60 verbal participants with ASD, 12–38 years of age. The 
aim was to examine to what extent VR technology was safe in teaching people with 
ASD to contact police officers, i.e., whether it contributed to their anxiety and sen-
sory hypersensitivity. The participants were divided into two groups—one group 
was involved in one 45-min session, while the other group attended three sessions 
during which they talked to virtual police officers. The Floreo Police Safety Module 
VR tool was used in this research. It uses an application that links an iPhone in a 
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lightweight headset worn by the participant to an iPad held by the intervention pro-
vider via wireless Internet connection. The rate of mild adverse effects reported in 
the first session decreased in the subsequent two sessions. Only one participant left 
the study because he experienced dizziness, shivers, and nausea while using this VR 
tool. The results showed that this technology was safe, applicable, and with no 
adverse effects in verbal participants with ASD.  Furthermore, the participants’ 
experiences indicated that this approach was useful, that they felt more ready to 
meet with police officers, and that they found the activity interesting and realistic. 
Also, the participants gave guidelines for improving the program, indicating that 
various types of meetings with police officers should be included (since the existing 
scenario included just one), that voices should vary (in pitch and tone), that addi-
tional characters should be introduced, etc.

Apart from service providers, we also have daily contact with various shop assis-
tants. Shopping requires specific communication skills as well. Some authors point 
out that video-based instruction can be successfully used to improve the interper-
sonal skills of people with ASD in shopping situations (e.g., greeting a shop assis-
tant back; responding to a shop assistant’s greeting with a smile; saying “Thank 
you” when done with shopping; or responding to questions such as “Do you need a 
bag? Would you like anything else? Is that all?”) (Alcantara, 1994; Haring et al., 
1987; Yakubova & Taber-Doughty, 2013).

In order to improve interpersonal interactions in people with ASD in shopping 
situations, Wahlbrink (2017) used an iPhone with the List Recorder application (an 
application with numerous sound recording, listening, and pausing options used to 
direct the participants to forthcoming steps) and wireless earphones (that allowed 
the participant to hear the sequence of steps). The training took place in an actual 
store (Dunkin Donuts), and the generalization process was tested in three Starbucks 
coffee shops. The intervention aimed to improve the following skills: greeting the 
shop assistant, ordering (requesting) goods, short communication while paying, and 
saying goodbye and thanking. All three participants improved their interpersonal 
shopping skills and generalized them successfully to a new environment. The limi-
tations referred to the participants sometimes turning off the iPhone or putting it 
into a pocket and then needing more time to get back to the application and the list 
of steps. Also, the earphones occasionally fell out of the participants’ ears, and put-
ting them back slowed them down or distracted them.

Since interpersonal activities within a community are both formal and informal, 
Boyd et al. (2015) examined to what extent technology could be used to improve 
membership, partnership, and friendship in school-age children with ASD.  The 
research included eight students with ASD within the ABAB design. The partici-
pants were divided into pairs. Each pair played Lego, traditional bricks (during the 
first and the third weeks), and Zody’s World, collaborative iPad game (during the 
second and fourth weeks), three times a week, sharing one iPod and one set of 
bricks. Boyd et al. (2015) believed that playing collaborative video games could 
contribute to the physical closeness between people with ASD and other players and 
improve their interaction initiative, collaborative behavior, and sharing joy. The 
authors explained these results by stating that the iPad size indicated the inevitable 
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closeness and sharing, that clear roles at different levels helped the players achieve 
interactions, and that turn-taking in alternately pressing two keys, or synchroniza-
tion of movements in situations when they were expected to press two keys simul-
taneously, strengthened cooperation and partnership. Hourcade et  al. (2012) also 
reported the positive outcomes of collaborative applications (for drawing, creating 
music, solving visual puzzles, and emotion modeling) on a multi-touch tablet and 
their influence on improving social interactions between students with ASD.

In addition to collaborative desktop games, virtual environments alone can be a 
space for making friends for some young people with ASD. Rizzo et al. (2012) men-
tion The Lab, a technology club for young people with autism, as a place that will 
gather adolescents interested in computers and games and create an opportunity for 
them to socialize. Rizzo et al. (2012) point out that this club requires one room with 
high-speed Internet and LAN network that can support up to 20 participants and that 
uses some of the following software—Minecraft, RPG Maker, Game Maker, 
CuteHTML, and Comic Life. Donahoo and Steele (2013) used The Lab concept in 
their research on adolescents, 10–16 years of age, with high-functioning autism. 
The participants came to The Lab, where they worked on developing various appli-
cations once a week throughout one school year, with the help of a mentor, but with 
no structured units, tasks, or expectations in terms of assessment. The participants 
were very happy to attend these meetings and reported that they liked to come, 
socialize, and work on developing the game they created. Donahoo and Steele 
(2013) also pointed out the challenges they encountered, which included funding 
the activities in the lab and the problem with waiting lists of interested people and 
their parents. Ng (2017) also indicated that The Lab could be a good opportunity for 
young people with ASD to socialize and communicate. In this research, 16 young 
people came to The Lab once a week for 12 weeks with their own laptops. Their 
task was to form groups and create an online world within Minecraft—a 3D sand-
box simulation game. It turned out that the participants communicated with each 
other in weekly gatherings more than usual, i.e., that network sociality fully func-
tioned since the participants communicated with each other about their needs and 
completed activities. It is also interesting that although they shared physical space, 
these participants tended to communicate online (instead of talking to each other 
directly) even when sitting in close proximity. Addressing these specificities, Ng 
(2017) used the phrase “the physicality of technology,” pointing out that online 
socializing helped people with ASD not to worry about whether they should adhere 
to the general rules of face-to-face communication, i.e., that such contacts were 
quite relaxing for them. Being physically distant from the place of gatherings, some 
people cannot participate in The Lab. Therefore, certain authors developed the 
Online Lab concept. Schutt (2018) used the WordPress platform for Online Lab in 
his research, within which 13 participants uploaded or downloaded various attach-
ments. The results showed that some young people with ASD enjoyed participating 
in this technology club through remote access and that it contributed to strengthen-
ing their relationships with other people.
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Chapter 6
Daily Living

6.1  Introduction

DLS are an adaptive behavior category that includes three main areas: personal, 
domestic, and community. Personal skills include eating, getting dressed, personal 
hygiene, and healthcare. Domestic skills are related to household chores, such as 
preparing food and cleaning. Community skills focus on out-of-home functioning 
and activities such as managing money, transportation, safety, rights, responsibili-
ties, etc. (Sparrow et al., 2016). These are routine self-care activities that most peo-
ple perform daily without the help of others (Tsikinas et al., 2017). They provide 
independence at home, at school, and in a community and are usually acquired at a 
certain developmental age (e.g., most children 8–10 years old can bathe on their 
own). DLS usually require teaching, practicing, and feedback before they can be 
performed independently. Mastering and independence in performing these skills 
are a basis for achieving important goals in adulthood, such as keeping a job and 
living independently (Duncan et al., 2018, 2021).

People with ASD have significantly worse DLS than expected regarding their 
cognitive abilities and chronological age, and they can have deficits even if they do 
not have intellectual disability (Alvares et al., 2020; Duncan & Bishop, 2015; Kanne 
et al., 2011). Although DLS develop in adolescence in people with ASD (Bal et al., 
2015), they often plateau or become worse in adulthood, especially after finishing 
school (Clarke et al., 2021) or in their late 20s (Smith et al., 2012).

According to Pérez-Fuster et al. (2019), acquiring DLS is a priority in educating 
people with ASD, especially those with intellectual disability, for at least three rea-
sons: self-confidence and self-esteem, reducing dependence on others, and increas-
ing the chances of getting and keeping a job. Better developed DLS in people with 
ASD are associated with more positive outcomes in employment, independent liv-
ing, and friendship (Duncan et al., 2018).
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Digital technology can help people with ASD learn DLS. For example, the meta- 
analysis of Karami et al. (2021) shows that, in people with ASD, instruction based 
on virtual reality has the strongest effect in teaching DLS (compared to cognitive 
skills, emotion regulation and recognition skills, social and communication skills) 
and that these effects are not achieved by conventional teaching. Thus, they encour-
age professionals to use this technology to teach DLS.  Digital technology can 
improve the ways in which people with ASD practice these skills. It also allows 
them to use touch screens, sensors, cameras, and visual and audio cues to recognize 
the activity they need to perform and automatically get the next one (Baragash et al., 
2020). Digital technology encourages independence in the learning process and 
increases the control an individual has over this process.

The following pages are dedicated to games, applications, and video-based 
instruction used to improve DLS in people with ASD.

6.2  Personal Skills

Developed hygiene habits are of great importance because of their short- and long- 
term benefits. They are key to full integration into modern society and improving 
social relations (Hayes & Hosaflook, 2013). In addition to causing physical discom-
fort, poor personal hygiene skills can also cause long-term health problems, nega-
tively affect self-confidence and social acceptance, and increase dependence on 
others (Kang & Chang, 2019). Although relatively rare in terms of their signifi-
cance, some games and applications have been developed specifically for this 
DLS area.

Aurasma is a free application that provides users with an augmented reality expe-
rience by pairing a visual marker created by the user with launching digital content 
(picture, video, and/or audio material). The application uses a camera to identify the 
marker for launching a video. Cihak et al. (2016) used this application to launch a 
toothbrushing video model. A static image of five-step task analysis, placed hori-
zontally next to a sink, was used as a marker. The video model was a video of a 
7-year-old girl brushing her teeth. The video was made from the child’s perspective. 
When the picture was scanned by an iPod camera, the video automatically started 
and continuously displayed all task analysis steps accompanied by narration. The 
video was placed under the image-reinforcer to create an augmented reality experi-
ence. Three elementary students with ASD participated in the study. They were first 
presented with everything they needed to brush their teeth. Then they got a verbal 
prompt to perform the task. The teacher would say, “[student’s name] scan the pic-
ture and brush your teeth,” pointing to a static image of brushing teeth. If the stu-
dents did not independently start the first step within 5 s, or if they did not finish the 
step within 10 s, the teacher helped them by using the least prompts system. All 
participants learned to brush their teeth independently and maintained this skill for 
9 weeks after the intervention.
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Fig. 6.1 Scenes from the video game “Take a Show-er”—selecting a role, wetting the body, and 
applying the shampoo. (Reproduced from Kang & Chang, 2019)

Take a Show-er is a one-player video game that teaches children with ASD to 
take a shower (Fig. 6.1). The game is based on Kinect motion recognition technol-
ogy according to 25 steps identified as important when performing this skill. It starts 
with a child choosing a favorite cartoon model by holding the hand over the selected 
model on the screen for 3 s. The child’s body movements control the model’s move-
ments, including undressing, taking a hand shower, and turning the water on/off. To 
make the game more fun, a water fairy is used as a visual sign that moves around the 
model’s body parts, directing the child to make them wet. For example, to prompt 
the child to wet the chest, the fairy stops at the chest of the cartoon model. Points 
are awarded when the child points the hand shower precisely at the water fairy. 
Similarly, an animated germ demon marks the model’s body parts that need to be 
washed. The result is generated based on how many body parts of the model the 
child washes by using a wand that is activated by performing showering movements 
in front of the Kinect camera. Reinforcement is provided by a cute small animal that 
appears on the screen and praises the child (e.g., “You’re great!”) when the action is 
performed correctly. In addition, the face of the germ demon turns sad before disap-
pearing when that body part is washed. Kang and Chang (2019) evaluated the effec-
tiveness of this game in four boys and two girls with ASD 9–12 years of age. The 
students played the game twice a week at school for 11 weeks and then indepen-
dently took a shower at home. The parents monitored the showering process but 
gave no verbal instructions nor intervened in any other way. The children’s achieve-
ments in task correctness increased as soon as the game was introduced, and all 
participants acquired and maintained the skills for independently taking a shower.

HygieneHelper is a cellphone application that supports young people with ASD 
in learning and maintaining healthy hygiene. It includes a multimedia module for 
learning; an interactive, customizable interface for tracking progress in hygiene rou-
tines; and reinforcement and feedback from a virtual trainer. Educational modules 
provide information on various hygiene-related topics, such as washing hands, 
brushing teeth, getting dressed, wearing clothes to suit weather conditions, using 
deodorants, etc. Student access to different content is recorded for later analysis by 
researchers, parents, teachers, or students themselves. HygieneHelper offers two 
sample routines—morning and evening. Customizing these routines enables meet-
ing the users’ needs and providing appropriate details in these activities. For exam-
ple, some young people with ASD may need routines that involve detailed 
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toothbrushing steps, while for others, brushing teeth may be one step within a lon-
ger morning or evening routine. Timers within this application can be used as 
reminders for performing hygiene tasks or for measuring the duration of the activi-
ties (e.g., 3 min for brushing teeth). HygieneHelper provides an educational mes-
sage a teacher wants to share with a user every day. Once a week, this message is 
customized according to the degree to which a specific hygiene routine is performed 
in that week. For example, the message is fully commending when all activities are 
performed, and when most routines are performed, the message encourages the 
users to improve their achievements. The application can be configured to alert a 
parent or a teacher if some data is not recorded or if the threshold of performing an 
activity is not reached (Hayes & Hosaflook, 2013).

De Urturi et al. (2011) presented a system of games for tablets and cellphones for 
first aid education in people with ASD. The application includes three sets of mini- 
games. In the first set, the players are expected to arrange image sequences by 
touching them in the correct order, related to different first aid aspects (e.g., what to 
do when you cut yourself or when you want to call a doctor). A short explanation 
accompanies all images. The player needs to solve as many sequences as possible in 
a limited time. If the pictures are arranged in the right order, the user continues the 
game with more difficult sequences and gets the result at the end. It is possible to 
choose whether the tasks will have a time limit. A user report is generated after the 
activity is completed. The report states correct and incorrect sequences, the time 
needed to complete each, etc. The second set of games involves pairing pictures and 
medical specialists based on uniform colors and body parts they specialize in. In the 
third set, the player needs to seek help in a hospital, recognize hospital signs, and 
talk to specialists.

6.3  Domestic Skills

Mistakes are common when learning DLS in the traditional way, which can lead to 
injuries. Games based on real stories or scenarios provide an authentic but safe 
environment for children with ASD (Rias & Dehkordi, 2013). Using real stories in 
games helps children match their play experiences with real-life situations. Thus, 
several games have been designed for acquiring DLS in a virtual home environ-
ment. Although various technologies have been used, they all involve moving 
around different spaces at home.

Charitos et al. (2000) used virtual reality to design a virtual five-room house. The 
scenario begins with an avatar arriving home. Children use the avatar to perform 
different activities in specific rooms. For example, they wash their hands in the 
bathroom, set the table in the kitchen, get dressed in the parents’ room, help clean 
the living room, and make the bed in the children’s room. If a child does not know 
how to perform an activity, they can choose the animation mode in which a virtual 
character demonstrates how to do it.
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Chang et al. (2012) developed a flash-based situated game based on real stories 
to teach children with ASD to perform daily activities. The game includes an activ-
ity generation mechanism that measures the difficulty of activities and automati-
cally generates personalized quests for children. The database contains 11 activities 
performed in 4 rooms in an apartment. For example, a task can involve a child help-
ing the mother clear the table after breakfast and wash a fork in the sink. The screen 
shows the activity description and a dining room where some objects are moveable 
(e.g., a fork, a spoon). Children can directly move the objects around the room. 
When they want to move an object to another room, they have to place it in a spe-
cific area on the screen.

A serious game connecting a home and school environment takes place in three 
virtual rooms of an apartment where different objects are randomly arranged. A 
child’s task is to pack them in a school bag according to the daily schedule at a spe-
cific time. Once the players select the game level (they choose from ten levels of 
various difficulties), the augmented reality camera is activated, and the player has to 
physically move around the environment looking for objects. When they find an 
object, the players have to point the camera at it, select, and drag it through 3D 
space into the bag (Aziz et al., 2021).

Another three-dimensional game taking place from the player’s perspective is 
placed in a typical Singaporean apartment. The game is intended for learning to turn 
off a clock alarm, brush teeth, and make a drink. It uses the Leap Motion sensor, a 
device designed to detect the position of a user’s hand and fingers. The sensor is 
equipped with two cameras and three infrared light-emitting diodes (LED). 
Compared to Microsoft Kinect, the advantage of this sensor is that it can track more 
delicate hand and finger movements. It can display players’ movements when tak-
ing objects such as toothbrushes, cups, etc. However, its limitation is that it can only 
detect simple finger movements and positions in a limited field covered by the sen-
sor (Chung et al., 2021).

Chong et al. (2021) designed a three-dimensional game for tablets and comput-
ers to improve a domestic skill that also improves potential vocational skills. The 
game is intended to teach children with ASD to clean horizontal surfaces. A real 
cleaning cloth with a built-in optical sensor is used, which allows the game to detect 
the cloth movements while a player is cleaning. A player can choose 1 out of 12 
scenarios in a work or home environment, which differ according to the character-
istics of the surfaces to be wiped (size, color, shape, height, and roughness). The 
initial position of a virtual hand is always in the far corner of the cleaning surface to 
make it easier for a player to plan the path for cleaning the whole surface. The vir-
tual hand is metal so that children are not afraid of a realistic floating hand. Textual 
instructions appear throughout the game to lead the player through activities that 
need to be performed. The instructions appear for about 2 s, then slide down the 
page, and disappear.
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6.4  Community Skills

6.4.1  Shopping

With virtual supermarket serious games, children with ASD can learn and practice 
their shopping skills in a safe and controlled environment guided by a teacher or 
parent. They can learn to recognize different products, link them to textual informa-
tion on a shopping list, and look for various items in appropriate store sections (Goh 
et al., 2021).

ShopAut 2.0 is a three-dimensional game conceptually based on conventional 3D 
games and intended for children and teenagers with ASD to practice shopping skills. 
A player can choose from three modes based on the DSM-5 classification of ASD 
severity. The game includes ten levels with different missions of increasing diffi-
culty. Players get a medal after completing a level, which allows them to advance to 
the next level. New challenges are introduced after every three levels. They refer to 
the number and type of tasks on a shopping list, unexpected events, sound distrac-
tors, the complexity of money transactions, and interactions with avatars. The game 
facilitator provides support during the game, depending on the missions and the 
game difficulty. For example, at the first few levels, where the main task is to buy 
specific products, the third game mode directs the player to the desired path with the 
help of arrows and lights, and visual and audio signals are used when necessary to 
attract the player’s attention. In addition, the shopping list contains appropriate pic-
tures, and the products are highlighted with lights of various colors to facilitate their 
identification. Instructions are given in written, visual, and audio messages. These 
characteristics allow the game to adapt to the player without disturbing the course 
of the game and prevent the feeling of failure or frustration in children (Vallefuoco 
et al., 2022).

ParaShop is an augmented reality mobile application for Android and iOS 
devices, which helps people with ASD go through different stages of supermarket 
shopping. It allows users to create shopping lists using pictures and automatically 
categorizes products. It also provides augmented reality scene instructions to help 
users with ASD complete the tasks. At a supermarket, users can open the application 
and select one of the previously prepared shopping lists. Real-world supermarket 
scenes are displayed at the top, and instructions are at the bottom of the screen. 
Users follow instructions to take a shopping cart or basket, find products from the 
shopping list, wait in line, and pay. After completing one task, users move on to the 
next step by pressing an arrow. They can skip a product if they cannot find it in the 
supermarket. The application also provides simple voice instructions if a user has 
reading problems. Furthermore, ParaShop has an option for recognizing fruit and 
vegetables. When users take a picture of an item with a phone camera, the item 
name appears at the top of the screen. They can also use the text-to-speech option 
by pressing the speaker icon (Xia et al., 2021).

Virtual Action Planning Supermarket (VAP-S) is a virtual environment laptop or 
desktop software designed to improve shopping skills in adolescents with 

6 Daily Living



121

ASD. VAP-S simulates a medium-sized supermarket with a full range of products 
and four checkouts. Users perform a procedure similar to that in a regular supermar-
ket, i.e., they choose products according to the shopping list that appears on the 
screen, pay, and exit the supermarket. The software automatically records user posi-
tions to provide an overview of the route and stops made during virtual shopping 
(Lamash et al., 2017).

A collaborative virtual reality application based on a head-mounted display 
allows students and teachers to be in a virtual supermarket simultaneously and col-
laborate while shopping. They control their virtual avatars and use real head and 
hand movements. Users move through the virtual environment by moving the 
thumbstick on Oculus Touch controllers. They can pick up items such as shopping 
baskets, shopping lists, products, coins, and bills. When one user takes an item in 
the virtual environment, the other users can see the change of position and rotation 
of the item in their virtual environment. Also, users can pass interactive products to 
each other. Finally, students can go to a self-checkout machine to scan the items and 
pay using virtual coins and notes. Throughout the whole process, all participants 
can verbally communicate with each other (Thomsen & Adjorlu, 2021).

Goh et al. (2021) presented a serious game in which users used gestures to con-
trol their movements in a virtual supermarket with the help of Microsoft Kinect 
sensors. The game has three levels. At the easiest level, there are no other people, 
the designated route encourages players to find the section of the desired product, 
and they are free to buy what they want without a shopping list. The selected prod-
uct is automatically moved to the virtual cart. In the end, an animation directs play-
ers to the checkout. At the next level, there are other customers at the supermarket, 
and players have to move items from shelves to the virtual cart themselves. In addi-
tion, there is a background noise simulating the murmur of people. The noise level 
varies depending on the crowd. The last level of the game introduces two more 
options: returning an unwanted item on a shelf and paying at the checkout.

Virtual shopping has also been used as an environment primarily aimed at teach-
ing students with ASD to use money. Thus, Adjorlu and Serafin (2019) created an 
application based on a virtual reality head-mounted display. Students were placed in 
front of a virtual shop assistant and a table with various products. The shop assistant 
would state how much they needed to pay for a specific item, and the same amount 
appeared on the virtual cash register. Various coins and banknotes were placed on 
the table next to students. They could approach the table, take the desired amount 
using Oculus Touch controllers, and place it on the table in front of the virtual shop 
assistant. Taking the money and putting it in front of the virtual shop assistant were 
performed by physical interactions in the air while holding the touch controller. 
When the students chose the right amount of money, the virtual shop assistant would 
say thank you and perform a dance animation as a reward. If they failed to provide 
the correct answer, they were given verbal instructions explaining which coins and 
notes they should put on the table. Interestingly, the teachers who participated in the 
research suggested designing two additional levels to be played before the mini- 
game with the virtual shop assistant. Since some of their students had difficulty 
understanding that coins and banknotes had different values, the teachers suggested 
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a level at which students could take a virtual coin or note and put it on a small table 
with appropriate images of the selected coin or note. The next level would require 
the student to put virtual money on virtual tables with numbers indicating the appro-
priate amount.

The results of evaluating the effectiveness of the applications designed to develop 
shopping skills are mainly positive. Significant improvements have been deter-
mined in learning the shopping procedure, focusing, and problem-solving skills 
(Vallefuoco et al., 2022), as well as in learning meta-cognitive strategies to increase 
shopping efficacy (e.g., arranging a shopping list, using signs in a supermarket, etc.) 
and their application in a virtual environment (Lamash et al., 2017). However, not 
all results are entirely positive. While testing the use of virtual reality head-mounted 
displays to develop shopping skills in adolescents with ASD, Adjorlu et al. (2017) 
found that participants located items in a real supermarket more accurately and 
more safely than before the intervention. However, the authors reported negative 
results with regard to students’ self-confidence and self-satisfaction during the 
intervention. Furthermore, Adjorlu and Serafin (2019) found some improvements in 
handling money while shopping, but verbal instructions provided by the application 
did not prove to be adequate to help students put the correct amount of money in 
front of the virtual shop assistant. Apart from that, some students found the repeti-
tiveness of the application boring. The authors believe that the results would be 
better if a teacher controlled the virtual shop assistant in real time, provided students 
with necessary feedback, and gave them new relevant tasks to help increase their 
motivation.

6.4.2  Transportation

Skills related to driving and traffic safety are among the most common goals in stud-
ies on using digital technology to teach DLS (Adjorlu, 2020). Independent transpor-
tation can improve the quality of life by increasing vocational and social opportunities 
and reducing dependence on caregivers (Wade et al., 2017).

6.4.2.1  Crossing the Street Safely

Many children with ASD are not independent when crossing the street. This skill is 
significant since it involves exposure to potentially dangerous situations and is an 
important step in becoming independent. Virtual reality facilitates learning in a safe 
environment by allowing a gradual increase in task complexity, thus resembling 
real-life conditions (Josman et al., 2008).

Josman et al. (2008) wanted to examine whether children with ASD were able to 
learn the skills necessary for crossing the street safely and generalize them in real 
life. They used a virtual desktop environment for crossing the street. The experi-
mental group included six children with ASD, and the control group consisted of six 
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typically developing children of the matching age and gender. The skills of crossing 
the street were tested before and after the intervention in a real training area designed 
for training pedestrians. The intervention was implemented on a desktop computer 
and included two virtual four-lane intersections—one with a pedestrian island in the 
middle and the other with traffic lights. The participants used avatars that had to 
cross the street at the beginning of each out of nine difficulty levels. A different 
number of virtual cars appeared on the left or right side of the avatar. The number of 
virtual vehicles and their speed increased with each level. The participants’ task was 
to decide when it was safe to cross the street. They could use three keys on the key-
board to interact with the system: to look left, look right, and cross the street. A 
navigation card with three circles of the same colors as the stickers on the keyboard 
was placed near the monitor. Each circle included picture communication symbols 
and inscriptions matching the ones on the keys. If a student was hit by a virtual 
vehicle, there was a sound of brakes and an accident sign on the screen, and that 
level was repeated. The participants used the application at eight school sessions, 
once or twice a week. Each session lasted for 10–30 min. After the eighth session, 
all students with ASD managed to complete all training levels in the virtual environ-
ment, and half of them improved their skills for crossing the street in a real-life 
setting.

A natural user interface, or natural interface, is a system for human-computer 
interaction through intuitive activities that involve natural, everyday, human behav-
ior. It refers to sensory inputs such as touch, speech, gestures, etc. Saiano et  al. 
(2015) were interested in whether an integrated approach based on a virtual 

Fig. 6.2 Screenshot of the virtual environment in which walking around the town and safely 
crossing the street were practiced. (Reproduced from Saiano et al., 2015)
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environment and natural interface was effective in teaching adults with ASD the 
skills needed to cross the street. Seven people with ASD explored a virtual environ-
ment representing a city (buildings, sidewalks, streets, squares), continuously dis-
played on a widescreen (Fig. 6.2). A markerless motion capture device recorded the 
participants’ movements, which were translated into virtual environment control 
commands according to the predefined vocabulary of gestures. The treatment 
included ten 45-min sessions (one session a week). During the introduction phase, 
the participants practiced the vocabulary of gestures. In the training phase, they had 
to follow the signs (to a police station or pharmacy) and cross the streets with and 
without traffic lights. The number and type of errors were tracked while crossing 
and navigating the streets (walking speed, road length, and the ability to turn with-
out stopping). Before and after the treatment, the participants had to complete a test 
questionnaire that evaluated their understanding of the practiced skill. Parents and 
caregivers of people with ASD were given another questionnaire that assessed the 
generalization of the learned skill to real-life situations. The participants easily 
learned simple body movements for interacting with a virtual environment. They 
improved their navigation skills during the sessions but did not significantly reduce 
the number of errors when crossing the streets. The test questionnaire also did not 
show a significant reduction in errors. Still, their parents and caregivers reported a 
significant improvement when crossing the streets. Their responses also indicated a 
significant generalization of the acquired skills to real-life situations.

Zhang et al. (2021) created a serious game for children with ASD based on vir-
tual reality for simulating traffic scenarios at a virtual intersection. A Microsoft 
Kinect device and a touch screen were used for interaction. The process of learning 
to cross the street had three phases. First, the game character and background story 
were discussed with the children. A video demonstration was organized in the sec-
ond phase. A teacher recorded a video tutorial showing what the children were 
expected to do in the game. The final phase involved playing the game. When the 
game character arrived at the intersection, the traffic light was red. The players 
needed to press the traffic light button to change it. When the traffic light turned 
green, the players could start crossing the intersection. They needed to lean forward 
to start moving in that direction. The children stated that the game phases helped 
them better understand the traffic rules, which were usually difficult to remember in 
a traditional class. The authors also reported that the children with ASD showed 
interest and enjoyed the game.

A mobile application combining social stories and digital storytelling was used 
to develop children’s awareness of road traffic safety. A social story about road traf-
fic safety was designed using digital storytelling through a 2D animation of a 
selected character representing a boy or a girl. The text-to-speech software was used 
for narration to provide clear pronunciation and a steady intonation tempo. Character 
customization was achieved by allowing users to select characters similar to them. 
The social story had three modalities—animation, text, and audio narration. The 
application was used in five children with ASD. The results showed that social sto-
ries and digital storytelling had the potential to foster positive attributes in 
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children’s behavior, not only in relation to road traffic safety but also in increasing 
their interest in learning appropriate content (Ying et al., 2016).

6.4.2.2  Walking Around the Town

My Story is a two-dimensional video game aiming to help students and young adults 
with intellectual disability and/or ASD improve independent living skills. The game 
follows the main character, who lives alone. Every day, the character performs vari-
ous tasks that are part of the main goal. Each task is rewarded with a specific num-
ber of coins depending on the achievement. The coins can be used for upgrading the 
avatar, thus upgrading the home environment, and achieving immersion. There is no 
negative feedback, and the repeat function helps the player improve the result. The 
game assistant informs the player about the tasks and provides feedback. A tracking 
mechanism collects data on the players’ progress and the effect of the game on 
learning. The game prototype includes three mini-games that focus on safely walk-
ing to a cinema/shopping mall, buying a cinema ticket, and understanding and fol-
lowing a map to find a clothing store (Tsikinas & Xinogalos, 2021).

Layar is a free, widely available mobile application for various platforms, includ-
ing iOS and Android devices. It uses location-based augmented reality to show the 
selected content. There are thousands of potential content channels called “geo-
layars.” Users choose the content by subscribing to a geolayar of a specific topic. 
This allows the application to function as a search engine based on the location of 
selected topics (e.g., employment opportunities) displayed according to the user’s 
relative location. Visual prompts appear as icon locations when viewed through a 
phone camera. The icon helps inform students when making decisions while “hov-
ering” above a specific destination. The distance to the location in miles is also 
displayed. The application uses Wi-Fi and other built-in cellphone tools to deter-
mine the location and orientation of users (McMahon et al., 2015).

6.4.2.3  Using Public Transport

Simões et al. (2018) wanted to develop a serious game that would provide a “safe 
environment” for adolescents with ASD to learn about riding a bus. The players 
were located in a three-dimensional town and were given various tasks, including 
riding a bus to specific destinations (Fig. 6.3). The game included several different 
buses and four predefined routes. A player could get on any of the buses, validate the 
ticket, take a seat, and press the STOP button to get off. Before the game started, the 
players could choose from seven different tasks. Four tasks were marked as simple 
(players took one bus to reach the destination), and three as complex (they had to 
change buses to reach the destination). Each task had two difficulty levels. The easy 
mode guided the players step by step. On the other hand, the players were only 
informed about the location they had to reach in the difficult mode. At the end of 
each task, performance was evaluated by awarding points, with regard to two 
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Fig. 6.3 Screenshot from the virtual environment in which adolescents with ASD learned how to 
ride a bus. The upper two pictures show a bus stop with a map the participants used and a bus 
marked with a red number. The lower two pictures show the interior of the bus. (Reproduced from 
Simões et al., 2018)

components: “Actions” (a player’s ability to remember the norms of riding a bus and 
behave accordingly, e.g., validating a ticket or sitting on a non-reserved seat) and 
“Route” (a player’s ability to plan a route to a destination, e.g., whether a player got 
on the right bus at the right bus stop). A laptop, head-mounted display, and gamepad 
were used to start and move through the game. To examine whether such an envi-
ronment could be used to teach people with ASD bus riding routines and adjustment 
procedures, research was conducted on ten adolescents with ASD, who participated 
in one of three sessions, and ten of their typically developing peers who participated 
in one control session. The game included elements that could cause anxiety in 
players (people, traffic, and dogs). Thus, electrodermal activity was analyzed during 
the game. If a high level of anxiety was detected, chaotic stimuli were reduced. 
Several participants with visual impairment did not use a head-mounted display. At 
the end of each session, the participants were asked to describe the process of riding 
a bus but without receiving feedback. The answers were recorded on a checklist that 
included all steps of riding a bus. The results showed a significant increase in knowl-
edge and a high degree of success in applying this knowledge while playing the 
game. In addition, the level of anxiety dropped, especially on a bus. The authors 
concluded that adolescents with ASD were most anxious while planning a trip, 
looking for bus stops, waiting for a bus, and anticipating the stop to get off.

Due to multiple procedures and the seemingly chaotic environment, traveling by 
plane can be a traumatic experience for children with ASD. Miller et al. (2020) used 
virtual reality-based air travel training combined with traditional functional com-
munication training based on the air travel experience in five children with ASD and 
language difficulties (4–8 years of age). They used iPhone and Google Cardboard—a 

6 Daily Living



127

handheld device that launches a virtual reality experience and can be paired with 
almost all smartphones with appropriate applications. The researchers conducted 
the intervention once a week for 3  weeks. The intervention was implemented 
according to a narrative scenario based on social stories and was modified in accor-
dance with each child’s attention and ability to access the simulation (airport items 
and pictures were placed in the room in case a participant could not access virtual 
reality). The final session was a rehearsal at a real international airport. It included 
checking in, going through security, going to a gate, waiting, and walking down a 
jetway. It did not involve boarding the plane. To make the experience as realistic as 
possible, the children were encouraged to bring hand luggage or a backpack. 
According to the observations of researchers and parents, all children improved 
their air travel skills.

6.4.2.4  Driving

A driving simulator improves driving knowledge, skills, and abilities by correcting 
bad and risky behaviors in a safe and controlled environment (Ross et al., 2018).

Virtual reality Adaptive Driving Intervention Architecture (VADIA) consists of a 
virtual driving environment and a range of input and sensor peripherals. The virtual 
environment is a three-dimensional city model large enough to allow tasks that can 
last for several hours. The simulation is designed so that users can practice different 
aspects of driving while task parameters, such as complexity, difficulty, and dura-
tion, can be controlled. The model consists of different districts, including a city 
center with skyscrapers and residential and industrial zones. The roads are various, 
including narrow one-way streets, freeways, and sharp turns. The city contains 
usual features such as vehicles, pedestrians, traffic lights, and traffic signs. VADIA 
consists of interrelated modules, with the driving module being the central one. In 
addition, other modules include collecting gaze data, collecting physiological data, 
observer-based assessment, and electroencephalographic module. VADIA can be 
configured to work with different module combinations depending on the interven-
tion goals. Also, some modules can be disabled under certain circumstances (Wade 
et al., 2016, 2017).

In a study that used VADIA, Wade et  al. (2015) divided the adolescents with 
ASD according to two driving modes due to previous findings that drivers with ASD 
had higher vertical and right-shifted horizontal gaze direction compared to typically 
developing people (Reimer et  al., 2013; Wade et  al., 2014). In the performance- 
based mode, task progress depended only on driving performance, while the gaze- 
contingent mode required the participants to drive without error and observe key 
regions of interest (ROI). The performance-based mode allowed the driver three 
errors, while the gaze-contingent mode allowed three performance errors and three 
errors related to gaze direction. After any error, the drivers were given audio or text 
feedback explaining why the error was made and how to avoid it in the future. After 
the drivers successfully completed all eight attempts, they received a sound con-
gratulation message. In the gaze-contingent mode, when the drivers failed to look at 
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all relevant ROI for a specific situation, the attempt was repeated, and all relevant 
ROI were highlighted by fluorescent green light to attract the driver’s attention. 
After the second attempt, the highlighting effect was removed when the driver 
looked at the ROI. The results showed that gaze direction in the gaze-contingent 
mode group was lower and shifted to the left compared to drivers with ASD in the 
performance-based mode. The authors interpreted this as a possible indication of 
shifting the gaze pattern toward the one in typically developing people. However, 
while there was a significant reduction of errors in the performance-based group, 
the difference compared to the period before the intervention was not statistically 
significant in the gaze-contingent group.

For some people with ASD, fear of driving may make it impossible to acquire 
and use driving privileges. One approach to alleviating such fears is gradual expo-
sure through gaining experience in a virtual environment. Ross et al. (2018) exam-
ined the possibility of reducing fear of driving through training in virtual reality 
driving simulation. Data on driving attitudes were collected from parents of people 
with ASD and parents of neurotypical beginner drivers. According to them, drivers 
with ASD had fewer positive and more negative attitudes than neurotypical drivers. 
The training gradually progressed, from learning to respect speed limits, keeping to 
one lane, stopping and turning, to using direction indicators. After that, the training 
continued by introducing other traffic, multi-tasking, and detecting and responding 
to dangerous situations. All participants completed all training phases within a max-
imum of 12 sessions. They practiced driving with parents in their own cars on local 
roads to encourage generalization from virtual reality to actual driving. Parents of 
drivers with ASD who completed the simulator training increased the number of 
positive and reduced the number of negative attitudes compared to drivers with ASD 
who underwent regular training. However, it remained unclear whether the effects 
persisted when they started driving independently in the real world. Also, beginner 
drivers with ASD had more negative and fewer positive attitudes toward driving 
even after completing the virtual reality driving simulation training.

6.5  Video-Based Instruction

Different methods of VM and VP have widely been used in teaching daily living 
skills. Using these methods in teaching DLS increases the chances that these skills 
will be learned and maintained and that the overall quality of life will improve 
(Mellerson, 2021).

VM involves recording a video in which a person demonstrates the target skill. 
Trainees watch the whole video at the beginning of each training session and should 
then repeat the entire observed skill (Mellerson, 2021). VM was thus used to teach 
children with ASD, 8–14 years of age, to brush their teeth. The video, which lasted 
for about a minute, was sent by email every day for 3 weeks of treatment. It modeled 
the proper toothbrushing technique accompanied by narration and closed caption-
ing. It started with a title screen and a sound stimulus signalizing the beginning of 
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the video (“It’s time to brush your teeth!”). Then, the video showed a 10-year-old 
girl applying toothpaste on a toothbrush and starting to brush her teeth. It illustrated 
brushing each quadrant and ended by brushing the front teeth. The results showed 
that dental hygiene only slightly improved, but there was a reduction of plaque, and 
the parents reported that the intervention was successful (Popple et al., 2016).

Unlike continuously showing the whole skill in VM, VP refers to a video display 
of a multi-component skill where each step is recorded separately. Students can 
practice each step individually and receive feedback before moving on to the next 
one. This pattern is repeated until the target skill is completed (Glumbić et  al., 
2018). One study used VP to teach three students with ASD to wash towels. The 
recordings, which represented the steps obtained by task analysis, lasted from 6 s to 
13 s and were played on an iPhone. The instructor gave a verbal instruction (“Wash 
clothes”), followed by “Watch this” when the first video clip started. The procedure 
allowed each video to be played three times if necessary. After the video, an adult 
instructed the students to perform the watched activity. Correct answers were ver-
bally praised. If the students made a mistake or failed to start the activity within 
30 s, the instructor asked them to turn around and then completed the step without 
them looking. This was done to prepare relevant stimulus conditions for the next 
step (Bennett et al., 2017).

Video self-modeling is a specific form of VM that uses students as models, 
allowing them to watch themselves competently performing an activity. Participants 
watch a video of themselves performing a specific activity, but with all reinforcers 
and non-fluently performed parts of the activity removed from the video (Ayres 
et al., 2017; Mason et al., 2016). O’Handley and Allen (2017) evaluated the effect 
of video self-modeling on learning to fold towels, vacuum, and clean a bathroom 
sink and mirror in an adult man with ASD and intellectual disability. The videos, in 
which the model was the participant himself, were recorded with his mother’s 
instructional prompts, whose voice was left in the background. The number of 
recorded attempts depended on obtaining the appropriate intervention video with no 
additional changes made to it. The participant was asked to watch a video before his 
mother asked him to perform an activity. It is interesting that large, immediate, and 
relatively stable effects were determined as a result of recording the videos, while 
small, slight, but stable improvements in task accuracy were found during the inter-
vention when the participant watched the videos immediately before performing a 
task. The results showed that the learning process while recording videos may 
largely influence the outcomes of a video self-modeling intervention.

VM from a model’s perspective is another variation called point-of-view video 
modeling. A skill is demonstrated from the perspective of a person performing the 
activity instead of someone observing the model. The video shows sequential skill 
performance with the accompanying explanation and hands of the person perform-
ing the task (Glumbić et al., 2018). Since people with ASD often tend to pay atten-
tion to irrelevant details, point-of-view video modeling can help students focus on 
key information needed to perform a skill (Gardner & Wolfe, 2013). Aldi et  al. 
(2016) used point-of-view video modeling, with gestural prompts, in two 8-year- 
olds with ASD. They were taught daily living skills related to cooking, setting the 
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table, folding clothes, and cleaning the bathroom. When a student gave an incorrect 
or no answer after watching a video, the researcher provided a gestural prompt. If 
the student again failed to answer correctly, the video was played two more times 
before moving on to the next step. Both participants mastered the taught skills. 
Although the skills did not maintain the mastery criterion level a month after the 
intervention, they were still better than before the intervention.

The usual course of intervention involves slowly withdrawing the prompts and 
triggering the activity with a discriminative stimulus (e.g., an order or a natural 
stimulus). However, when a person rarely performs an activity or has memory prob-
lems, providing oneself with a controlling stimulus and guiding oneself through 
tasks can be helpful (Ayres et al., 2017). Thus, when teaching adolescents with ASD 
to cook, Mechling et al. (2010) used a least-to-most prompt hierarchy controlled by 
the students themselves. When a personal digital assistant was activated, it showed 
a photograph of the prepared food (e.g., a sandwich), and the instructor told a stu-
dent to begin the task. The student could then independently perform the task or, by 
selecting the appropriate icon, choose the desired level of prompts (picture, pic-
ture + audio, or video + audio). The results showed that students with ASD were 
able to adjust the level of prompts and use the device independently to complete 
the task.

Over the last decades, the media for displaying videos have changed from video 
recorders, portable DVD players, and smartboards to mobile devices, “wearables,” 
and augmented reality. Shifting technology from optical media to smaller, mobile 
devices has allowed using VM in the same settings where the learned skills are used 
(e.g., on the street, in the kitchen) instead of a student sitting in front of a TV or 
computer in the classroom (Ayres et al., 2013, 2017). With regard to video-based 
instruction, the advantage of handheld devices, such as personal digital assistants 
and, recently, tablets and smartphones, is that they (a) are portable; (b) can record, 
store, and display pictures, audio, and video clips; (c) are becoming cheaper and 
more accessible; and (d) can be used by people of different ages and cognitive abili-
ties who need different levels of support (Pérez-Fuster et al., 2019). This technology 
can indefinitely repeat the “perfect” pattern of behavior and allows a student to go 
back and review video instructions (Ayres et al., 2013).

Apart from videos, photographs and audio have also been used as prompts on 
mobile devices. Thus, Kellems et al. (2018) found that both VP and static pictures, 
when displayed on a cellphone, successfully taught children with ASD different 
DLS. Although some children showed greater improvement when static pictures 
were used, using VP generally resulted in faster skills acquisition. On the other 
hand, Chen and Yakubova (2019) believe that although research results have sup-
ported both audio prompting and VP, the intervention should start with VP. However, 
if students can acquire skills using VP, they should try and switch to audio prompt-
ing, which requires less visual attention, uses physically smaller technology, and 
reduces possible stigmatization.

Different VM variations in DLS have mainly been used as instructional support 
to master the tasks learned by chaining (Ayres et al., 2013) and have often been the 
element of broader instructional procedures such as various prompt-fading 
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strategies including least to most (e.g., verbal, gesture, model, physical) and time 
delay (Cannella-Malone et al., 2012; Spriggs et al., 2015; Van Laarhoven & Van 
Laarhoven-Myers, 2006; Wu et al., 2016).

Video-based instruction has been used with the help of technology to teach a 
wide range of DLS: transition between daily activities (Mechling & Savidge, 2011), 
maintaining dental hygiene (Cihak et  al., 2016; Popple et  al., 2016), toileting 
(Drysdale et al., 2015), cooking (Aldi et al., 2016; Mechling et al., 2009, 2010; Van 
Laarhoven & Van Laarhoven-Myers, 2006; Van Laarhoven et al., 2010), shopping 
skills (Bereznak et al., 2012; Burckley et al., 2015), cleaning bathrooms and kitch-
ens (Aldi et al., 2016; Cullen et al., 2017; O’Handley & Allen, 2017), vacuuming 
(O’Handley & Allen, 2017), washing clothes and dishes (Bereznak et  al., 2012; 
Cannella-Malone et  al., 2006; Pérez-Fuster et  al., 2019), washing windows (Wu 
et  al., 2016), cleaning and setting the table (Aldi et  al., 2016; Cannella-Malone 
et  al., 2012; Cullen et  al., 2017; Spriggs et  al., 2015; Van Laarhoven & Van 
Laarhoven-Myers, 2006), and folding clothes and towels (Aldi et  al., 2016; 
O’Handley & Allen, 2017; Van Laarhoven & Van Laarhoven-Myers, 2006; Van 
Laarhoven et al., 2010).

Numerous studies have examined different approaches and variations within 
video-based instruction. Pérez-Fuster et  al. (2019) compared the effects of two 
interventions based on prompting instructional techniques in improving dishwash-
ing and laundry skills in four adult men with ASD. One intervention was imple-
mented with the help of digital technology (a tablet connected to a lighting system), 
and the other involved traditional treatment (paper pictures and task strips). The 
intervention based on digital technology was more successful in terms of fewer 
prompts from educators and a smaller number of off-task behaviors while perform-
ing the activity.

Cannella-Malone et  al. (2012) compared VP without error correction and VP 
with error correction in teaching cleaning and washing tables. The error correction 
procedure involved interrupting student errors and replaying the video. If the stu-
dent repeated the mistake, a three-level least-to-most prompting hierarchy was 
applied for the specific skill in the task sequence. Out of three participants included 
in this research, only one had ASD. In his case, introducing error correction with 
video prompting had a minimal effect, and in vivo instructions were used to increase 
the number of correct answers in both skills.

One study examined three video-based instructional sequences used together 
with the system of least prompts for learning different DLS, such as preparing a 
pizza in a microwave, folding clothes, and cleaning a table. Although all three tech-
niques were effective, the most successful combination was VM plus in vivo VP, 
while VM plus photo prompt sequence was more successful than isolated VM (Van 
Laarhoven & Van Laarhoven-Myers, 2006). Also, VP was somewhat more success-
ful than picture prompting when learning similar skills (preparing food and folding 
clothes) in terms of a greater number of independently given correct answers and a 
smaller number of external prompts needed to complete the task, as well as the 
prompts provided so that the participants would use instructional materials (Van 
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Laarhoven et al., 2010). Furthermore, Cannella-Malone et al. (2006) found that VP 
was more successful than VM in learning to wash clothes and dishes.

In their review of research, Gardner and Wolfe (2013) found that VM and VP 
were effective in teaching people with ASD different DLS.  According to them, 
using VM led to faster acquisition of various skills than in vivo modeling, while VP 
had a larger overall effect on students’ achievement than picture prompting. Finally, 
VP was more effective than VM probably because it was easier for the limited atten-
tion span of students with ASD to cope with shorter VP segments than longer VM 
recordings. In a meta-analytical study, Aljehany and Bennett (2019) determined a 
moderate effect size of using VP in people with ASD while learning DLS. Hong 
et al. (2016) reported a similar effect size in their meta-analysis of using VM (includ-
ing VP studies) in people with ASD and intellectual disability.

The presented studies show that digital technology can successfully be used for 
learning DLS in people with ASD. Its effectiveness can be compared with tradi-
tional instructional methods, even surpassing them in some segments. Over the last 
decades, technological advances have made virtual environments more realistic and 
immersive, allowing users to feel part of an authentic environment while learning. 
On the other hand, digital technology provides safe and predictable surroundings 
where mistakes do not lead to injuries and the possibility to customize difficulty 
levels and repeat tasks reduces the likelihood of frustration in users. However, 
although some results indicate that people with ASD can manage their learning 
process in such an environment, other studies point out that the presence of a 
teacher/instructor is desirable in virtual reality. Further research is needed to deter-
mine which media, methods, and approaches (or their combinations) are best for 
learning DLS and how some characteristics of people with ASD (e.g., the severity 
of symptoms, age, cognitive capacities) should influence these decisions.
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Chapter 7
Employment

7.1  Challenges in Employing People with Autism

The unemployment of people with autism is three to four times higher than unem-
ployment in the general population (Mpofu et al., 2019). Given the significant dif-
ferences between the economic development of specific countries and regions, it is 
difficult to determine what percentage of adults with autism has found employment. 
The estimates mainly range from 6% to 25% (according to Mpofu et  al., 2019), 
although in some countries, such as the USA and Australia, around 50% of young 
adults with autism manage to find employment (according to Hedley et al., 2017). 
Despite these differences in statistical indicators, all researchers agree that the 
unemployment rate of people with autism is higher compared to both neurotypical 
people and adults with different types of disabilities. Also, people with autism usu-
ally have badly paid jobs which are sometimes below their skill level and are more 
frequently involved in a segregated employment model such as sheltered work-
shops. In developed countries, appropriate legal acts stimulate competitive inte-
grated employment of people with autism. Competitive integrated employment 
means that people with autism earn at least a minimum wage, work on a location 
within their community, and have equal advancement opportunities as their nondis-
abled colleagues. Despite legal changes and knowledge about the beneficial effects 
of community employment, many people with autism still work at sheltered work-
shops, daycare facilities, and other forms of segregated employment, with wages 
below the minimum or none at all (Bross et al., 2020).

Employing people with autism has positive economic effects, both on individu-
als with autism and their families and society in general; it affects social relations 
and encourages integration into society; it improves autonomy and independence of 
people with autism and consequently reduces the intensity of support needs; it 
improves their emotional well-being, mental health, and quality of life (García- 
Villamisar et al., 2002; Hedley et al., 2017; Hendricks, 2010). Therefore, it is very 
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important to analyze the risk factors that reduce the possibilities of getting and 
keeping a job in adults with autism and constantly work on improving the opportu-
nities for their participation in the labor market.

Difficulties in verbal and nonverbal communication, lack of soft skills, stereo-
typed activities and interests, resistance to change and problems switching from one 
task to another, time management difficulties, and insufficient stress control are 
only some of the frequently mentioned characteristics of autism that may have 
adverse effects on finding and keeping employment (e.g., Tomczak, 2021). However, 
the unemployment phenomenon is not solely an individual’s issue, and the interven-
tions aimed only at modifying individual behaviors and developing skills will not 
have the desired outcomes. As we will see, contemporary vocational rehabilitation 
programs, job interview preparations, and workplace support still mainly focus on 
developing individual skills and adapting an individual with autism to potential 
workplace demands.

We often take it for granted that employers are aware of the diagnosis of a poten-
tial worker with autism. Disclosing the diagnosis increases the possibility of accom-
modating the workplace for that person. However, people with autism are reluctant 
to reveal their diagnosis for fear of discrimination, which leaves them without the 
opportunity to have working conditions adapted to their needs (Lindsay et al., 2021). 
Protocols designed by neurotypical people regulate work organization and complex 
interpersonal relationships of employees. Although an employer has no conscious 
intention to discriminate against people with autism, they may perceive these rules 
as an insurmountable system barrier that reduces the possibility of their employ-
ment and further enhances negative attitudes toward them (Lorenz et  al., 2021). 
Employers often believe that people with autism can only do solitary and repetitive 
jobs, although, with appropriate support, they can also train to do activities that 
involve frequent social interactions (Bross et al., 2020).

Apart from explicit and implicit discrimination by employers and colleagues, 
problems of social inequality and different opportunities in the labor market also 
refer to people with autism. According to Chiang et al. (2013), annual family income 
is one of the significant factors that affects the employment of high school graduates 
with autism. People with autism from poorer families have less access to early inter-
vention, transportation, educational, health, and social support services. They do not 
have access to social capital that would allow them to use social networks and rela-
tions for employment and material gain (Mpofu et al., 2019). These authors believe 
that, when considering the potential role of digital technologies in employing peo-
ple with autism, we should bear in mind their influence on the development of skills 
and encouragement of independence in people with autism, and also their possible 
role in work relations, expanding social network, and overcoming social inequalities.

Although some countries make significant efforts to support the employment of 
people with autism, the achieved results are very modest. Vocational support 
expenses for people with autism are higher than those for people with other types of 
disabilities, and their support needs last longer (Scott et al., 2019). The high unem-
ployment rate indicates that the existing support services in the transition period are 
not sufficiently evidence-based (Smith et al., 2020). The employment outcomes are 
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better if support services specialize in autism (Hedley et al., 2017). These services 
play a significant role in recruiting, interviewing, finding and adapting a workplace, 
and providing permanent support (Scott et al., 2019). In order to achieve competi-
tive integrated employment, it is necessary to provide quality programs in the transi-
tion period, before graduating from high school, and evidence-based vocational 
rehabilitation. It is especially important to provide intensive job services and career 
counseling (Schall et al., 2020). People with autism who have career counseling at 
high school are 5.7 times more likely to find a job than their peers with autism who 
do not have this service at school (Chiang et al., 2013).

Supported employment starts with establishing a job seeker profile. This phase 
involves making an assessment and determining personal work goals. Job develop-
ment is the next phase during which a person with autism is trained how to apply for 
a job and attend an interview. Job training comes after getting a job. In this phase, 
the person learns both work skills and all other skills necessary for doing the job. 
The third phase lasts as long as it takes a person with autism to be independent in 
work activities for at least 80% of working time. Long-term support is the final 
fourth phase, during which employees with autism receive a work instructor’s sup-
port for less than 20% of working time (Wehman et al., 2017). This support model 
is not universal, but its basic elements are present in most comprehensive employ-
ment support programs.

The following text will point out the possibilities of applying digital technologies 
in preparing people with autism for job interviews and training for specific work 
activities. These technologies provide greater independence, increase workplace 
accessibility, and reduce vocational support expenses for people with autism, which 
are significant limitations of existing interventions in this field (Mpofu et al., 2019).

7.2  Job Interview

Under normal circumstances, job interviews require the applicants to understand 
and interpret interviewers’ questions, to think of possible answers and clearly state 
the one they consider the most appropriate. In addition to verbal elements, job appli-
cants need to recognize, understand, and adequately produce paralinguistic com-
munication elements, such as prosody and facial expression, which are particularly 
challenging for people with cognitive disorders (Đorđević et al., 2016). Many dif-
ferent skills and abilities become apparent at a job interview. They include emotion 
recognition ability, understanding mental states of others, keeping adequate dis-
tance in interpersonal communication, modulating voice according to current cir-
cumstances, ignoring irrelevant sensory stimuli, presenting one’s abilities in the 
best possible way, elaborating a specific topic in the appropriate time, etc.

An interviewer is usually an unfamiliar person, and the interview an individual’s 
professional future depends on is mainly conducted in an unfamiliar setting. 
Therefore, it is not surprising that a job interview can cause anxiety even in persons 
who are otherwise not prone to such reactions. Interview anxiety is a 
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multidimensional construct with cognitive, behavioral, and physiological compo-
nents. Personal factors (e.g., physical appearance, skills, previous experiences), the 
interviewer’s behavior and characteristics, and contextual features (e.g., face-to-
face or video conference, type of interview, cultural factors, etc.) all significantly 
influence the occurrence of interview anxiety (Constantin et al., 2021).

7.2.1  Video-Based Interventions

Video-based interventions (VBI) are various strategies that use visual and auditory 
signals to help a person with autism develop specific behavior patterns and skills 
needed for finding and keeping a job. A systematic review of the literature on the 
efficacy of VBI has shown that they mainly focus on the acquisition of specific 
working skills and very rarely on job interview skills and other skills needed for 
finding a job (Munandar et al., 2020b). Personal computers, tablets, or cellphones 
are usually sufficient for implementing an intervention that includes videos of 
human subjects as models of specific behavior. For video-based interventions, it is 
not necessary to have specialized software or a stable Internet connection in most 
cases. On the other hand, introducing a virtual agent in VBI implies using software 
solutions and special equipment still unavailable to a wider range of potential users, 
at least in interventions based on immersive virtual reality. Regardless of whether an 
intervention uses a human or a virtual agent, they are all more or less based on well- 
known prompting, reinforcement, and modeling techniques.

Modeling is a technique used for demonstrating desirable behavior to a learner 
who is expected to adopt that behavior under specific circumstances. Wong et al. 
(2015) point out that modeling belongs to a group of evidence-based techniques in 
treating people with autism. This technique has different forms and variations, and 
instead of being exposed to live models, it is possible to adopt desirable behavior by 
watching video materials. Video modeling can easily be applied in learning the 
skills that do not need to be broken down into smaller steps (Glumbić et al., 2018), 
which is why it has successfully been used in training people with autism for a job 
interview.

Hayes et al. (2015) developed a cellphone application in which a person with 
autism chooses one out of three options: observing a model, performing, or watch-
ing a practiced activity. The model in this application is a peer with similar physical 
characteristics as a person with autism. When an interviewer asks a question, a 
visual signal first appears on the screen directing the application user to the correct 
answer, followed by a model who answers the question. After that, the screen shows 
a question for the person with autism which is related to the previously modeled 
behavior. The application user chooses one of the given answers and receives feed-
back on its accuracy. The second and third options offer the possibility of video 
self-modeling, i.e., recording and analyzing one’s behavior while answering job 
interview questions. Compared to the control group of participants, people with 
autism who used this application achieved a higher degree of coherence and clarity 
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in answering questions, were less nervous, and paid more attention to personal 
appearance.

Video modeling and video self-modeling are also used in the training system 
developed by Munandar et al. (2020a). The training begins by filming people with 
autism who answer job interview questions. In the second phase of training, people 
with autism watch videos of their peers answering the same questions. Since the 
questions aim to reveal the personal experiences of interviewees, the obtained 
answers cannot literally be used in a future interview. Therefore, people with autism 
are encouraged to notice the basic components of responses and not memorize the 
presented answers. In the third phase, people with autism receive video feedback. 
They watch and analyze their recorded answers from the first phase of training. In 
the fourth phase, the participants are informed that they will be asked the same 
questions once again and that they can use graphic organizers to plan their answers. 
The following training phases repeat job interview filming, watching, and analyzing 
the recording. The results indicate an improvement in target question-answering 
skills in four participants with autism.

VBI that use videos with human agents do not pay much attention to the environ-
ment in which a job interview is conducted (e.g., whether the office, furniture, and 
other details are similar to those in an actual job interview). Environment simulation 
is made possible by using virtual reality (VR) technologies. Certain elements of the 
VR-based training program can be repeated as much as needed. Several specialized 
systems for developing job interview skills in adults with autism, based on non- 
immersive and immersive technologies, have been developed in the last decade. By 
using non-immersive technologies, a person with autism takes on the role of an 
external observer of the content shown on a computer, tablet, or cellphone. In con-
trast, VR interventions that use a head-mounted display provide the experience of 
actual presence in the virtual environment. Various training tools for job interview 
skills typically include numerous written or auditory instructions, conversation tran-
scripts, specific curricula, reward systems, visual signals, schedules, etc. VR tech-
nologies can also be included in these programs.

Strickland et al. (2013) evaluated the efficacy of a web-based interviewing skills 
program in a small sample of adolescents with high-functioning autism. In this pro-
gram, VR-based training sessions were organized in a simulated office environment 
with two avatars. A person with autism had the role of an interviewee, while the 
avatar interviewer was a clinician who remotely guided the entire interview simula-
tion process. They provided feedback to each answer of a person with autism, point-
ing out that some answers were more acceptable than others from a potential 
employer’s perspective. The clinician praised appropriate reactions of the partici-
pants but also pointed out their mistakes in response content (e.g., straying from the 
topic, making remarks employers would not like, etc.) and nonverbal communica-
tion (appropriate facial expressions, eye contact, greeting, etc.). It turned out that the 
participants included in the training program made significant progress compared to 
the control group, who did not practice job interview skills. However, the observed 
improvement was significantly greater in verbal content than in the accompanying 
nonverbal communication.
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Fig. 7.1 VR-JIT-Simulated Interview Interface. (Reproduced from Smith et al., 2014)

Smith et al. (2014) obtained similar results by using the interactive simulation 
“Virtual Reality Job Interview Training” (VR-JIT) (Fig. 7.1). Since this intervention 
was originally intended for people with chronic mental illnesses, the interviewing 
scripts were not initially adapted for people with autism. This program uses a simu-
lated interview interface where the interviewer is the avatar Molly. An algorithm is 
used to generate questions, but the interview may be changed to some extent 
depending on the obtained reactions. A text with multiple-choice answers appears 
on the screen. A person with autism chooses one answer and then reads it out loud. 
Speech recognition software allows Molly to “understand” what the interviewee 
said. A job instructor’s avatar is located in the lower right corner of the screen, pro-
viding nonverbal feedback on the chosen answer by showing a thumbs-up or 
thumbs-down. It is also possible to get verbal feedback from the job instructor by 
clicking the help button. As in all similar programs, the mock interview can be 
repeated indefinitely. The randomized controlled study with 16 adult participants 
with autism included in the intervention and 10 participants with autism in the con-
trol group showed a significant improvement in job interview performance and self- 
confidence levels in the participants included in the training program (Smith et al., 
2014). The evaluation of vocational outcomes pointed out that people with autism 
who completed this training program were more likely to get a competitive job than 
the control group 6 months after completing the training (Smith et al., 2015).

Autism specialists, community members, and program users (people with 
autism, their family members, teachers, potential employers) were consulted in 
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order to adapt VR-JIT for people with autism in the transition period. The program 
was significantly improved and adapted for people with autism based on the feed-
back received. In addition to making reading and comprehension of accompanying 
materials easier, changes were also made to the virtual environment. Most partici-
pants in this research believed that the virtual hiring manager should not always be 
a Caucasian woman but that the avatar interviewers should be of different gender, 
race, and ethnicity and that their faces should be more expressive. Numerous adap-
tations were made to the number and content of multiple-choice answers, and great 
effort was put into making the training program fun for users with autism (Smith 
et al., 2020).

Similar results were obtained by using the commercial training program “Virtual 
Interactive Training Agents” (ViTA) in a sample of 153 participants with different 
types of disabilities, with most participants having autism. Virtual humans as inter-
viewers can be of different gender, age, and ethnicity. Unlike most described train-
ing systems in which the interview is conducted in a simulated office, this program 
offers a possibility to choose from seven different settings. The change also applies 
to the behavioral disposition of the virtual interviewer, who, in addition to being 
kind and neutral, can sometimes also exhibit hostile behavior. During the training, 
which lasts for 22 weeks, individuals learn the essential skills needed for adequately 
presenting themselves at a job interview. The latest versions of the ViTA system are 
equipped with software that monitors nonverbal reactions of the participants, such 
as blinking frequency, keeping eye contact, head position, response latency, etc. 
Although progress was observed both in job interview skills and in the evaluated 
self-efficacy, it is still unknown whether the acquired skills have persisted over time 
and have actually been used to get a job (Burke et al., 2021).

Interview training systems based on non-immersive VR technology create a safe 
and simulated learning environment. However, the users are always aware of the 
distance between them as observers and the virtual environment displayed on the 
screen. Since there is no direct link between a user and a device, it is possible to 
monitor only behavioral parameters without monitoring the physiological ones that 
could indicate that the person is under stress. In an attempt to overcome these limi-
tations, the InterViewR training system was developed. It uses headphones and a 
head-mounted display to block potential distractors, such as background noises and 
visual stimuli from the real environment. Good virtual environment graphics, con-
vincing behavior of virtual humans, and adequate frame rates also contribute to a 
high degree of immersiveness. The level of stimulation in the virtual environment 
can be changed according to the users’ reactions. Also, the users wear a smart shirt 
that provides information on heart rate, breathing, and physiological stress indica-
tors. During each session, the users are informed in real time that some key param-
eters have been changed (e.g., that eye contact is lost or that a certain question has 
upset the participant). A usability study on a small sample of 11 people with autism 
showed that the platform that integrated affective feedback and immersive VR tech-
nology could help people with autism improve their job interview skills and control 
stress levels (Ahmed et  al., 2020). Using immersive VR technologies for these 
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purposes is still in the initial phase, and their efficacy will undoubtedly be the sub-
ject of future research.

VR technologies allow the intervention to be implemented in safe and strictly 
controlled conditions so that even the smallest changes in behavior can be detected 
and the obtained results used to improve the training program. The training does not 
require direct contact between people with autism and their instructors. This makes 
it possible to overcome the barriers that naturally arise when a potential user is not 
at the place where the training is conducted in direct contact or if face-to-face com-
munication is not safe due to a pandemic or some other emergency. However, inter-
view training based on VR technologies also has some drawbacks. Although 
connecting advanced technologies to cellphones would reduce costs, VR technolo-
gies at the moment, especially immersive ones, require high-performance comput-
ers, specialized equipment, and often uninterrupted Internet access. Many training 
programs are very expensive and therefore inaccessible to a large number of poten-
tial users. Apart from that, immersive technologies may have some adverse effects, 
such as asthenopia, nausea, loss of balance, increased anxiety, and sensory difficul-
ties. Thus, gradual adaptation of people with autism during their implementation is 
necessary (Schmidt et al., 2021). A study conducted on a convenience sample of 
children with ASD is encouraging. It indicated that these children preferred immer-
sive VR technologies to video content shown on the screen. No significant differ-
ences were observed in the level of anxiety or other adverse effects when comparing 
the use of a head-mounted display and a monitor-display video (Malihi et al., 2020).

Unlike VR technologies, which are based on creating artificial reality, augmented 
reality (AR) uses the existing, real environment in which it inserts digital informa-
tion. This technique allows overlaying computer graphics with real-world objects. 
AR systems use cameras to detect markers, i.e., prominent objects in the environ-
ment near which a graphic image is rendered. Audio systems, infrared sensors, and 
biosensors are often used as additional hardware components for obtaining informa-
tion about the users and their environment (Verma et al., 2021).

AR can be used as a navigation tool for finding locations where people with 
autism can get a job. Mobile application Layar is used for this purpose. Based on the 
user’s location, this application shows available nearby jobs. It uses a location-based 
AR display for selected content. If the users select the “job opportunities” option, 
they get computer-generated information about the distance and the type of job at 
that location by looking through the camera. A young man with autism included in 
the postsecondary job-finding training program was much more successful in find-
ing the desired location after a short training in using the AR application than when 
he used a paper or Google map (McMahon et al., 2015).

AR technologies have also been used in preparing people with autism for a job 
interview. Xu et al. (2015) used the Google Glass application LittleHelper to train 
people with autism to keep appropriate eye contact and modulate speech during a 
job interview. This application can detect the speech volume of a person with autism 
and, by using computer-generated information (up and down arrows and textual 
information about speech volume), direct the user to speak louder or quieter. There 
is also a module for interviewer detection. If the interviewer moves from the direct 
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visual contact with the interviewee, left or right arrows are a visual reminder that 
head position and eye contact should be adjusted to the location of the interviewer. 
Hartholt et al. (2019) developed a virtual human application in AR based on the 
ViTA system. Unlike the desktop application, which offers various virtual environ-
ments, the AR version places a virtual human directly in the real world. The 
improved hardware with sensors that were not available in the desktop version 
makes it possible to carefully monitor six parameters during an interview: gaze 
direction, blinking frequency, head position, response latency, response time, and 
speech volume. Computer-generated information in the form of graphics and tex-
tual information provides users with autism immediate feedback on their perfor-
mance. It should be pointed out that AR applications for work activities of people 
with autism are mainly prototypes in the alpha phase. They have been used by a 
small number of users mostly for the purpose of improving technical details, while 
their actual efficacy in finding a job or training for specific work activities is yet to 
be determined.

7.2.2  Robotics

Unlike VR technologies that use digitally generated  visual characters to conduct 
interviews, robots are artificial agents placed in the real environment in which an 
intervention is held. Robot-based technologies are primarily used to encourage joint 
attention, social interactions, and communication in children with autism. Since 
they are among the most expensive emerging technologies, their use is mainly lim-
ited to specialized research and clinical centers (Kumm et al., 2021).

A group of Japanese authors created a tele-operating female type of android 
robot with human-like appearance and movements. This robot was used for job 
interview training in seven young people with autism. The control group included 
participants with autism whose training involved traditional means of reading and 
analyzing written instructions on adequate interview participation and answering 
questions. Although the 5-day training was based only on practice and exposure, 
with no specific, structured curriculum, the participants who practiced the interview 
with a robot slightly improved their self-confidence. Also, their stress level, mea-
sured by salivary cortisol concentration, was significantly lower at the end of the 
intervention (Kumazaki et al., 2017). By using the same android robot 2 years later, 
similar results were obtained regarding the self-assessed level of self-confidence 
and the objective assessment of stress level. Furthermore, the short job interview 
training was this time successfully used to develop nonverbal communication skills 
(Kumazaki et al., 2019a).

Bearing in mind the significance of nonverbal communication during a job inter-
view, some researchers tried to determine the specifics of some nonverbal commu-
nication aspects in experimental settings of a mock job interview. Gaze aversion, for 
example, does not necessarily mean avoiding contact but can also have some impor-
tant communicative functions, such as turn-taking, indicating a cognitive effort, or 
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regulating intimacy (Acarturk et al., 2021). These authors found that the interview-
ers made more frequent and longer eye contact during a mock job interview than the 
interviewee, but the gaze aversion pattern was different. While the interviewers 
tended to make diagonal gaze aversions, the interviewees made sideways aversions. 
As suggested by the authors, these results could be used to create realistic android 
robots that would have the role of interviewers. However, it seems that this should 
also be done without exaggeration. It turned out that people with autism prefer 
robots to humans when practicing job interviews but only if robots have simplified 
facial expressions and movements. The more robots resemble humans, the greater 
the resistance of people with autism is (Kumazaki et al., 2019c).

One of the possible interventions in job interview training refers to observing the 
interview situation from the aspect of an interviewer. For that purpose, pair work 
role-play was organized. One person with autism had the role of an interviewee, 
while the other was an interviewer. The person with autism who played the inter-
viewer operated a robot by activating questions according to a predetermined plan, 
repeated and practiced nonverbal communication signals, and monitored the rela-
tionship between the robot and the interviewee with autism via video. In each train-
ing session, each participant with autism had both roles of an interviewer and an 
interviewee. The results indicate a potential to successfully use role-play with a 
tele-operating android robot to improve job interview skills in people with autism 
(Kumazaki et al., 2019b).

7.3  The Influence of VBI on Job Performance Skills

In a systematic review of the literature on how VBI affects the work skills of people 
with autism, out of 19 studies that met the inclusion criteria, only 3 dealt with using 
VBI for finding a job, while all others examined the possibility of applying VBI in 
training people with autism for specific job responsibilities (Munandar et al., 2020a, 
b). To successfully do a job, apart from necessary knowledge and skills, a person 
with autism must have appropriate communication with employers, other workers, 
and sometimes, depending on the job, potential users or buyers. From the employ-
ers’ perspective, their employees with autism must have both hard (ability to per-
form job duties) and soft skills (social skills, emotional regulation, planning ability, 
etc.) (Albright et al., 2020).

Video modeling is most frequently used in teaching soft skills to people with 
autism both in a simulated (Stauch & Plavnick, 2020) or real work environment 
(Bross et  al., 2020). Five young people with autism included in the research by 
Bross et al. (2020) already did the jobs of box office cashiers, food deliverers for 
elderly people with limited mobility, amusement park ticket controllers, and other 
jobs for which developed soft skills are required. By using video modeling, employ-
ees with autism were taught how to greet new customers, say appropriate phrases 
while providing a service, and say goodbye when leaving. In addition to verbal 
expressions, tone of voice and body language were also modeled. The participants 
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with autism made progress in acquiring soft skills, which persisted for 2 and 4 weeks 
afterward.

To successfully perform job duties, employees with autism must be able to easily 
manage their behavior, complete tasks on time, and switch between work activities. 
Executive function problems, which are quite common in people with autism, can 
adversely affect their ability to manage their behavior at work. Smart technologies 
can compensate for these limitations to some extent. Personal digital assistants 
(PDAs), which in their modern form represent multifunctional, easily portable, 
pocket-size devices, can be used for this purpose. Gentry et al. (2012) successfully 
used personal digital assistants for achieving different work goals in three adult 
participants with autism. PDA used in this research provided various types of sup-
port: task list, task reminder, videos of individual work task steps presented as video 
prompts, behavioral self-management adaptations, etc.

PDAs that provide video modeling and video prompting have also been success-
fully used to learn hard skills, i.e., to perform multicomponent tasks accurately 
(e.g., Burke et al., 2013). Video modeling and video prompting are the most com-
monly used VBI for teaching people with autism various job performance skills, 
such as checking out and shelving books, dye cuts, preparing food, using different 
devices, cleaning, photocopying, recycling, etc. (Munandar et al., 2020a, b). Based 
on a meta-analysis of studies dealing with the application of video modeling in 
teaching specific work skills to people with autism, Bross et al. (2021) conclude that 
it is an effective and highly recommendable technique. However, unfortunately, it is 
more studied in a school setting in adolescents with autism going through a transi-
tion period than in an integrated, competitive work environment.

Video self-modeling has been used very rarely. Therefore, a paper that examines 
the effects of video self-modeling on vocational skills (receiving orders, packaging, 
and delivering flowers) and social skills (engaging with customers) in participants 
with low-functioning autism is very significant (Parsons et al., 2020). An employee 
with autism participated with support in flower delivery. The videos were edited to 
show sequences of successfully completed activities. A gold star and recorded 
words of praise appeared on the video as specific individual prompting. After a 
series of training sessions in which special attention was paid to the gradual reduc-
tion of prompting, significant effects were achieved in both vocational and related 
social skills.

Researchers and practitioners are so preoccupied with developing different tech-
niques for improving work skills of people with autism that they often forget to 
assess future employees’ work preferences, which are crucial for their success and 
satisfaction at work. By using video modeling, various options of supported employ-
ment were shown to people with autism undergoing job training, and then a mobile 
application was used to determine their work preferences (Walsh et al., 2020). This 
is a classic technique of assessing preferences by exposure to pairs of stimuli from 
which the preferred one should be chosen; only, in this case, the application itself is 
set to calculate the degree of preference for specific work activities. As expected, the 
participants were best at jobs for which they had interest and all necessary skills. 
However, it turned out that even when they did not have all the required skills, 
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people with autism could perform specific work tasks very well, provided that they 
highly preferred them.

The use of VR technologies in job training of people with autism is of recent 
date, so papers dealing with this issue are scarce. Bozgeyikli et al. (2017) developed 
a system based on immersive VR technology for job training of people with autism. 
Immersiveness was achieved by using HMD or 180° curved screens. Special mod-
ules were designed for six different transferrable skills. Work skills that can be used 
in many different jobs, such as cleaning, loading, shelving, etc., were deliberately 
chosen. The modules were structured in a way that a person with autism was gradu-
ally exposed to more and more complex tasks. At the first (tutorial) level, the train-
ees learned how to perform a task. At the second level, they had the opportunity to 
practice the task in a virtual environment without any distractions. VR distractors 
were introduced at the third level but only when the trainees mastered a particular 
activity. Since work tasks in real settings are also performed under various environ-
mental distractors, it is necessary for potential employees with autism to get used to 
them. If a trainee did not complete the task at any level, verbal instructions, picto-
grams, or animations were used for prompting. This system was not designed to 
replace training with professional job instructors but as help and addition to the 
existing training system. Therefore, job instructors were provided with a remote 
control interface so that they could change and control different system parameters 
in each training phase.

Initial research on the application of digital technologies in employing people 
with autism indicates their potential advantages over traditional job training and 
employment programs. However, research predominantly focuses on people with 
high-functioning autism, especially in the studies dealing with job interview train-
ing. Research samples are typically small, and the possibility to generalize the 
obtained results is limited. Also, we should bear in mind that 95% of the world’s 
population of people with autism live in low- and middle-income countries (Kumm 
et al., 2021), whose citizens usually have cheaper digital technologies based on the 
use of cellphones and personal computers. Hence, it is not surprising that the most 
expensive technologies based on VR and robotics are still limited to individual 
research and rehabilitation centers in developed world countries.
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Chapter 8
Technology-Aided Instruction 
and Intervention

8.1  Technology-Aided Instruction and Intervention: 
Definition and Scientific Basis

Autism in combination with technology first appeared in WoS papers in 1992. 
According to Carmona-Serrano et al. (2020), the research period can be divided into 
two parts—from 1992 to 2009 and from 2009 to the present. The first interval is 
characterized by fewer research studies and topics focusing on children. In the sec-
ond period, the number of publications has significantly increased, and the topics 
are more frequently related to interventions. The focus of interventions has changed 
over the years. First, they aimed to improve communication, then support everyday 
activities, and finally, improve social skills. Although there are certain differences 
between these two intervals, coincidences have also been noted in 35% of cases. 
Carmona-Serrano et al. (2020) explain this by the fact that, along with establishing 
new research goals, the scientific community still maintains the existing ones, i.e., 
traditional approaches that are the basis for further research. With regard to this time 
division, it is not surprising that the US National Autism Center recognized a spe-
cial category of interventions in 2009, called “technology-based treatment,” consid-
ering them the interventions in which technology had a central place and was used 
to support different skills (NAC, 2009). In a report published in 2015, the National 
Autism Center referred to these interventions by a slightly different name—
“technology-based intervention”—and classified them in the group of interventions 
with the emerging level of evidence, i.e., interventions that may lead to favorable 
outcomes but require further research to prove that (NAC, 2015). Steinbrenner et al. 
(2020) used the phrase “technology-aided instruction and intervention” to denote 
these interventions in the report for the National Clearinghouse on Autism Evidence 
and Practice (NCAEP). Technology-aided instruction and intervention involve 
using any electronic devices, equipment, applications, or networks to improve or 
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maintain skills related to an individual’s quality of life (Odom et al., 2015). In the 
mentioned report, Steinbrenner et al. (2020) indicate that these interventions belong 
to the category of focused approaches, i.e., they are aimed at specific outcomes and 
skills, and their application is usually shorter compared to comprehensive interven-
tions. Furthermore, Steinbrenner et al. (2020) point out that conditions have been 
met for these interventions to join the group of evidence-based practices.

According to the National Professional Development Center on Autism Spectrum 
Disorder (2017), technology-aided instruction and intervention are a science-based 
approach for ages 0–22 years in the following areas: pre-academic and academic 
skills, adaptive and self-help skills, cognitive skills, communication, joint attention, 
school readiness, and social skills. Evidence of their scientific basis in challenging 
behavior, mental health, motor skills, and play has so far been confirmed for ages 
0–14 years. Areas for which, by the time of publishing this report, no science-based 
effects have been determined include vocational and self-determination skills 
(National Professional Development Center on Autism Spectrum Disorder, 2017).

Apart from inconsistencies in attitudes regarding the scientific basis and termi-
nology of these interventions, there is also a discrepancy in relation to their content. 
Thus, for example, Whitehouse et al. (2021) include augmentative and alternative 
communication interventions (interventions involving various procedures and tech-
nologies that enhance or replace speech) in this group of treatments. On the other 
hand, Steinbrenner et al. (2020) point out that augmentative and alternative com-
munication interventions are a special group and that speech-generating devices 
belong to them and not the group of technology-based treatments. Barton et  al. 
(2017) divided these interventions into three subcategories—augmentative and 
alternative communication, computer-assisted instruction (interventions that use 
computers to improve academic, language, and cognitive skills, usually with the 
help of modeling and computer tutors), and virtual reality. In terms of the used 
devices, these authors mention mobile devices, personal computers, speech- 
generating devices, virtual reality, the Internet, and shared active surface. Discussing 
what constitutes a technology-based intervention, Goldsmith and LeBlanc (2004) 
distinguish five categories within which they combine interventions with the used 
devices—tactile and auditory prompting devices, video-based instruction and feed-
back, computer-aided instruction, virtual reality, and robotics.

8.2  Advantages and Limitations 
of Technology-Based Interventions

In their report for Autism CRC, Whitehouse et  al. (2021) state that technology- 
based interventions can be helpful in working with children and adults with autism 
spectrum disorder (ASD) because they show an affinity for using technology very 
often and because these interventions reduce social interactions and social demands 
to a minimum. A study that confirmed these claims used two types of robots (a 
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Fig. 8.1 Android robot. 
(Reproduced from 
Kumazaki et al., 2019)

human-like android robot and a humanoid robot with a simple face) and a digital, 
screen-based avatar to determine how children with ASD at a younger preschool 
age reacted to their instructions. The results showed that children with ASD 
responded better and more often to the humanoid robot and avatar than to the 
android robot (Kumazaki et al., 2019) (Figs. 8.1, 8.2, and 8.3). Bekele et al. (2014) 
confirm that, when faced with a real person and an android robot, children with 
ASD focus on the robot. All this indicates that technologies stimulate greater moti-
vation in people with ASD.

Another advantage of using technology in interventions in people with autism, 
compared to other approaches, is consistent and timely application, as well as a 
wide range of extrinsic rewards (which can be personalized or enhanced by adding 
different functions) (Constantin et al., 2017). Frequently mentioned advantages also 
include the availability of these interventions at any time (e.g., any time during 
24 h) and space (e.g., rural areas) and the possibility to adapt them to the users’ 
language (Baggett et al., 2010). In favor of technology-based interventions, Hansen 
and Winn (2019) state that the devices and equipment are often portable; that they 
can provide clear visual information, necessary predictability, and clarity; and that 
they can be a motivator for acquiring new knowledge and skills in people with ASD.

Furthermore, the value of technology-based interventions is reflected in their 
flexibility, i.e., the ability to incorporate the bases of other science-based approaches 
and treatments. Thus, it is not surprising that applications based on applied behavior 
analysis (e.g., Autistic Behavior and Computer-based Didactic Software, ABA Find 
It!, Jacob’s Lessons, AB Pathfinder, TOBY) have been developed in recent years. 

8.2 Advantages and Limitations of Technology-Based Interventions
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Fig. 8.2 Simple humanoid 
robot. (Reproduced from 
Kumazaki et al., 2019)

Fig. 8.3 Digital avatar. 
(Reproduced from 
Kumazaki et al., 2019)
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These applications save practitioners’ time, are adapted to users’ specific character-
istics, and allow accurate and fast assessment of the achieved outcomes (Artoni 
et  al., 2018; Granich et  al., 2016). Technologies are also combined with parent- 
implemented interventions (Hampshire & Allred, 2018; Meadan et al., 2016), peer- 
mediated instruction and intervention (Baldwin, 2013; Trottier et  al., 2011; Wu 
et al., 2020), visual supports (Shane et al., 2012; Schlosser et al., 2017), social skills 
training (Rice et al., 2015; Yun et al., 2017), etc. In addition, technology can be used 
in the dissemination of other science-based interventions, i.e., in training adults 
(parents, caregivers, and professionals) to use the recommended interventions 
(Baggett et al., 2010).

Although the advantages of using technology in working with people with autism 
are mentioned most frequently, researchers also point out some concerns and limita-
tions. One of the limitations of using technology in interventions is the fact that 
applications or technological devices are usually aimed at a specific skill. In other 
words, using a digital program or tool in working with people with autism most 
often does not facilitate their comprehensive learning (Artoni et al., 2018).

Furthermore, since technology-based interventions are appealing and easy to use 
and do not require the engagement of many different professionals, it sometimes 
happens that these technological solutions change or suppress the existing evidence- 
based approaches instead of supplementing them (Pellecchia et al., 2020a). Heng 
et  al. (2020) indicate that the skills acquired with the help of technology-based 
interventions should be generalized and additionally practiced with people from a 
real-life environment.

Sharmin et al. (2018) point out that the devices used in interventions may also 
have certain shortcomings. For example, portable devices can be quite conspicuous 
or have a battery life problem. On the other hand, some applications (especially 
those that are free) can be rigid, cannot be customized, or cannot provide the neces-
sary feedback. The main objections to the use of robots include a high price that 
prevents wide availability and the requirement for the process to be supervised by a 
trained technician (Sharmin et al., 2018).

Discussing augmentative and alternative communication, Light et  al. (2019) 
point out that the main obstacles to its application include (1) marginalization of 
people with severe disabilities (e.g., this type of technology is often unavailable or 
insufficiently adapted to them; they may find it nonfunctional, expensive, unattain-
able, or inapplicable to all living spaces); (2) lack of research to determine the actual 
needs of users, how useful the available tools are to them, and what cognitive, lin-
guistic, and social demands are imposed on technology users; (3) an insufficient 
number of programmers and researchers in this field; and (4) the gap between sci-
ence and practice (e.g., not applying scientifically confirmed approaches and insuf-
ficient training of practitioners).

8.2 Advantages and Limitations of Technology-Based Interventions
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8.3  Areas in Which Technology-Based Interventions Have 
Most Commonly Been Used with Regard to the Age 
of People with ASD

8.3.1  Early Childhood

From the literature review, Heng et al. (2020) conclude that technology-based inter-
ventions are most commonly used to improve communication, social interaction, 
and play skills at an early age in children with ASD, by using video modeling and 
reinforcement with the help of mobile devices and computers. On the other hand, 
Pham et  al. (2019) point out that social-communication skills can most often be 
developed by using speech-generating devices, computer-assisted instruction, 
video-based instruction, virtual reality, and robot-mediated interventions. Reed 
et al. (2011) indicate that not all topics within the area of social communication are 
equally represented in technology-based interventions in early childhood, i.e., that 
these interventions have more often been applied in teaching children to initiate a 
conversation, master play skills, and adequately respond to other people, while non-
verbal social behavior and problem-solving have been less present in research goals 
when applying technology-based interventions.

Speech-generating devices are computerized devices of different complexity lev-
els, with recorded or synthesized voice messages, which enable people with ASD to 
communicate (Pham et al., 2019). Analyzing 20 studies on the effects of speech- 
generating devices in children with ASD 3–8 years of age, Muharib and Alzrayer 
(2017) determined that these devices could be used in different environments (fam-
ily homes, schools, clinics, childcare institutions, etc.), that they were most often 
used in working directly with a child (one on one at a table), but that there were also 
cases in which a speech-generating device was incorporated into a child’s daily 
routine and could be used on different devices (usually an iPad, iPod, iPad mini) 
with the help of different applications (e.g., Proloquo2Go, GoTalk, SoundingBoard, 
My Choice Board, Lexigrams, Pick-A-Word, and Scene & Heard). According to the 
results of this meta-analysis, speech-generating devices were most commonly used 
to improve manding, tacting, and intraverbal skills in children with ASD at an early 
age. In 13 studies, a large effect was found in teaching verbal behavior, more spe-
cifically, for teaching single-step manding, multistep manding, multistep tacting, 
and multistep intraverbal, while the effect was medium in four studies (in single- 
step tacting) and insufficient in one study (in vocal production). Muharib and 
Alzrayer (2017) concluded that speech-generating devices were portable, available, 
applicable, and effective in minimally verbal children with ASD. Lorah et al. (2021) 
compared the effects of speech-generating devices and other alternative forms of 
communication in nine studies in which the average age of children with ASD was 
7 years. The results showed that children with ASD generally had little success in 
using different communication techniques without additional instructions, support, 
and teaching. In addition, behavioral approaches proved to be compatible with 
teaching children with ASD to communicate. Thus, all the interventions used some 
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of the recommended techniques, such as reinforcement, prompting, time delay, dis-
crete trial training, and task analysis. Since this meta-analysis compared speech- 
generating devices with no-tech manual sign and low-tech picture exchange, the 
results indicated that after the applied intervention with speech-generating devices, 
children with ASD showed an average intervention performance level of 63.8%, 
while their performance level was 53.1% after using low-tech picture exchange, and 
22.9% after no-tech manual sign. With regard to the effect size estimations, the use 
of speech-generating devices usually achieved medium and large effects compared 
to no-tech manual sign and low-tech picture exchange. Aydin and Diken (2020) 
analyzed 21 studies in which different augmentative and alternative communication 
applications were used in children with ASD. The results showed that these applica-
tions were most often used in preschool and school children, while they were mini-
mally applied in adolescence and adulthood, although communication difficulties 
persisted. The requesting skills were the most common of the skills practiced 
through augmentative and alternative communication applications. Communication 
improvement applications were often combined with techniques such as error cor-
rection, reinforcement, discrete trial teaching, and time delay procedure. Some of 
the analyzed studies compared the effects of different applications, most commonly 
PECS, speech-generating devices, and manual sign applications. The results showed 
that children with ASD preferred applications with speech-generating devices. 
Manual sign applications were the least effective. Possible reasons could be inade-
quate motor skills in children with ASD and the complexity of these movements. 
However, Aydin and Diken (2020) indicate that despite such general findings, there 
are studies in which manual sign applications are more effective than others because 
some children with ASD prefer them.

Moon et al. (2019) performed a meta-analysis in which they included seven stud-
ies aiming to improve different skills in small children with the help of applications. 
The studies were mostly conducted in the USA, Great Britain, Australia, and 
Ireland, with samples of different sizes (from 25 to 75 participants), 3–10 years of 
age. The results showed that applications could successfully be used to improve fine 
motor skills and visual information processing at a young age. Applications have 
also often been developed to improve social-communication skills in children with 
ASD. Fletcher-Watson et al. (2016) presented the FindMe application that aims to 
develop joint attention, i.e., paying attention to others and following social signals. 
Within this application, a child has to mark people who appear on the screen or 
objects and phenomena the people point at, followed by a reward the child gets by 
collecting a specific number of correct answers. Although Fletcher-Watson et al. 
(2016) found that joint attention skills improved in the application, they reported 
that there were no expected generalizations. Pérez-Fuster et al. (2022) examined the 
effects of augmented reality technology called Pictogram Room on the development 
of joint attention in children with ASD 3–8 years of age. The participants took part 
in six 30-min sessions within which they played in the Pictogram Room (the Gaze 
following game) and practiced the ability to understand and recognize the gaze 
direction of a doll they had previously met in the presence of a therapist who gave 
instructions. While playing, the participants could see their own and the therapist’s 
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bodies (the player was marked in yellow, and the therapist in gray) (Fig. 8.4). The 
results showed that all players improved their joint attention skills, which persisted 
a month after the intervention. However, practicing joint attention on a screen also 
has its drawbacks. Although interacting with players, virtual characters remain fixed 
on a screen. Thus, robots are offered as a potential solution (Chevalier et al., 2020). 
In practicing joint attention, robots can be seen as social mediators (Robins et al., 
2004). Furthermore, it is believed that their gradual involvement can achieve similar 
effects as when the intervention is implemented by people (David et al., 2018) or 
even better (Kumazaki et al., 2018).

Robots are also often used in early childhood to improve other aspects of social 
engagement in children with ASD. In a study by Goodrich et al. (2012), children 
participated in a toy game with a mobile robot (Troy) that could perform basic pro-
social activities (e.g., push toys, press buttons, show toys, wave and greet, show 
basic emotions). The participants showed great interest and motivation to partici-
pate in the activities involving the robot. After the game, their social engagement 
skills improved even when the robot was not present (e.g., in contact with thera-
pists). Tapus et al. (2012) monitored the extent to which the NAO robot influenced 
the improvement of social engagement and initiative in children with ASD. While 
interacting with the robot (that responded to children’s questions, gave answers, and 
changed the color of its eyes), the children showed interest, which gradually 
decreased with the duration of the session. Different children had different reactions 
to the robot, so the variability of the achieved effects was great. Although the authors 
expected that the interaction with the NAO robot would lead to a greater initiative in 
children compared to interactions with therapists, that was not confirmed in all par-
ticipants. Since the results were mixed, Tapus et  al. (2012) assumed that robots 
could successfully be used only in a specific group of children with ASD, which 
should be further examined in the future. Costa et al. (2015) used a humanoid robot 
called KASPAR (Fig. 8.5) to teach children with ASD which touches in communica-
tion were gentle and which were inappropriate and rough. They used different 

Fig. 8.4 A segment from the joint attention game in the Pictogram Room. (Reproduced from 
Pérez-Fuster et al., 2022)
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Fig. 8.5 Organization of the room in which the KASPAR robot was used and the child’s position. 
(a) Room setup schematic, (b) positioning of the participants in the room (Reproduced from Costa 
et al., 2015)

interactions in the robot-therapist-child triad, practicing gaze direction, demonstra-
tion, and imitation. The obtained results showed that the children’s interest in the 
robot was great and constant throughout the sessions and that their interest in inter-
acting with the therapist increased. The KASPAR robot also contributed to improv-
ing joint attention and learning about tactile communication in general. Using the 
humanoid NAO robot, Warren et al. (2015) found that, apart from showing great and 
continuous interest in the robot, children were also successful in carrying out its 
orders and showed improvement in joint attention activities. These authors indicate 
that the potential of using robots is great but that we should not have unrealistic 
expectations that robot technology is sufficient and applicable in all areas of needed 
support in children with ASD.

Since the ability to recognize, interpret, and make facial expressions is related to 
the general development of social skills, some authors have patented various tech-
nological solutions in this area. Golan et  al. (2010) developed The Transporters 
consisting of animations and quizzes (Fig. 8.6) in which vehicles have human-like 
facial expressions and show contextually meaningful emotions. One episode lasts 
for 5 min and covers 1 out of 15 emotions. The authors assumed that children with 
high-functioning autism would unconsciously improve their skills of naming and 
recognizing emotions by watching these videos. The results showed that the chil-
dren’s skills of recognizing and understanding emotions improved in a relatively 
short time (4 weeks) and that they were very motivated and interested in watching 
these videos. Golan et  al. (2010) did not examine to what extent these acquired 
skills generalized to a real-life context. Qunatiandi is an Android or iOS application 
developed for the Chinese market, relying on teacher-mediated instruction, visual 
support, behavioral principle of reinforcement, and embedded adaptive training. It 
includes seven domains, one of which aims to improve emotion recognition and 
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Fig. 8.6 Examples of questions from the quiz that accompanies videos in The Transporters. (a) 
Level 1 Task: match familiar scenes from the series with familiar faces. (b) Level 3 Task: match 
novel scenes and faces using real human faces (Reproduced from Golan et al., 2010)

management with the help of animations, video clips, clear and automatic instruc-
tions, and the freedom to choose an animated reward. It was tested in preschool 
children and proved to be effective (Zhang et al., 2019).

Since strengthening social-communication and language skills does not auto-
matically imply better interaction with peers and adults, many authors test the 
effects of technology-based interventions, including developing relationships with 
people from the environment. Visual scene display technology allows children to 
perform activities in the natural surroundings with the help of photographs and 
recordings from their real life, for which they are highly motivated and which they 
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should imitate (Laubscher et al., 2020). Chapin et al. (2021) state that, to enrich 
vocabulary, it is important to start with the concepts children with ASD are inter-
ested in. With regard to that, they point out that interventions based on visual scene 
display technology can be very useful. These interventions involve showing record-
ings of the objects for which the child is highly motivated. The videos are automati-
cally interrupted every 30 s in unexpected places. The screen then shows the picture 
of the object, and by pressing a part of the screen (i.e., the shown object), the child 
can hear the name of that object part, after which the video continues. (For example, 
the video shows a construction site and a digging excavator. After pausing the video, 
the screen shows the picture of the excavator with focal points on its parts. By press-
ing the point on the crane, the word “crane” is heard, and the video continues.) 
Every time before the video was continued, the therapist practiced establishing 
interaction with the child, asking a question about what was shown on the screen. It 
was monitored to what extent the child managed to interact with the therapist, face 
them, look at them, give comments, etc. The results confirmed that video sequences 
combined well with other technological approaches and with treatment goals in 
children with ASD. The advantages of visual scene display technology include its 
easy use, minimal motor requirements, limited cognitive requirements, and contex-
tually adapted vocabulary. Therrien and Light (2018) used an iPad with the GoTalk 
NOW application combined with visual scene display technology as a shared device 
between peer pairs for practicing turn-taking in leafing through a book. The applica-
tion included previously recorded messages that appeared when a child pressed spe-
cific points on the screen (e.g., laughter, sighs like oh, ah, etc.). It was determined 
that sharing a device during a meaningful activity, accompanied by fun vocabulary, 
reduced barriers to social interactions and improved waiting and turn- taking skills.

Video modeling is often used to improve play skills in children with ASD. Within 
this intervention, a child watches a video showing how specific activities are per-
formed and then imitates that. Petursdottir and Gudmundsdottir (2021) used videos 
on the iPod touch®, after which children with ASD could apply and practice play 
skills with carefully selected peers, prepared for this type of interaction. The results 
showed that the use of video modeling in children with ASD contributed to the 
increase in the duration of playing, a higher level of initiative, communication 
improvement, and generalization of acquired skills to other peers. In addition to 
developing play and improving social interactions (Ezzeddine et al., 2019; Karabekir 
& Akmanoğlu, 2018; Kouo, 2019; Lee et al., 2021), video modeling can also be 
used to encourage communication (Rodrigues & Almeida, 2020; Qi et al., 2017). 
Joint video modeling is another intervention that has been applied in children with 
ASD by involving peers to encourage joint play activities. Dueñas et  al. (2019) 
monitored the effects that joint watching and imitating play videos had on pretend 
play in children with ASD with a low verbalization level. The results showed an 
improvement in scripted and unscripted verbalization and play skills in all children. 
Dueñas et al. (2019) believed that the involvement of typically developing peers 
significantly contributed to the improvement of unscripted verbalization, i.e., that 
the differences in dyad pairs and their reactions led to different outcomes in the 
behavior of children with ASD.
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In addition to using technology in social-communication aspects, Mazumdar 
et al. (2021) indicate that applications from the category of computer-assisted inter-
ventions are applicable and effective in early childhood. Their aim is to prepare 
children for school, i.e., improve pre-academic skills (pre-math, pre-reading, pre-
writing), self-care (by using videos), and social skills (by using computerized social 
stories). TeachTown is an example of such a program that includes cognitive and 
language activities. It involves working on a computer, with lessons based on 
applied behavior analysis and animated rewards that appear at unequal intervals. 
This application was more effective than the commonly used approaches at a 
younger age (3–6 years) (Whalen et al., 2010), while that was not the case at an 
older age (5–9 years) (Pellecchia et al., 2020b).

8.3.2  School Age and Adolescence

Social communication is a treatment priority in school-age children and adolescents 
(Domínguez-Lucio et al., 2022; Zeng et al., 2021). Immersive technologies, avatars, 
visual scene display technology, games (serious, collaborative, somatic), etc., have 
often been used to improve social-communication skills. Immersive technologies 
include augmented reality (combines technology and real-world elements by over-
laying digital content on real-world elements), virtual reality (allows digital simula-
tion of the environment), mixed reality (combines augmented reality and virtual 
reality), and extended reality (collects various individual data to make the virtual 
experience as real as possible). Mosher et al. (2021) analyzed 41 studies (experi-
mental, quasi-experimental, and single case studies) that used immersive technolo-
gies and mainly included children 8–13 years of age. It is interesting that over 70% 
of the analyzed studies used immersive technology interventions to treat multiple 
social skills, while the remaining 30% focused on individual skills. The skills related 
to developing relationships with others were treated most often. Approximately half 
of the studies reported that the acquired social skills were generalized and 30% that 
they were maintained. Mosher et al. (2021) indicated that the students’ age was not 
related to the success of immersive technology interventions, i.e., that students with 
ASD, at both elementary and high school age, equally acquired social skills with the 
help of this technology. On the other hand, it was found that the severity of ASD 
symptoms correlated with accepting and applying immersive technology, i.e., that 
students with lower intelligence levels did not fully accept these technologies, were 
less successful in using them, and needed more time to perform certain activities. 
The analysis of intervention types and effects determined that most success was 
achieved by using augmented reality, followed by immersive virtual reality.

Almurashi et  al. (2022) analyzed augmented reality-based interventions and 
found that these interventions were usually implemented through computers, cell-
phones, and tablets but that there were some that used smart glasses. Target skills 
most often included social communication and emotion recognition, followed by 
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academic skills, and very rarely daily living skills. Berenguer et al. (2020) reviewed 
20 research studies examining the effects of augmented reality in children and ado-
lescents with ASD. They indicated that the samples most often included participants 
with high-functioning autism and that most studies aimed to improve social interac-
tions, social communication, and pragmatics. Some studies focused on improving 
the ability to understand emotions and facial expressions, while only a few studies 
aimed to improve selective attention and motor skills. Berenguer et  al. (2020) 
pointed out that most interventions in the reviewed studies had positive effects, were 
meaningful and pleasant, offered an interesting experience, and increased motiva-
tion in children with ASD. Vahabzadeh et al. (2018a) showed that Empowered Brain 
(Fig. 8.7), which is a representative of augmented reality and a computerized smart 
glasses intervention (an intervention that uses smart glasses that provide the person 
wearing them with prosocial guidance through visual and auditory reinforcement 
and feedback), was applicable in a school context in students with ASD. This assis-
tive technology reduced irritability, hyperactivity, and social withdrawal in students 
with ASD. In addition, Vahabzadeh et al. (2018a) indicated that teachers positively 

Fig. 8.7 The use of smart glasses in interacting with a therapist (a); in a classroom (b); informa-
tion on the screen of the applied Empowered Brain program (c); a screenshot on the optical display 
of the glasses (d); an example of screen stimuli designed to improve the ability to focus on a face 
and make eye contact (e); an example of metrics offered by the applied Empowered Brain program 
(f), generating custom reports (g). (Reproduced from Vahabzadeh et al., 2018a)
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evaluated this technology, pointing out that it was superior to other technology-
based approaches in interventions. Keshav et  al. (2019) showed that, apart from 
improving social-communication aspects, using Empowered Brain technology in 
digital games in children with ASD could contribute to better detection of hyperac-
tivity symptoms in these children. Furthermore, Vahabzadeh et al. (2018b) indicated 
that Empowered Brain was successfully used in elementary and high school stu-
dents with ASD to treat the symptoms of hyperactivity.

With regard to virtual reality, Mesa-Gresa et al. (2018) analyzed 31 studies and 
concluded that, in about 50% of them, virtual reality intervention aimed to improve 
social skills, while other topics, such as emotions (e.g., recognizing basic emotions, 
regulation, and reciprocity), daily living skills (e.g., driving, shopping), cognition 
(e.g., attention, executive functions, cognitive flexibility), and communication (e.g., 
social-communication strategies, nonverbal communication), were less common. 
Virtual reality-based interventions most frequently involved avatars, games, and vir-
tual reality scenarios.

White et al. (2018) developed Facial Emotion Expression Training (FEET) for 
practicing emotional expression. It is based on a Kinect sensor that enables a three- 
dimensional representation of a child’s facial expression. The child goes through 
four levels for each emotion. Along with verbal instruction to show the required 
emotion, the child gets a different additional stimulus at each level (e.g., a photo-
graph of an animated facial expression showing the required emotion, a video of a 
real person expressing a particular emotional state, an audiovisual description of a 
situation that should provoke a specific emotion, or an avatar’s activity) (Fig. 8.8). 
This study suggests that such interventions are acceptable and have lasting effects.

Charlton et  al. (2020) examined how a fish avatar Marla (that resembles ani-
mated characters children like to watch) could improve social skills in children with 
ASD at younger school age. After the initial greeting with each participant, the 
avatar presented the content related to conversation initiation skills (e.g., describing 
the skill and its components, identifying people with whom the participant could 
apply this skill, highlighting the situations in which this skill is used, etc.). The 
avatar occasionally checked how participants understood and interpreted specific 
information and whether they could repeat what they had heard. The prepared sce-
narios included guided exercises with modeling and reinforcement, guessing games, 
and demonstrations. The results showed that the participants improved their conver-
sation initiation skills and were able to apply the acquired knowledge with their 

Fig. 8.8 Different stimuli in the task of expressing fear. (Reproduced from White et al., 2018)
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peers. Furthermore, the parents stated that they noticed slight improvements in their 
children.

Also, visual scene display technology was used on an iPad to improve peer com-
munication, more precisely, communicative turns taken while playing different 
games with real toys (e.g., a veterinary set, a set of ocean animals, etc.). A video 
with specific game scenarios was created for each toy, and each video contained 
focal points that included different language messages (words, short phrases, and 
exclamations) (Laubscher et al., 2019).

Another type of technology-based intervention is the use of digital games. 
Researching gamified interventions, Valencia et  al. (2019) point out that digital 
intervention games usually use points, different levels, feedback, and rewards to be 
more appealing. Serious games have an educational purpose, are not designed just 
for fun, and are usually based on augmented reality. They are suitable for learning 
some skills that are demanding and insufficiently motivating for people with ASD, 
which the person can use in a real-life environment (Whyte et al., 2015). Hassan 
et al. (2021) analyzed 40 serious games designed to develop social skills, conclud-
ing they were applicable to people with ASD and intellectual disability. These 
games mainly aimed to improve emotion recognition and expression abilities. 
However, out of 40 games, only 7 met the quality criteria. Thus, the authors pointed 
out that many design issues related to narrative, game dynamics, genre, user profile, 
etc. should be considered in the future. In addition to improving emotional compe-
tencies, serious games have also been used for improving functional uses of eye 
gaze cues (Griffin et al., 2021), practicing team play (Terlouw et al., 2021), improv-
ing health through nutrition games (Santini et al., 2022), reducing stress and anxiety 
(Carlier et al., 2020; Wijnhoven et al., 2015), and improving motor skills (Vukićević 
et al., 2019). Somatic games are special types of games that insist on players’ body 
movements and physical engagement in dynamic exercises, usually by using the 
following three types of motion detection sensors—Nintendo Wii, Microsoft Kinect, 
and Sony PlayStation (Xianmei, 2017). These games mostly involve ball activities, 
participating in sports games, or dancing. Their duration is limited, usually to a few 
minutes, and the tasks are simple. Somatic games mainly aim to improve balance, 
visual-motor coordination, imitation, attention, etc. Xianmei (2017) points out that 
their careless use can cause physical injury in children with ASD. As it is not practi-
cal to create different games to satisfy various interests of each child with ASD, 
somatic games should be flexible and adaptable to individual players (e.g., in terms 
of the game category, levels, pairing or grouping options, etc.). Collaborative games 
on large tablets are another approach used to improve social interactions and group 
work skills in adolescents with ASD.  Some examples include SIDES: Shared 
Interfaces to Develop Effective Social Skills, where players jointly help a frog find 
its way from point A to point B (Piper et al., 2006), and Collaborative Puzzle Game, 
in which participants use a finger to jointly drag pieces of puzzles on the screen and 
get audiovisual feedback (Battocchi et al., 2010; Ben-Sasson et al., 2013).

In addition to treating social communication and motor skills, technology-based 
interventions have also been used in school-age children and adolescents to encour-
age independence. Odom et al. (2015) point out that these interventions can be used 
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to achieve independence, raise the level of expertise and competencies in some 
activities, or achieve specific academic goals (Odom et al., 2015). Kang and Chang 
(2018) examined the effect of the gamification of training intervention (playing 
video games through engaging in the target behavior and then applying that behav-
ior in real-life activities) with the help of Kinect sensors to teach children with ASD 
to shower. In addition to playing the game, Kang and Chang (2018) used video 
modeling and the principle of breaking down activities into 25 individual steps. The 
research included six school-age participants who all improved their independent 
showering skills in a real-life context. The parents also stated that they were very 
satisfied with this type of intervention.

Although it can be noticed that there are many similarities between the interven-
tions applied in early childhood and adolescence, augmentative and alternative 
communication interventions are much less frequently applied after starting school. 
In their review of 16 studies involving only 19 adolescents and adults with ASD, 
Holyfield et al. (2017) showed that these interventions were effective, most often 
used to encourage expressing desires and needs, and focused on individual work 
with a researcher. They also indicate that augmentative and alternative communica-
tion interventions should be applied and examined to a greater extent in slightly 
older people with ASD.

You can read about technology-based interventions in adulthood in the following 
chapters: Employment, Daily Living, Community Living, and Leisure Activities.
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Chapter 9
Health

9.1  Challenges in Conducting Medical Interventions

Autism spectrum disorder (ASD) is often accompanied by additional health prob-
lems. Numerous medical conditions such as immune dysregulation, gastrointestinal 
diseases, neurological conditions, obesity, dyslipidemia, hypertension, diabetes, 
and major psychiatric disorders (depression, anxiety, bipolar disorder, obsessive- 
compulsive disorder, schizophrenia) are significantly more frequent in people with 
autism than their neurotypical peers (Buro et al., 2022; Croen et al., 2015; Weiss 
et al., 2018).

Although health systems are not adequately adapted to the specific needs of peo-
ple with autism, the greatest attention is still on the characteristics of individuals 
with ASD that can hinder and sometimes completely prevent access to quality 
health care. This primarily refers to communication difficulties, attention disorders 
and hyperactivity, repetitive movements, lower tolerance to unfamiliar and aversive 
stimuli, etc. (Walsh et al., 2021). Medical phobias cause strong emotional reactions 
and avoidant behavior, so even routine heart and lungs checkups and measuring 
blood pressure, body weight, and height can be challenging (Cavalari et al., 2013; 
Cuvo et al., 2010; Gillis et al., 2009). Some interventions that involve blood sam-
pling, biopsy, or catheterization are much more invasive. As a rule, the more intense 
and unfamiliar sensory experience related to medical interventions is, the more 
resistance a person with ASD will put up (Allen & Kupzyk, 2016).

Rare interventions can be particularly challenging for people with autism. Some 
techniques, such as electroencephalography (EEG) (Slifer et al., 2008), require tol-
erance of medical devices, unfamiliar environment, and keeping still, while thyroid 
scintigraphy using a gamma camera requires a specific head position as well 
(Glumbić et al., 2022a) (Fig. 9.1).

In addition, some procedures such as neuroimaging scans (magnetic resonance 
imaging (MRI) and positron emission tomography (PET)) create unbearable noise. 
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Fig. 9.1 Recommended 
head position during 
thyroid scintigraphy 
(personal archive)

The sound pressure level can reach 118 dB, which is equivalent to the sound of a 
plane takeoff. Thus, various means are used to reduce the sound pressure level to the 
acceptable 60 dB, which is equivalent to restaurant noise (Hendrix & Thomason, 
2022). However, noise reduction is not an acceptable solution for hypersensitive 
people with ASD. The additional problem is that there is no specific scheme for 
sound emission, and it can be changed with no warning. Furthermore, scanners 
often have narrow bores, which increases the possibility of claustrophobia and panic 
attacks. The table on which a patient lies occasionally vibrates and may move 
abruptly. The imaging room is relatively cold to avoid overheating (Stogiannos 
et al., 2021). Therefore, the medical examination environment may be very unpleas-
ant for people with autism.

If the examination is necessary and the autistic patient does not cooperate, 
restraint, either physical or pharmacological, is one of the options. Physical restraint 
can cause injury and psychological trauma, and it involves numerous ethical and 
legal concerns (Zaami et al., 2020). Apart from that, interns and full-time physicians 
typically do not have adequate knowledge about restraining people with ASD and 
are not familiar with protocols or possible alternatives (Salvatore et  al., 2021). 
Unlike mechanical restraint, which is considered in blood sampling or other short 
interventions, various imaging procedures that require tolerating noise, controlling 
movements, and a high degree of cooperation can be performed with sedation or 
anesthesia. However, these procedures also have their downsides. General anesthe-
sia and sedation do not allow patients to acquire the skills that would help them 
undergo future examinations; although considered safe for people with autism, they 
can still have some side effects (adverse respiratory and cardiovascular events); 
using sedation and anesthesia can change the obtained data, and the patient must be 
awake during functional MRI; the examination cost is three times higher with seda-
tion, and ten times more with anesthesia than when the patient is awake (Cox et al., 
2017; Grider et al., 2012; Kuschner et al., 2021; Nordahl et al., 2016; Tziraki et al., 
2021). Thus, Stogiannos et  al. (2021) recommend that sedation or anesthesia be 
given only to those patients with autism who are not cooperative, provided that the 
perceived benefits outweigh the possible risks.
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9.2  Training Individuals with ASD to Be Compliant 
with Medical Procedures

In a systematic review of interventions used for improving healthcare experiences 
of people with autism, Walsh et al. (2021) have found that more than half of these 
interventions focus on patients with autism, while a significantly smaller number of 
programs focus on organizational issues and systematic solutions. Patient-focused 
interventions are a set of different interventions aimed at people with autism who 
receive support in tolerating and anticipating medical procedures or healthcare set-
tings (Walsh et al., 2021).

Such most common highly efficient interventions are based on various behav-
ioral techniques (task analysis, graduate exposure, escape extinction, reinforcement, 
modeling, etc.), visual support, relaxation techniques, and cooperation with parents 
(e.g., Cox et al., 2017; Meindl et al., 2019; Pineda & Mullett, 2018; Walsh et al., 
2021). Digital technologies are often used as a medium for realizing specific tech-
niques (e.g., video modeling, distraction), and their significance is crucial in the 
gradual habituation of people with autism to specific clinical settings and procedures.

Compliance of patients with autism is crucial for the successful performance of 
many medical interventions and treatment outcomes. The role of modern technolo-
gies in patient compliance is observed from a broader perspective in the general 
population. Technological applications and tools can be used to familiarize patients 
with a particular procedure, to remind them to take a medication or make an appoint-
ment. However, a lot of contradictory information in the online environment may be 
confusing and frustrating for patients and raise their doubts about the health system 
(Planel-Ratna & Juwaheer, 2021). Studies on the compliance of people with ASD 
are generally aimed only at reaching the optimal level of tolerance to perform a 
medical examination.

9.2.1  Videos

Videos are easy to make, do not require specific or expensive equipment, and can 
easily be changed and adapted to the individual needs of users. They are most com-
monly used for modeling, reinforcement, or distraction in the context of health.

Cuvo et al. (2010) have recorded a 9-min DVD of typically developing children 
who go through physical examination without any difficulty and resistance, in order 
to develop compliance in children with autism. The children in the video undergo 
regular heart and lungs stethoscope checkups, abdomen palpation, and ear, nose, 
and throat examination. During each examination step, the narrator is a dinosaur toy 
that rewards the children’s appropriate behavior. Occasionally, there are close-ups 
of the used medical equipment for the purpose of video priming. Video modeling 
has also been used in more complex procedures such as acquiring MRI data in chil-
dren with ASD and comorbid intellectual disability. Nordahl et al. (2016) created a 
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fun Spider-Man video for their research, showing all scanning phases in a simulated 
environment. Parents could show video models of the MRI procedure at home 
unlimited times. A training protocol for preparing adults with ASD for simultaneous 
PET and MRI scans was developed in a similar way (Smith et al., 2019). It includes 
an introductory 4-min video for home training, describing the entire procedure from 
entering the hospital to scanning, and five videos with nonverbal instructions show-
ing specific PET/MRI imaging components.

Gradual exposure is a commonly used technique in training children with autism 
to tolerate medical interventions. This technique involves slowly reducing spatial 
distance from an aversive stimulus (e.g., a needle), prolonging exposure to an 
unwanted stimulus, or achieving the appropriate level of tolerance to a larger num-
ber of aversive stimuli. Tolerance is usually increased by reinforcing any behavior 
that is one step closer to a desired goal (e.g., a child who had a violent reaction to 
seeing a needle is reinforced if they tolerate being near one without getting very 
upset or trying to escape). The reinforcers are highly individualized, and for some 
children, videos can be ideal reinforcers. Slifer et al. (2008) used a similar technique 
to achieve tolerance to electroencephalography (EEG) equipment. Being aware that 
their patients with autism would put up strong resistance to EEG leads and probably 
try to take them off, they designed an intervention based on modeling, escape 
extinction, and other behavioral techniques, including differential reinforcement of 
other behaviors. While the children cooperated in placing EEG leads, their favorite 
video was played. The video was turned off briefly when the children tried to take 
the leads off.

In the clinical and technical magnetoencephalography (MEG) protocol of non-
verbal and minimally verbal children with autism, favorite videos have also been 
used to reinforce compliant behavior and as distractors during the examination. Due 
to excellent temporal and spatial information, MEG provides a better image of brain 
activity than EEG. Also, compared to MRI, it is much more comfortable for the 
patient who can sit or lie down and is not exposed to loud noise. Only a few sensors 
are placed on the head, and the child should keep still during the examination 
(Kuschner et  al., 2021). Kuschner et  al. (2021) monitored the brain response of 
children with low-functioning autism to simple auditory stimuli. The children were 
not required to consciously direct their attention to sound, while the videos and 
films were used as distractors. A favorite video was also used to hold the attention 
of a young man with autism who received a medication administered through a 
hypodermic needle due to advanced psoriasis (Grider et al., 2012). According to the 
designed protocol, the video was played 30 s before the needle was placed, during 
the procedure itself, and immediately after it.

Functional MRI examinations, where a patient has to be awake and still, are 
especially challenging for clinicians since the images are subject to artifacts due to 
possible head movements. Thus, Vanderwal et al. (2015) created a moving para-
digm Inscapes consisting of films without narration, stage cuts, and explicit social 
references. The film shows only abstract shapes (Fig. 9.2).

In the mentioned research, head movements were significantly reduced in typical 
participants of different ages, which resulted in quality images. This was the motive 

9 Health



181

Fig. 9.2 Inscapes abstract shapes. (Reproduced from Vanderwal et al., 2015)

to use the Inscapes paradigm in participants with ASD.  Gabrielsen et  al. (2018) 
examined brain connectivity in people with autism and their typically developing 
peers. Since the research aim was to determine possible differences between high- 
functioning and low-functioning participants with ASD, it was necessary to ensure 
a high level of compliance and minimize mobility. This research used various vid-
eos. In the preparation phase, a video was used to model desirable behavior during 
individual steps in the MRI procedure. The participants were shown their favorite 
YouTube video during the structural scan to achieve greater comfort and reduce 
head movements, while the Inscapes videos were played during the functional 
MRI. Although, as expected, the mobility of low-functioning participants with ASD 
was greater than that of participants with high-functioning autism and typically 
developing ones, the recordings of all participants were good enough for analysis. 
Similar effects were achieved in a recent study during MEG in typically developing 
children, children with ASD, and those with ADHD (Vandewouw et al., 2021).

9.2.2  Mock Equipment

As shown, various behavioral techniques and videos have successfully been used to 
increase the compliance of people with ASD with medical procedures. No special 
technical devices are needed in preparing for interventions such as general physical 
examination, venipuncture, and other simple and short procedures. However, cer-
tain diagnostic procedures require the use of sophisticated technology, which can 
cause anxiety both because of an unfamiliar setting and the need to tolerate high- 
intensity sounds and limited space, which is all especially pronounced in neuroim-
aging technologies. Thus, some authors have used commercial mock scanners or 
toy scanners to prepare participants with ASD for scanning. Nordahl et al. (2016) 
used a mock scanner consisting of a conical bore, movable bed, head coil, head 
stabilization system, and auditory and visual presentations (Fig. 9.3).
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Fig. 9.3 A pediatric-friendly space theme environment for (a) mock MRI scanner and (b) 3 T 
MRI scanner. (Reproduced from Nordahl et al., 2016)

Similarly, Cox et al. (2017) used a mock scanner to prepare patients with ASD 
for scanning by using numerous behavioral techniques to get the patients to approach 
the “scanner,” take the appropriate position, and keep still. Only after the adequate 
level of compliance was reached did they start using the real MRI. Both studies paid 
particular attention to getting used to noise and measuring head movements.

Some authors have certain reservations about the use of mock devices because 
they are often unavailable; their use is not time-saving; after getting used to a mock 
scanner, participants have to go through the additional procedure of getting used to 
real devices; the size of real and mock scanners is sometimes significantly different; 
there is usually no special room for “injecting” radiotracers, and the question of 
generalizing the acquired skills to a real clinical environment remains (Gabrielsen 
et al., 2018; Kuschner et al., 2021; Smith et al., 2019).

Sometimes a combination of real and mock equipment is used to get accustomed 
to cheap and technically less demanding procedures from the clinicians’ perspec-
tive, which can be very challenging for patients with ASD due to their duration and 
numerous instruments used. Paasch et al. (2016) used real and mock polysomnog-
raphy components that are irreplaceable in diagnosing obstructive sleep apnea. For 
a successful procedure, the child must be asleep. Polysomnography involves using 
specific devices to monitor heart rate and arm and leg movements; a belt is placed 
around the abdomen and chest to measure respiratory effort; a nasal cannula is nec-
essary for airflow, while a pulse oximeter is necessary for oxygen saturation.

Although many studies use videos or devices to get children and adults with ASD 
to comply with medical interventions, it is difficult to determine their effectiveness 
since they are never used in isolation but as an integral part of behavioral packages 
and other interventions.
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9.2.3  Virtual Reality Technologies

Virtual reality (VR) technologies enable the simulation of a real environment where 
people with ASD can safely and gradually get used to medical interventions. 
Although the application of VR technologies in people with ASD of different ages 
and functioning levels has been researched for almost three decades, studies dealing 
with the use of these technologies for medical purposes are scarce. Cognitive behav-
ioral therapy with gradual exposure to threat stimuli in a virtual environment has 
reduced specific phobias in young people with autism (Maskey et al., 2014). In this 
study, participants with autism were exposed to virtual stimuli in the so-called blue 
room. No additional devices are needed for moving around the blue room, but the 
whole room provides an immersive and interactive experience. The drawback of 
this technology is that it requires a special setting, and its potential application 
would be very expensive. Headset technology is a much more affordable alternative. 
Preliminary studies show that, regardless of the level of intellectual functioning, 
most participants with autism enjoy head-mounted displays, giving high scores to 
subjective immersive experience (Newbutt et al., 2016). By using 360-degree head-
set technology, a specific virtual environment was created to get a young man with 
autism to tolerate a blood sampling procedure (Meindl et  al., 2019). The young 
man’s father went through the procedure, filming it with a VR camera held at chest 
height. The camera was equipped with lenses that simultaneously recorded two 
180-degree video images. The impression of three-dimensionality is achieved when 
these images are simultaneously observed. The autistic user, watching a 360-degree 
video with a VR headset, could look in any direction and see the whole room where 
a nurse was taking his father’s blood sample. A therapist watched the same video on 
a screen, trying to expose the autistic participant to the same sensations (e.g., apply-
ing a tourniquet) simultaneously with the blood sampling phases shown in the 
video. Gradual exposure to the virtual environment with reinforcement proved to be 
very effective as the compliant behavior generalized to different settings and per-
sisted over time.

9.2.4  Robots

The development of robotics and artificial intelligence has provided numerous 
opportunities for using robots in the healthcare system. Thus, nowadays, there are 
care robots, hospital robots, rehabilitation robots, and walking assisting robots 
(Kyrarini, 2021). Using robots to get children with autism to comply with medical 
procedures is still in the initial phase. One of the scarce studies used two robots in a 
sample of five children with autism: a humanoid NAO robot that could talk, dance, 
sing, and give instructions and another zoomorphic MiRo robot behaving like a dog 
that runs and barks (Di Nuovo et al., 2020). At the beginning of the treatment, NAO 
introduced itself and then entertained the children by telling them stories, playing 
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music, and asking them to imitate it. Then, a simulated clinical procedure was intro-
duced, in which a nurse had to put a cast on a child’s arm. In order to understand the 
procedure better, children with autism were asked to put a cast on the robot’s arm. 
After that, NAO told the children to follow MiRo to a sink to wash their hands, after 
which they were allowed to play with robots (Fig. 9.4). The autistic children fol-
lowed the orders of the humanoid robot better, while the “dog” was interesting only 
during free play.

Many robotics platforms are still in the research phase, while commercially 
available robots are very expensive and thus rarely used in healthcare institutions. In 
addition, the use of robots in educational, social, and healthcare facilities for people 
with ASD raises numerous ethical issues that will become increasingly relevant in 
the years to come.

9.3  Dental Care

People with ASD have poorer dental and oral health than their typically developing 
peers, and dental care is at the very top of the infamous list of unmet healthcare 
needs (e.g., Isong et al., 2014; Narzisi et al., 2020; Suresh & George, 2019). The 
literature lists various factors that influence the increased prevalence of oral and 
dental diseases in individuals with ASD. They can be categorized as follows: poor 
oral hygiene; habits, diseases, and behaviors that increase the risk of dental prob-
lems; the characteristics of autism that make it difficult to comply with dental pro-
cedures; and underdeveloped dental care services.

Poor oral hygiene is one of the most significant risk factors for caries and other 
dental diseases. Inadequate manual skills and uncooperativeness of children with 
autism, difficulties they have in following the procedure of brushing their teeth, and 
consequent overinvolvement of parents in maintaining hygiene are considered the 

Fig. 9.4 Using robots in getting children with autism to comply with medical procedures. 
(Reproduced from Di Nuovo et al., 2020)
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main reasons why dental hygiene is poor, which increases the need for various den-
tal interventions (Barry, 2012; Bondioli et al., 2018).

Some eating habits (selective food intake, preference of soft and sweetened food 
they keep in their mouth for a long time), bruxism, and self-harm cause frequent 
dental trauma and disease. Gastroesophageal reflux accompanied by regurgitation 
of gastric contents can lead to tooth erosion. We should also mention the frequent 
use of anticonvulsants and psychotropic drugs that can cause gingival hyperplasia, 
delayed teeth eruption, caries, and xerostomia (dry mouth) (Barry, 2012; Lefer 
et al., 2019; Logrieco et al., 2021).

Some of the main symptoms of autism, such as social communication disorder, 
resistance to change, and sensory hypersensitivity, make dental procedures chal-
lenging. Dental procedures often involve unusual and unpleasant suction sounds, or 
sounds of ultrasonic scalers, dental micromotors, and drills; specific flavors of 
pastes and other dental materials used for prophylaxis or fissure sealing; bright 
lights above the dental chair; etc. (Bondioli et al., 2018; Narzici et al., 2020). In 
addition, the patient must cooperate. Examination with a dental mirror is short, but 
during fissure and pit sealing, the patient’s mouth has to be open the whole time. 
Some procedures are even more challenging. Dental burrs can cause oral tissue 
injury if a person with autism makes a sudden movement, while restoration with 
adhesive material requires a dry oral environment, which means salivation control 
(Narzici et al., 2020).

Based on a questionnaire completed by 142 mothers of children with ASD, 
Alshihri et al. (2021) found that the behavior of children with autism was an obsta-
cle to dental services in 45% of the cases, while three-quarters of the participants 
stated that financial inability to cover the intervention costs and unavailability of a 
qualified dentist were the main problems. Other studies also state that dentists and 
dental surgeons are not adequately trained to work with people with ASD, which is 
why they openly refuse patients with autism or do not know how to adapt the inter-
vention to their needs (e.g., Curri et al., 2022; Duker et al., 2017; Lefer et al., 2018).

Anesthesia and sedation can have adverse effects, while standard techniques for 
preparing patients for dental interventions, such as tell-show-do, voice control, pos-
itive reinforcement, systematic desensitization, and other behavioral techniques, 
have limited efficacy when applied in people with ASD (Curri et al., 2022; Isong 
et al., 2014; Suresh et al., 2019). Since people with autism have a propensity for 
visual content, information and communication technologies (ICTs) are increas-
ingly used to improve their oral hygiene, familiarize them with dental procedures 
and the environment, reduce anxiety, and increase cooperation.

9.3.1  Non-personalized Tools and Content

Within her Ph.D. research in pediatric dentistry, Barry (2012) evaluated the effec-
tiveness of various techniques for preparing children with ASD for dental examina-
tions. To familiarize the children with the examination procedure, she used 
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photographs of the dental clinic and staff, social stories, a comic with customized 
pictures and content, and a dental application for tablets and smartphones. The 
application enabled the patients to make a virtual tour through the dental clinic from 
home and familiarize themselves with the staff, environment, devices, and usual 
sounds. All mentioned interventions were more effective in children with ASD than 
in the control group of their typically developing peers.

For similar purposes, experts from São Paulo have developed a free mobile 
application—Autistic Child Going to the Dentist. The home screen shows easy-to-
use icons, so the choice of content can be customized. The content includes a text 
explaining each procedure step-by-step, appropriate images, and audio comments. 
The user can select one out of three languages (English, Portuguese, and Spanish), 
the narrator’s gender, and background music. Children with autism who used this 
application complied with preventive dental examinations much faster than the 
group of autistic children who used only the Picture Exchange Communication 
System to prepare for dental interventions (Zink et al., 2018).

Isong et al. (2014) had more complex aims and methodological solutions. Their 
study examined the possible role of two electronic media in reducing dental fear and 
increasing the cooperation of children with autism. In this randomized controlled 
study, 80 children with autism, aged 7–17, were classified into 1 of the 4 groups 
after the first visit to a dentist when their anxiety and cooperativeness were evalu-
ated. The first control group included children with autism who received usual den-
tal care. In the second group, a video-modeling technique was applied by recording 
a special DVD showing various activities such as entering the dental clinic, check-
ing in, the examination, cleaning and polishing teeth, fluoride varnish, dental radi-
ography, etc. The models in the DVD were the participants’ peers. The DVD was 
distributed to the families of children with autism to play at home. In addition, this 
DVD was played to all children in this group in the waiting room, 15 min before the 
examination. The third group used video goggles to watch favorite films during the 
examination, and the fourth group used the DVD for peer modeling and video gog-
gles for distraction. The children from the third and fourth group made significant 
improvements between the first and the control examination, which reflected in 
their increased cooperativeness and reduced anxiety. No significant changes were 
determined in the first two groups.

What all mentioned studies have in common are digital technologies based on 
visual content used to achieve compliance of people with ASD during dental exami-
nations and the fact that the participants were mostly passive users of the presented 
digital content. Understanding the drawbacks of this approach, some authors search 
for technical solutions that would be more personalized.
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9.3.2  Personalized Tools and Content

One of the few studies that used a personalized program for improving compliance, 
based on TEACCH (Treatment and Education of Autistic and related Communication- 
handicapped CHildren), in children and adults with ASD, was conducted in Spain 
(Orellana et al., 2014). The research included 72 participants and had 3 phases: a 
basic oral assessment, 5 training sessions, and a final assessment. The whole oral 
assessment process was divided into ten steps, from entering the dental office to 
assessing dental occlusion. Each step was explained in simple terms. The activities 
were demonstrated on a toy model, after which the participants had the opportunity 
to apply a specific procedure to the model. Furthermore, photographs and picto-
grams were shown on a laptop so that a participant could anticipate the examination 
phases. Much attention was given to modeling in this research. Modeling was first 
conducted in person. During the examination, a model stood directly in front of a 
person with autism showing them what to do. The same model was recorded partici-
pating in different examination phases, which was later used in video modeling. 
Elements of program personalization were most prominent in self-modeling. For 
this purpose, photographs of the participants with autism were used. These photo-
graphs were made during dental examinations and later edited and modified to 
remove undesirable behaviors from them. The authors indicated a statistically sig-
nificant improvement in the number of mastered steps and compliance with a dental 
examination after the program.

French authors (Lefer et al., 2018, 2019) designed the çATED application as a 
digital diary showing different examination phases. Pictograms, photographs, and 
visual schedules were personalized in a way that children with autism and their 
parents participated in their choice. During the 8-month training program, an iPad 
with the application was the mediator between a child with autism and a dentist. The 
intervention that combined behavioral techniques and visual pedagogy with ICTs 
proved to be effective in reducing dental fear and increasing the compliance of par-
ticipants with autism.

A significant improvement has been made in personalizing multimedia content 
used to prepare children with autism for dental interventions in the last few years. 
The first visit to a dentist is usually used to determine how much a child cooperates 
and collect data about dental hygiene, sensory hypersensitivity, habits in using 
ICTs, etc. Bondioli et al. (2018) created a team consisting of researchers, dentists, 
psychologists, developers, dental technology experts, and parents of children with 
autism to design a personalized multimedia kit, based on the principles of participa-
tory design, to be used at home between two visits to a dentist. The photographs and 
videos show a patient’s activities from entering the clinic to sitting on a dental chair, 
certain examination phases, and dental equipment and setting. The children were 
allowed to make their own photographs and videos at each examination, which were 
later added to the multimedia material. In addition, various cognitive games and 
interactive PDFs with sound effects were designed to give patients with autism the 
most realistic insight into the procedures that await them.
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Similar multimedia content has also been successfully used in the My Dentist 
application (Narzisi et al., 2020). Apart from the content designed for home use, this 
application allows patients with ASD to observe themselves during the examination 
(mirror mode), relax by watching a favorite video (distractor mode), or have fun 
after the examination (reinforcement mode).

Watching films, listening to favorite music, counting, and even casual chatting 
with the staff are frequently applied distraction techniques in dental care. However, 
using VR technologies as distractors during dental interventions is still in the initial 
phase. The first results of the study conducted by Suresh and George (2019) are 
encouraging. They achieved significant anxiety reduction during dental examina-
tions by providing patients with autism with a fully immersive experience, blocking 
all potentially aversive stimuli from the dental office environment.

9.4  Telehealth

The Health Resources and Services Administration of the US Department of Health 
and Human Services defines telehealth as “the use of electronic information and 
telecommunication technologies to support long-distance clinical health care, 
patient and professional health-related education, health administration, and public 
health” (HRSA, 2021). Telehealth services can be transmitted in synchronous and 
asynchronous modes. Synchronous telehealth means that a trained expert or a team 
of experts provide remote services using different technologies in real time. 
Asynchronous telehealth services are based on a store-and-forward method when, 
for example, parents upload videos of their children’s behavior to a certain web 
portal, which are then analyzed by a team of experts (Alfuraydan et  al., 2020; 
Glumbić & Đorđević, 2020; Lamash et  al., 2022). Depending on the purpose of 
telehealth services, availability of ICTs, digital literacy of potential users, and avail-
able time, these services can be provided in a variety of ways—phone calls, video-
conferencing, emails, instant messengers, forums, online platforms, mobile and 
web applications, national platforms for Internet-delivered treatments, and some-
times specially designed software for interventions in people with autism (Dahiya 
et al., 2020; Ellison et al., 2021; Lamash et al., 2022; Панцырь & Шведовский, 2020).

Telehealth services can be a convenient way to overcome the obstacles in using 
support services that many families of people with autism face. It is known that 
autism is diagnosed later, and support services are less available in rural communi-
ties, which are geographically distant from large urban areas, and in individuals 
living below the poverty line compared to wealthier users from urban areas 
(Antezana et al., 2017).

The COVID-19 pandemic created additional difficulties in providing direct sup-
port to people with autism and their families. However, it was at the same time a 
great impetus for the development of telehealth services. Telehealth services soon 
replaced interventions that were until then performed in direct contact. The main 
advantages of telepractice are the following: availability to a wider range of users, 
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cost-effectiveness, possibility to perform the intervention in a natural environment, 
and satisfaction of the parents of people with ASD (Alfuraydan et al., 2020; Dahiya 
et al., 2020; Ellison et al., 2021). However, the introduction of telehealth interven-
tions did not go smoothly. At the beginning of the pandemic, almost 40% of the 
surveyed parents refused to use telehealth services. As it soon became clear that the 
pandemic would last much longer than the seasonal flu, an increasing number of 
families started using telehealth services. By comparing the families of children 
with autism who accepted with the ones who refused telehealth support, it was 
found that neither sociodemographic variables (gender, age, socioeconomic status, 
ethnicity, language) nor adaptive and speech-language abilities of people with 
autism significantly affected their decision. It turned out that parents who provided 
their autistic children with more intensive behavioral interventions and more speech 
and occupational therapy before the pandemic were more inclined to use telehealth 
technology to continue with the interventions (Aranki, 2022).

Adapting to telehealth support services involves both internal and external con-
texts. Motivating users to accept remote interventions, reorganizing working meth-
ods, rules, management, and redistribution of resources refer to the internal context. 
The most important external contextual factor is the technology itself. The existing 
digital divide is further deepened in crises such as a pandemic if attention is not paid 
to the pragmatic adaptation of telehealth services. In South Africa, such adaptation 
involved providing remote support in the asynchronous mode because many fami-
lies did not have a stable and fast Internet connection (Franz et al., 2022).

Telehealth is used for assessment, intervention, and counseling in people with 
autism. Two review studies, published in a relatively short period (Ellison et al., 
2021; Sutherland et al., 2018), found that assessment-related research was signifi-
cantly rarer than research dealing with different interventions.

Telehealth is used for autism screening and diagnosis, functional assessment, 
preference assessment, speech and language assessment, etc. Remote screening is 
an important current issue since access to many services has been limited due to the 
epidemiological situation. Videoconferencing is usually used for remote screening, 
allowing a team of experts to evaluate a child in the natural environment. Another 
approach is based on mobile and web applications. By using these applications, 
parents can share important information about their children’s developmental his-
tory, complete a screening instrument, or upload videos of their children in different 
situations. Some applications provide ecological momentary assessment, i.e., 
dynamic assessment of symptoms that may vary at different times of day (Dahiya 
et al., 2020).

Interventions are mostly aimed at training parents and, to a much lesser extent, at 
training experts or working directly with people with autism. Telehealth is mainly 
used for early intervention, using behavioral techniques, functional communication 
training, social skills training, language interventions, consultations, etc. (Ellison 
et  al., 2021; Sutherland et  al., 2018). Behavioral interventions usually include 
technology- based training and coaching. Technology-based training is provided so 
that people who conduct the intervention become familiar with the theoretical foun-
dations of a technique or program to be used by using technological devices. On the 
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other hand, coaching is individual training in performing an intervention followed 
by feedback (Ferguson et al., 2019). Video coaching can also be organized for a 
group of parents. Garnett et al. (2022) provided training for the parents of 11 partici-
pants with autism in implementing the Hanen More Than Words program aimed at 
encouraging social communication. The parents pointed out positive changes in 
their children and listed interactive learning opportunities, group participation, 
video coaching, and service individualization as advantages of the program.

The accuracy of autism diagnosis made by the telehealth method ranges from 
80% to 91% compared to traditional in-person diagnosis (Stavropoulos et al., 2022). 
Telehealth interventions have been effective in at least one of the outcome variables 
related to children with ASD, with positive effects on parents’ self-confidence and 
high social validity ratings. Usually, there is no significant difference in the quality 
of interventions performed using the traditional or the telehealth method (Drew 
et al., 2022; Ellison et al., 2021; Ferguson et al., 2019; Garnett et al., 2022; Glumbić 
et al., 2022b). Studies dealing with the reduction of autistic symptoms and improve-
ment of mental health in adolescents with autism through telehealth services are 
scarce and do not yet provide sufficient empirical evidence for their efficacy 
(Lamash et al., 2022).

Despite the encouraging results of published studies on using the telehealth 
approach in assessing and treating people with ASD, there are still some limitations 
in their application. Some barriers are related to the disparity in the accessibility of 
ICTs and the disability digital divide also present in people with autism, especially 
those living in poorer and rural areas. Most research studies on the effects of tele-
health interventions in people with autism included white people belonging to the 
upper-middle class from Europe and America (Franz et  al., 2022). Even when 
potential problems related to the availability of telehealth technologies are solved, 
we face difficulties related to gestural or positional prompting and accurate interpre-
tation of facial expressions in the synchronous mode of telehealth services. Although 
existing research shows positive effects of telehealth interventions, they are based 
on a small number of participants, and their quality ratings are, as a rule, low 
(Ferguson et al., 2019).
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Chapter 10
Risks Related to Digital Technology Use

10.1  Problematic Internet Use

In the late 1990s, the first case studies were published, describing the negative con-
sequences of excessive Internet use on daily functioning, social relations, and work 
achievement (Young, 1996). Papers from that period often used the term Internet 
addiction as an umbrella term that included various forms of addictive behavior in 
the online space, regardless of whether it referred to social media activities or addic-
tion to games, gambling, pornography, shopping, etc. The concept of Internet addic-
tion has been widely criticized. Some authors point out that the Internet is just a 
medium for conducting certain activities. Thus, using the term Internet addiction to 
denote a specific addictive behavior in the online space would make as much sense 
as saying that a person addicted to a psychoactive substance is actually addicted to 
the bottle containing the substance (e.g., Kuss & Griffiths, 2017). The term addic-
tion can also be questionable since various forms of excessive Internet use are often 
transient, while substance abuse is usually chronic. In addition, there is a justified 
fear that the uncritical use of the term addiction could underestimate the severity of 
“real” addictions on the one hand and pathologize common forms of behavior on 
the other (Király & Demetrovics, 2021). Therefore, we will mainly use the term 
problematic Internet use (PIU) in this chapter.

Since the concept of normal Internet use has been changing due to technological 
advances, generalized PIU is difficult to define. However, most authors agree that 
the main symptoms include preoccupation with the Internet, not being able to con-
trol the time spent online with the increasing need for more, mood swings that 
become especially intensified when the Internet is denied, and negative conse-
quences of excessive Internet use (Murray et al., 2021). Some research shows that 
the core symptoms of PIU (i.e., those highly related to other symptoms) change 
with age. The core symptoms of PIU include increasing time for satisfaction and 
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Fig. 10.1 The model on the development and maintenance of a specific Internet use disorder. Bold 
arrows represent the main pathways of the addiction process. (Reproduced from Brand et al., 2016)

empty life in early adolescence, the lack of sleep, failure to stop, and depression in 
middle adolescence, and just depression in late adolescence (Liu et al., 2022).

Brand et al. (2016) developed a theoretical framework for understanding the pro-
cesses leading to PIU—Interaction of Person-Affect-Cognition-Execution (I-PACE) 
(Fig. 10.1). According to this model, PIU results from the interaction between pre-
disposing factors (e.g., genetic factors, traumatic childhood experiences, and 
comorbid conditions such as depression, anxiety, and ADHD) and affective and 
cognitive reactions to internal and external stimuli (e.g., dysfunctional stress-coping 
patterns, belief that the Internet could help to escape problems, achieve satisfaction, 
and regulate mood). Insufficiently developed executive functions have a significant 
role in PIU development, as well as gratification, which is achieved at least in the 
initial phases of PIU development, additionally increasing the need for Internet use.
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Although I-PACE needs further empirical assessment, it is important to consider 
the interaction of complex factors that result in PIU in the specific population of 
people with ASD.

10.1.1  Problematic Internet Use in People with Autism

People with ASD are considered particularly vulnerable to PIU, primarily due to the 
main characteristics of the disorder, such as difficulties in social interaction, limited 
interests, repetitive activities, their propensity to use digital technologies, and pref-
erence for visual stimuli (Normand et al., 2021). In addition, it is known that PIU is 
associated with anxiety, depression, and ADHD (Moreno et al., 2022) and that these 
psychiatric disorders are common comorbidities in people with ASD (Leader 
et al., 2022).

Research generally shows that PIU is much more common in people with autism 
compared to their typically developing (TD) peers. These studies have usually used 
a cross-sectional study design, while self-report measures have been used to assess 
PIU. Convenience samples have usually included children and adolescents with a 
clinical ASD diagnosis.

One of the scarce studies in which the assessment was based on parental reports 
found that the participants with ASD had significantly higher scores on a scale 
assessing excessive Internet use than their TD peers and that the negative conse-
quences of using electronic media were much more frequent in the subsample of 
children with autism (MacMullin et al., 2016).

Three self-report Japanese studies used Young’s Internet Addiction Test (YIAT, 
Young, 1998) to assess PIU. The total score on this questionnaire ranges from 20 to 
100 points. Some authors consider 70 points the addiction cutoff score, noting that 
participants with 40–69 points may be addicted to the Internet (So et  al., 2017, 
2019). Kawabe et al. (2019) believe that participants with 50 and more points on 
YIAT show signs of addiction. In relation to the set criteria, So et al. (2017) found 
that the prevalence of addictive Internet use in adolescents with ASD was 10.8% 
and 12.5% in participants with ADHD. Every fifth participant with autism and 
comorbid ADHD exceeded the cutoff score on YIAT. Two-thirds of the sample from 
this research were included in the follow-up study 2 years later. A high correlation 
was determined between the YIAT scores on the first and repeated testing. The 
scores were above the cutoff values in 8.9% of children with ASD and 22.2% of 
children with ASD and ADHD. Significant individual variations were noted. 
Remission occurred in 60% of participants with autism, but new cases of addictive 
behavior were also found (So et al., 2019). Since the cutoff score was lower com-
pared to previously mentioned studies (So et al., 2017, 2019), Kawabe et al. (2019) 
quite expectedly concluded that the PIU prevalence in adolescents with ASD was 
much higher (45.5%). These authors found that the participants with autism who 
showed signs of PIU differed from their peers with ASD with no PIU symptoms in 
pronounced ADHD traits.
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In a clinical sample of 60 participants with ASD in Turkey, Coskun et al. (2020) 
found that 23 (38.3%) had PIU. The participants with PIU spent on average 4.54 h 
a day online, while “normal” Internet users spent just under 2 h a day in online 
activities.

One of the scarce studies of this type included adult participants 20–75 years of 
age (Umeda et  al., 2021). In this research, the prevalence of PIU in adults with 
autism was 26.4%. Adults with ASD were 2.6 times more likely to have Internet 
addiction than the TD participants in the control group.

Shane-Simpson et al. (2016) brought rare dissonance in the already formed con-
cept of the high PIU prevalence in people with autism. They found no statistically 
significant differences in compulsive Internet use between students with ASD and 
their neurotypical peers. These authors found a relationship between compulsive 
Internet use and nonsocial autism symptoms. They concluded that the main reason 
for excessive online activities was the abundance of possibilities the Internet pro-
vided to meet their specific interests. The results of a network analysis of PIU symp-
toms were in accordance with the mentioned claims, showing that the relation 
between “Life is boring and empty without the Internet” and preoccupation with the 
Internet was much stronger in people with ASD than in TD participants (Hirota 
et al., 2021).

In a systematic review of PIU in people with autism, Normand et al. (2021) list 
the most common PIU correlates: time spent online, age at which an individual 
started using the Internet, depression, inattention, hyperactivity, impulsivity, defi-
ance, and escapism.

10.2  Gaming Disorder

Although Internet addiction and PIU are recognized as important research topics, 
there is a growing belief that these generalized concepts should be replaced by spe-
cific online activities that are considered problematic (Király & Demetrovics, 2021). 
Gaming disorder (GD) is a specific form of PIU, and all global issues about the 
relationship between excessive and addictive Internet use are also relevant for 
GD. However, unlike Internet addiction, which is (still) not recognized as a separate 
clinical entity, GD has been included in the ICD-11 classification developed by 
WHO (2022) as a diagnostic category. GD is characterized by “persistent or recur-
rent gaming behavior (‘digital gaming’ or ‘video-gaming’) which may be online 
(i.e., over the Internet) or offline” and manifested by:

• Loss of control over gaming.
• Giving priority to gaming to the extent that all other life activities become less 

important.
• Continuation of gaming despite the negative consequences of such behavior.
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For making the diagnosis, the observed symptoms should last for at least a year 
and significantly affect personal, family, and social life, education, work, and other 
areas of functioning (WHO, 2022).

The American Psychiatric Association (APA, 2013) is much more cautious about 
the nosological status of the Internet gaming disorder (IGD), classifying it as a 
“condition for further study.” In order to make a diagnosis, at least five out of nine 
diagnostic criteria should be present for 1 year:

• An individual is preoccupied with gaming; they constantly think about previous 
games and the ones yet to be played.

• Irritability, anxiety, sadness, and other withdrawal symptoms that occur when an 
individual is prevented from gaming.

• Tolerance manifested in the gradual increase in the need to spend more and more 
time gaming.

• Unsuccessful attempts to control online gaming.
• Loss of interest in hobbies and other fun activities that have been “suppressed” 

by gaming.
• Continuation of gaming despite psychosocial problems.
• Concealing information about the time spent online from parents, therapists, and 

other people.
• Using gaming as a means to avoid negative feelings.
• Negative consequences of gaming in social relations and educational and work 

activities.

Although there are numerous studies on GD, there is still no reliable data on the 
prevalence of this disorder. In a meta-analysis of 61 studies conducted in 29 coun-
tries, Kim et al. (2022) found that the overall pooled prevalence of GD was 3.3% 
and that by selecting representative sample studies, the prevalence decreased to 
2.4%. High heterogeneity in evaluating the prevalence of GD can be attributed to 
various factors such as the way of forming the sample, assessment instruments, 
participants’ age, the region, cultural factors, quality of research, etc. (Kim 
et al., 2022).

10.2.1  Gaming Disorder in People with Autism

People with ASD are considered vulnerable to PIU in general, which is also true for 
specific activities such as gaming. Studies on children and adolescents have found a 
positive relationship between autism and GD (MacMullin et al., 2016; Mazurek & 
Wenstrup, 2013; Mazurek & Engelhardt, 2013a; Paulus et al., 2020) with medium 
or large effect sizes. It has also been determined that adults with ASD spend more 
time daily playing computer games, spend most of their free time in these activities, 
and show more symptoms of pathological gaming than the TD population 
(Engelhardt et al., 2017). Comparing adults with autism and neurotypical people 

10.2 Gaming Disorder



200

Murray et al. (2022) found similar results. GD criteria were met by 9.1% of partici-
pants with autism and 2.9% of neurotypical participants in their study.

Although research studies conducted in different countries, on different samples, 
and using numerous assessment instruments have noticeably similar results, the 
obtained findings should be considered with caution since most studies regard gam-
ing as a continuous variable and do not use a specific cutoff score to distinguish 
excessive and addictive gaming (Craig et al., 2021). In addition, the issue of distin-
guishing between addictive and repetitive behavior has not yet been fully resolved 
(Paulus et al., 2020). The narrow and limited interests of people with autism can be 
directed at gaming. Unlike TD individuals who often change their interests in ado-
lescence, people with autism can focus on one area for a longer time (Coutelle et al., 
2021). However, the time spent on gaming cannot be the only GD criterion. Although 
the function of gaming is mainly fun, some people do these activities professionally. 
Esports are becoming increasingly recognized as sports activities, and the “athletes” 
who invest great time and energy in preparing for competitions should be distin-
guished from ordinary gamers (Kaye et  al., 2021). Gaming function should also 
always be considered in people with ASD since it could have significant implica-
tions for the treatment. Another limitation of the existing research is related to par-
ticipants’ sociodemographic characteristics. The samples usually included male 
children and adolescents, and almost three-quarters of the participants had average 
intellectual abilities (Coutelle et al., 2021), which brings the possibility of general-
izing the results into question.

Video games can be especially appealing to people with ASD because they offer 
a structured, clear, and predictable environment, provide practically unlimited 
opportunities for satisfying specific and repetitive interests, do not set high social 
demands, and are based on a limited set of rules. Various audiovisual effects can 
have a reinforcing effect on people with autism (Mazurek & Engelhardt, 2013b), 
which is especially pronounced in situations where the reward system has been 
changed. There is neurobiological evidence that individuals with autism and comor-
bid GD have reduced connectivity in cortical, subcortical, and limbic areas respon-
sible for reward processing, and in cortical areas associated with executive control 
(Kuriki et al., 2020). ADHD in people with autism also increases the risk of GD 
(Murray et al., 2021; Normand et al., 2021). Due to their impulsivity, difficulty in 
inhibiting responses, and easy loss of control, people with ASD have high addictive 
potential (Coutelle et al., 2021; Craig et al., 2021). On the other hand, some games 
have been designed to create a strong desire to continue gaming. This particularly 
refers to massively multiplayer online role-playing games (e.g., World of Warcraft). 
Role-playing games usually require more time to reach a goal compared to shooter 
games or real-time strategy games. In addition, rewards and punishments are sig-
nificant structural components of these games, so they easily cause addiction in 
predisposed individuals (Kaye et al., 2021; Normand et al., 2021).

In a systematic review of studies on GD in people with ASD, Craig et al. (2021) 
point out that the game genre is one of the possible GD predictors. Other most com-
monly mentioned predictors are average daily time and the amount of free time 
spent on gaming, higher cognitive abilities, insufficient parental control and 

10 Risks Related to Digital Technology Use



201

guidance, attention deficits, and oppositional behavior. Alienation from other peo-
ple and low cognitive reappraisal are significant GD predictors in adults with ASD 
(Murray et al., 2022). People with autism are more prone to solitary gaming than 
TD participants who prefer multiplayer mode (Paulus et al., 2020), which could also 
increase the risk of GD. Although studies indicating possible gender differences are 
scarce, it seems that males with ASD are more prone to GD than females, which 
corresponds to research findings in the typical population (Craig et al., 2021).

10.3  Cyberbullying

Cyberbullying is most often defined as a form of aggressive behavior exhibited 
intentionally and repeatedly through electronic contacts with people who cannot 
easily defend themselves (Kowalski et al., 2014). The mentioned and other similar 
definitions clearly attempt to associate cyberbullying with traditional bullying by 
listing three main characteristics of this aggressive behavior: intentionality, repeti-
tiveness, and power imbalance between perpetrators and their victims. While inten-
tionality is evident, the remaining two criteria are not always easily applied in 
cyberbullying. Regardless of their severity, single acts of aggressive behavior toward 
different people in different circumstances do not fit the definition of traditional bul-
lying. However, only one malicious act in cyberspace, such as posting inappropriate 
photographs or videos online or distributing them to multiple users, may lead to 
long-term humiliation of the victim due to the possibility to share and reproduce 
such content indefinitely (Dooley et al., 2009). It is also difficult to determine the 
power imbalance in online interactions. The feeling of not being able to control 
aggressive attacks in online space is enough to put an individual in the position of a 
victim (Dooley et al., 2009), regardless of the actual or apparent superiority of a 
potential perpetrator. A cyberbully is often anonymous. Also, people who do not 
have significant social power in the actual environment can be perpetrators of cyber-
bullying. Unlike traditional bullying that involves a specific location or time, cyber-
bullying can occur anywhere and anytime. Although in many ways similar, 
traditional and cyberbullying cannot be assessed by the same criteria (Law 
et al., 2012).

Some authors distinguish between cyber-teasing, which does not meet any of the 
mentioned criteria; cyber-arguing, which involves only the intention to hurt others; 
and cyberbullying, which should satisfy all three criteria (Vandebosch & Van 
Cleemput, 2008). Cyberbullying is sometimes referred to as electronic, online, or 
Internet violence with unclear boundaries in the scope and content of these terms.

Cyberbullying perpetrators can use email, social media, chat rooms, instant mes-
saging, websites, online games, blogs, etc. (Eldrige et al., 2021; Hu et al., 2019; 
Kowalski et  al., 2014). There are many different forms of cyberbullying. They 
include flaming, bashing, or cyberharrasing (expressing hostility through insults, 
swearing, and other forms of abusive language, from name-calling to death threats), 
cyberstalking, social exclusion, masquerading (the perpetrator pretends to be 
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someone else and sends messages as that other person to harm the victim), and out-
ing and trickery (the perpetrator tricks the victim into revealing personal informa-
tion and then shares it; sending humiliating photographs, messages, or videos; 
distributing embarrassing photographs and videos of the victim; trolling; identity 
theft etc.) (Bauman, 2010; Eldrige et al., 2021; Hwang et al., 2018; Moor et al., 
2010; Wright, 2018). Although cyberbullying is by nature psychological, indirect 
violence, there are cases where traditional physical violence and cyberbullying are 
combined through the happy slapping phenomenon, which involves recording and 
sharing aggressive or sexual attacks on a victim (Wright, 2018).

Cyberbullying can have numerous negative consequences, especially in adoles-
cence, such as anxiety, depression, adjustment disorders, substance abuse, and 
somatic problems. Cyberbullying victims are also more prone to self-harm (e.g., 
self-cutting and self-burning), which involves deliberately hurting oneself without 
suicide attempts but with the increased risk of suicidal behavior (Dorol & Mishara, 
2021). In a research study on large samples of adolescents from Israel, Lithuania, 
and Luxembourg, 6.5% of the participants 15 years of age were victims of cyberbul-
lying. Boys were at a twice greater risk than girls. In all three countries, cyberbully-
ing victims were significantly more likely to have suicidal ideas and plan and 
attempt suicide than their peers who did not have such experience (Zaborskis 
et al., 2019).

As a stressful life event, bullying cannot fully account for these psychopathologi-
cal manifestations. There are biologically and cognitively vulnerable individuals in 
whom the negative effects of bullying are much more pronounced (Swearer & 
Hymel, 2015). Although the effects of bullying have usually been examined in a 
typical population, some studies show that people with disability are at greater risk 
and have more severe consequences of traditional and cyberbullying than their TD 
peers (Dorol & Mishara, 2021; Eldrige et al., 2021; Wright & Wachs, 2019).

10.3.1  Cyberbullying in People with Autism

Adolescents with ASD are at greater risk of victimization than their TD peers (Chan 
et al., 2018; Wright, 2018). It is not uncommon for them to be the victims of tradi-
tional and cyberbullying at the same time and suffer the consequences of different 
types of bullying—physical, verbal, and relational (Holfeld et al., 2019; Kloosterman 
et al., 2013; Kowalski & Fedina, 2011). Hellström (2019) points out the danger of 
polyvictimization that involves being exposed to different forms of victimization in 
different contexts, which, apart from bullying, also include conventional crimes, 
maltreatment, and indirect victimization when the victim is a witness of maltreat-
ment. When an individual is targeted as a victim because of autism, it is a hate crime 
that can have various forms: verbal abuse, harassment, intimidation, cyberbullying, 
property destruction, physical violence, etc. It is believed that people with severe 
forms of autism get the support they need more easily because their difficulties are 
more noticeable. However, specific support needs of people with HFA can be 
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neglected in this field, making them even more exposed to hate crime (Chaplin & 
Mukhopadhyay, 2018).

Hellström (2019) believes that the existing research underestimates the severity 
of cyber victimization in people with autism and that it is difficult to determine its 
actual extent due to different methodological designs. Different data can be obtained 
depending on whether the assessment is based on parent or self-reports of people 
with ASD. Thus, on a sample of adolescents with ADHD and Asperger syndrome, 
Kowalski and Fedina (2011) determined significant differences in the assessment of 
time spent online (the adolescents admitted that they spent more time online than 
their parents thought) and perceived safety (the adolescents considered the Internet 
a safer place compared to their parents). Almost every fifth participant stated that 
they had never discussed cyberspace safety with their parents, while 24% said to 
have done it very rarely. On the other hand, the parents usually believed that they 
had often discussed that topic with their children. Research shows that the participa-
tion rates of adolescents with HFA in cyberbullying, both as victims and perpetra-
tors, are significantly higher when the assessment is based on self-reports rather 
than on parent reports (Hu et al., 2019). Kloosterman et al. (2013) found no such 
differences.

Just as parents may not have a clear insight into their children’s online activities, 
including cyberbullying, adolescents with autism may also lack the capacity to rec-
ognize the situations in which they are either perpetrators or victims of cyberbully-
ing. Thus, Hwang et al. (2018) created vignettes that described possible situations 
of traditional and cyberbullying, aiming to examine whether participants with 
autism could recognize them. The research was conducted on a sample of 89 ado-
lescents with HFA and 490 TD peers. After a short explanation of what was meant 
by bullying and cyberbullying, the participants were presented with the vignettes. 
The results showed that the adolescents with HFA somewhat better understood 
cyberbullying situations than the control group. Their mistakes mainly involved 
false-positive findings on the vignettes describing some forms of cyber violence that 
were not cyberbullying.

The main clinical characteristics of autism are considered significant risk factors 
for cyber victimization. This primarily refers to difficulties in social communica-
tion, theory of mind deficit, inadequate understanding of social signals, motor man-
nerisms, and other unusual behaviors and rituals (Hu et al., 2019; Matthias et al., 
2021). Difficulties in understanding and producing paralinguistic communication 
elements (according to Đorđević et al., 2016) and problems in understanding sar-
casm and irony can result in inappropriate reactions in a specific communication 
context (Holfeld et al., 2019). Some people with ASD may exhibit fear in social 
contact with strangers. Socially anxious individuals sometimes look for a way out 
in the online world. However, the more time they spend online, the greater the 
chances of victimization are. Cyber victimization further increases social anxiety in 
people with ASD, thus closing the vicious circle (Liu et al., 2021). Repeated victim-
ization and peer rejection reduce the coping strategies of adolescents with autism, 
leading them to anxiety and depression. Peer rejection has proved to moderate a 
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positive relation between cyber victimization and depression (Wright & 
Wachs, 2019).

Research on cyberbullying in people with ASD is scarce. One of the first studies 
included a sample of children with ADHD and/or Asperger syndrome 10–20 years 
of age. It was shown that the participants were often the victims of traditional (57%) 
and cyberbullying (21%), while 5.8% were the perpetrators of cyberbullying 
(Kowalski & Fedina, 2011). Since the results refer to the sample as a whole, it is not 
possible to precisely determine whether there are differences between the children 
with ADHD and HFA. Information about ADHD, either as a separate or co- occurring 
condition, is very significant since ADHD is a possible risk factor for the participa-
tion of people with autism in cyberbullying, both as victims and as perpetrators 
(Kloosterman et al., 2013).

A study conducted in Canada showed that adolescents with HFA were more 
likely to be the victims of cyberbullying (12.5%) by using computers and sending 
emails compared to their peers with other disabilities (4.5%) and TD participants 
(4.2%). They were also the perpetrators more frequently than the other two groups 
(Kloosterman et al., 2013). A more recent Canadian study was conducted on a sam-
ple of 23 participants with autism 10–17 years of age. It showed that 73.9% of the 
participants were the victims, while 17.4% were the perpetrators of cyberbullying. 
Two-thirds of the participants did not know why they were being attacked in the 
online environment, while disability and physical appearance were reported as rea-
sons by 11% of the participants, respectively. Researchers from different parts of the 
world have concluded that adolescents with ASD are much more often the victims 
than the perpetrators of cyberbullying. Research conducted in Taiwan shows that 
the ratio is 13.7%:8.2% (Liu et  al., 2021), in Spain 51.6%:9.7% (Iglesias et  al., 
2019), and in Canada 12.5%:8.5% (Kloosterman et al., 2013).

Victimization in cyberspace is associated with mental health problems of adoles-
cents with autism, primarily anxiety, depression, and suicidal behavior (Holfeld 
et al., 2019; Hu et al., 2019; Wright & Wachs, 2019). On a sample of adolescents 
with HFA 11–18 years of age, Hu et al. (2019) found that older participants were 
more likely to participate in cyberbullying both as perpetrators and victims, possi-
bly because they spent more time online. Adolescents with numerous symptoms of 
oppositional defiant disorder also had both roles more frequently. Their irritability 
and aggression directed them to aggressively attack others, while they were also 
targeted as potential victims. When the influence of sociodemographic factors was 
controlled, the role of cyberbullying perpetrators in people with autism was not 
related to increased anxiety, depression, and suicidal behavior.

Unfortunately, at this point, studies on people with ASD as perpetrators of cyber-
bullying are scarce, while the roles of cyberbully victims and bystanders have not 
been researched. Almost all existing research is aimed at people with HFA as cyber-
bully victims, and individuals with lower cognitive abilities may also be at certain 
risk. In addition, researchers often start from the fact that young people most fre-
quently use modern technology. Thus, the focus is on adolescents with ASD.

One of the scarce studies on cyberbullying in adults with ASD included 78 par-
ticipants 18–59  years of age, mainly from European countries. Data on their 
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victimization experience while using social media was collected. Much more par-
ticipants had the role of victims (31%) than perpetrators (2.7%) of cyberbullying. 
Six (8%) participants were in the category of cyberbully victims. Almost a quarter 
of the victims (24%) experienced social exclusion since they were ignored by other 
users of social networking sites or Internet chat rooms. The feeling of belonging to 
the online community positively correlated with the self-esteem of adults with 
autism, while the experience of being ignored and rejected was associated with low 
self-esteem. Somewhat fewer participants reported that other social media users had 
spoken ill of them in the online space (23%) or had sent them unpleasant messages 
(22%) (Triantafyllopoulou et al., 2021).

Based on the obtained data, it is clear that preventive and intervention programs 
related to cyberbullying in people with ASD should be aimed at individuals with 
autism, their family members, and school. The starting point for all participants 
would be education about possible forms of cyberbullying and their consequences. 
In order to reduce the vulnerability of people with ASD, we should work on the 
development of their coping skills, communication, theory of mind, social skills, 
and digital citizenship (according to Liu et al., 2021). The role of parents as media-
tors (e.g., setting the rules for using digital technologies, limiting the availability of 
specific content and time spent online, discussing appropriate online behavior) and 
their support may alleviate the negative psychological effects of cyber victimization 
(Wright, 2018). There are indications that students with autism who attend special 
schools are at a lower risk of bullying than those attending regular schools (Chan 
et al., 2018; Eldridge et al., 2021). School connectedness is a significant protective 
factor (Dorol & Mishara, 2021), and peer acceptance mitigates the negative effects 
of cyber victimization (Wright & Wachs, 2019). Thus, one strategy to prevent 
cyberbullying and its consequences would be to improve the overall school climate. 
To our knowledge, there are no evaluated prevention and intervention programs 
related to cyberbullying in people with ASD.

10.4  Cybercrime

Cybercrime is an umbrella term for various illegal activities carried out using a 
computer and the Internet (Ledingham & Mills, 2015). These activities can roughly 
be divided into two groups: cyber-enabled crimes and cyber-dependent crimes. 
Some criminal activities, such as fraud, have existed for centuries, and the Internet 
has only increased their effect. Such activities are cyber-enabled crimes. On the 
other hand, hacking, deliberate virus spreading, denial of service, and many other 
forms of cybercrime can only be carried out using digital technologies, which is 
why they are called cyber-dependent crimes. Virtually all devices providing online 
access (desktop and laptop computers, game consoles, smart TVs, and phones) can 
be attack targets (Brosnan, 2021).

Due to the need to harmonize national cybercrime legislation and foster interna-
tional cooperation in implementing crime prevention and legal measures, the 
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Council of Europe adopted the European Convention on Cybercrime in 2001, also 
known as the Budapest Convention (Council of Europe, 2001). The Convention lists 
the following criminal activities:

• Offences against confidentiality, integrity, and availability of computer data and 
systems (illegal access, illegal interception, data interference, system interfer-
ence, misuse of devices).

• Computer-related offences (forgeries and frauds committed on computers).
• Content-related offences (e.g., child pornography).
• Offences related to copyright infringement.

Hacking is one of the most well-known forms of cybercrime that can have vari-
ous forms, from identity theft to industrial and military espionage. There are also 
ethical or white hat hackers that do not belong to the criminal milieu but use their 
skills to pursue a career in cyber security. Sending fake emails to collect personal 
information is relatively common. Denial of access involves attacks on specific 
computer systems in order to disable them. It is usually performed by overloading 
the selected system with content to block its operation. Cybercrime also includes 
downloading other people’s files without permission, downloading screenshots of 
someone’s computer screen, recording what is typed on the keyboard, etc. (Brosnan, 
2021; Ledingham & Mills, 2015; NCA, 2017).

Cybercrime motives are various: financial gain, revenge, curiosity, desire for rec-
ognition, accepting a challenge to defeat the security system, etc. Hacktivism is a 
form of hacking motivated by political, ideological, or religious reasons. The exist-
ing research usually takes a broader perspective and rarely deals with specific forms 
of cybercrime (Edwards et al., 2022). Cybercrime perpetrators are usually younger, 
educated men (Edwards et al., 2022; NCA, 2017).

Some researchers are trying to determine the factors that may predispose some 
people to participate in cybercrime. Harvey et al. (2016) compared a group of stu-
dents, ethical hackers, with their colleagues who were not computer experts. The 
results showed that ethical hackers paid more attention to detail and showed a 
greater tendency toward systematization than the comparison group. Systematization 
is a tendency to analyze and construct systems, i.e., find the rules according to 
which certain systems, including computer systems, function. In addition to notic-
ing details, people with ASD have a relatively preserved, sometimes even superior, 
ability to systematize (Baron-Cohen, 2009). Thus, the question arises as to whether 
people with autism are at higher risk of participating in cybercrime than the general 
population.

10.4.1  Cybercrime in People with Autism

Despite the fact that people with autism may not always understand social signals 
and rules of behavior and have great difficulties in adapting to change, research 
shows that they do not commit crimes more frequently than people in the general 
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population (King & Murphy, 2014; Yu et al., 2021). With regard to the type of crime, 
people with autism are most commonly charged with crimes against person, crimes 
against property, and offences against public order, which also does not distinguish 
them from non-autistic perpetrators (Yu et al., 2021). Some research studies show 
that comorbid conditions, such as ADHD or psychotic disorders, can play a signifi-
cant role in the occurrence of criminal behavior in people with ASD (Blackmore 
et al., 2022). The mentioned studies mainly focus on different types of “traditional” 
criminal activities. Therefore, the question remains whether these people are more 
susceptible to specific types of crime, such as cybercrime.

Developed technical skills are certainly a prerequisite for a criminal career in 
cyberspace. Baron-Cohen (2012) speculates that there are many people with autism 
among Silicon Valley employees. He also points out that fathers of autistic children 
more frequently have technology careers than fathers of other children with devel-
opmental disorders or TD ones. Although these attitudes have been widely criti-
cized over the past decade, a recent study in Denmark indicates a relation between 
fathers’ occupations based on superior systematization skills and their children’s 
autism. Children whose both parents had extremely developed systematization 
skills had 35% greater chances of being diagnosed with autism compared to chil-
dren whose parents had equally developed systematization and empathy skills 
(Daysal et al., 2021). In a sample of over 450,000 participants from the UK, Ruzich 
et al. (2015) showed that the mean values of the Autism-Spectrum Quotient (AQ) in 
individuals with occupations in science, technology, engineering, and math (STEM) 
were significantly higher than in the participants with non-STEM jobs. AQ is a well- 
known self-administered instrument used to determine whether and to what extent 
individuals have autistic traits (Baron-Cohen et al., 2001). Of course, not all people 
with autism or autistic traits have superior computer skills, nor are those with 
advanced knowledge in digital technologies more prone to cybercrime.

Ledingham and Mills (2015) published the results of a preliminary study indicat-
ing a possible relation between autism and cybercrime. The research was based on 
collecting data through a questionnaire distributed to six national cybercrime units 
and two fraud and cybercrime units from eight different countries. The obtained 
data only detected that the participants had experience with people with ASD who 
committed a cybercrime, but the results could not be generalized.

Another study was published in the same year, examining the relation between 
autistic traits and cyberdeviancy in a sample of 296 university students (Seigfried- 
Spellar et al., 2015). This research observed cyberdeviancy as a broad concept that 
included different forms of cybercrime and cyberbullying. The results showed that 
very few cybercrime perpetrators (0.01%) had clinically significant AQ scores. 
There was no difference between hackers and non-hackers in the mean value of 
AQ. However, virus writers and identity thieves had significantly higher AQ scores 
than the students not included in the mentioned cyber-dependent crimes.

Payne et al. (2019) conducted a research study on the relation between cyber- 
dependent crimes and autism. Apart from TD participants, their sample also included 
participants diagnosed with autism. The sample consisted of computer science stu-
dents and alumni assumed to be well versed in digital technologies. These authors 
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found that autistic traits increased the risk of participating in cybercrime in the 
general population, with advanced digital skills contributing to about 40% of the 
relation between autistic traits and cyber-dependent crimes. On the other hand, the 
diagnosis of autism was not a particular risk factor for cybercrime.

A methodologically advanced study (Lim et al., 2021) did not determine a sig-
nificant relation between autistic traits and cybercrime. If criminal activities are 
evaluated by an instrument measuring only cyber-dependent crimes, the autism 
diagnosis does not increase the risk of participating in criminal activity. However, if 
a specific instrument evaluates both cyber-enabled and cyber-dependent crimes, 
people with autism are almost three times more likely to participate in criminal 
activity. Neither advanced digital skills nor theory of mind deficits contributed to 
the relation between autism and cybercrime. Compared to the general population 
participants, people with autism were more likely to download other people’s com-
puter screenshots; they tried to crack passwords to access other people’s data, used 
wireless without permission, and harassed other people through emails and social 
media. Unlike previously mentioned studies that used the AQ version with 50 items 
(Baron-Cohen et al., 2001), Lim et al. (2021) used a short version of the scale with 
only 12 items (Lundqvist & Lindner, 2017) which, according to the authors, mea-
sures the unidimensional construct of autistic traits better. In addition, various 
instruments were used to evaluate a broader scope of cybercrime. Unlike Payne 
et al. (2019), whose sample included digital technology experts, this research did 
not specify any particular inclusion criteria. To ensure the reliability of the obtained 
data, the authors excluded all participants who used automatic question-answering 
methods. Furthermore, a bogus question was included in the digital skills assess-
ment questionnaire. The participants were asked to mark on a 5-point scale to what 
extent they were familiar with GFTI snooping video software, which actually does 
not exist. All participants who did not choose the answer “not at all true” in this 
question were also excluded from the sample.

It seems that future research on cybercrime in people with autism will have to 
consider numerous methodological questions: whether all forms of cybercrime are 
covered by the existing assessment instruments; to what extent we can rely on self- 
report surveys as reliable information sources; whether all participants, especially 
those with autism, understand what cybercrime is; whether the possibility that per-
petrators of the most serious Internet crimes unwillingly report on their activities 
affects sample selection even when the research is anonymous; etc.

Most studies in this field rely on data collection through online surveys with 
anonymous participants. One of the scarce studies involving people with autism in 
forensic secure care settings aimed to examine specific autism characteristics that 
could be related to criminal activities on the Internet (Higham et al., 2021). They 
identified 23 Internet offenders with autism. The most common form of cybercrime 
was related to producing, using, and distributing child pornography, while email 
and social media harassment and terrorist activities were significantly rarer. Internet 
offenders with autism in secure units usually had some comorbid conditions (e.g., 
paranoid schizophrenia, delusional disorder, unspecified psychosis, bipolar disor-
der, depression, etc.), violent behavior, and traumatic experiences in the past.
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In order to understand the true nature of cybercrime, especially its most severe 
forms, it is necessary to expand research and include security units, taking into 
account specific deficits of people with autism, comorbid conditions, and previous 
life experiences. There are still no evidence-based interventions that can be used to 
prevent and treat cybercrime in people with ASD.
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Chapter 11
Self-Advocacy

11.1  Self-Advocacy: Defining the Concept

Self-advocacy is a civil rights movement developed in the 1960s and 1970s in the 
USA and the UK and then spread to other parts of the world. Although there is no 
universal definition of self-advocacy, we could understand this concept as the pos-
sibility for a person with disability to speak up for what they want or need (indi-
vidual self-advocacy), or for individuals to form groups and fight together for their 
rights and common goals (group or collective self-advocacy) (Dowse, 2001; Ryan 
& Griffiths, 2015). Self-advocacy is very closely related to the concept of self- 
determination, which implies that each person should make decisions about and 
manage their lives (Ryan & Griffiths, 2015; Sebag, 2010; Wehmeyer et al., 2000).

Self-advocacy activities often go beyond “speaking up” and include many other 
daily activities such as reading, writing, traveling, scheduling and holding meetings, 
preparing for performances, doing administrative work, etc. (Petri et  al., 2020). 
According to Test et al. (2005), self-advocacy involves four basic components—
knowledge of self, knowledge of rights, communication, and leadership. This means 
that self-advocates should be familiar with their rights and responsibilities, be pro-
vided with opportunities to stand up for them, fight for the right to make decisions 
that concern them through speeches and activities, and encourage others to take 
control over their lives (Pennell, 2001). Self-advocacy skills are learned. By analyz-
ing and reviewing the literature, Roberts et al. (2014) identified the following oppor-
tunities and ways to teach these skills—including self-advocacy in the curricula and 
vocational training, practicing these skills with peers, writing strategies, transition 
planning involvement, direct instruction, college-based transition programs, a 
weeklong program, and supporting students to lead their Individualized Education 
Plan (IEP) meetings. Teaching self-advocacy skills is associated with an increased 
perception of social support in the environment, a higher level of academic self- 
efficacy (Gillespie-Lynch et  al., 2017), improved skills for requesting 
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Fig. 11.1 Different types of organization of self-advocacy groups

accommodations (White et  al., 2014), improved health self-advocacy skills 
(Feldman et al., 2012), and greater likelihood of continuing education after high 
school, finding a job, and living independently (Zhang et al., 2019).

Self-advocacy groups may have different organizational structures (Fig. 11.1). 
Some may function independently of external factors, others may be a part of a 
greater organizational structure or coalition with other groups that include people 
with different disabilities, or they can be linked to organizations that provide sup-
port and a wider range of services (Crawley 1988, according to Ryan & Griffiths, 
2015). Self-advocates agree that different forms of self-advocacy should not be mis-
taken for representative advocacy, within which people without disabilities speak on 
behalf of children or adults with disabilities (Waltz et al., 2015).

11.2  Self-Advocacy and Autism

Until the 1990s, parents or relatives of people with autism, or professionals who 
worked with them, usually advocated for their rights. After that, the first groups of 
autistic self-advocates appeared. Since then, there have been constant debates, dis-
agreements, and sometimes even open conflicts between advocates for autism and 
autistic self-advocates about which group truly articulates the interests of the popu-
lation it represents (McCoy et al., 2020).

Petri et al. (2020) state that autistic self-advocates fight for the rights of people 
with autism, inform and educate people about what autism is and is not, support 
other autistic people, initiate and sign petitions related to topics important for this 
population, acquire new skills, etc. At the same time, autistic self-advocates fight for 
different ways of neurocognitive functioning to be respected, i.e., for neurodiver-
sity. Advocating for the rights of people different from neurotypical also involves 
insisting on specific terminology, i.e., on referring to people from the autistic spec-
trum as autistic persons or autistics, sometimes even with an initial capital letter 
(“identity-first” language) (Hughes, 2016; Lei et al., 2021).
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Also, autistic self-advocates insist that autistic persons should have the opportu-
nities to develop their sexual identity (Rosqvist, 2013). Advocating for continuing 
education is another important topic on the list of self-advocacy priorities. With the 
aim to support autistic people in college in self-advocacy, Autistic Self Advocacy 
Network (ASAN, 2011) published a handbook with all the necessary information, 
personal experiences of autistic people, and suggested ideas and guidelines.

Leadbitter et al. (2021) indicate that autistic self-advocates are also for redefin-
ing the concept of (early) interventions’ effectiveness, abandoning the instruments 
that assess the degree of symptoms manifestation, and partnership with autistic 
people in creating research design. Some autistic activists are academics, and their 
self-advocacy, among other things, also includes publishing articles in journals, at 
conferences and seminars (Grant & Kara, 2021; Woods et al., 2018); memberships 
in various scientific organizations such as Participatory Autism Research Collective, 
International Society for Autism Research (INSAR), and Autistic Researchers 
Committee; and using #AutisticsinAcademia on social media (Dwyer et al., 2021). 
Autistic academics advocate that different research teams include autistic research-
ers believing that this can contribute to quality and productivity (Dwyer et al., 2021; 
Grant & Kara, 2021), that autistic researchers are the ones who define the field of 
research, that it inevitably relies on the social model of disability, and that its results 
are aimed at improving the lives of people with autism (Chown et al., 2017). In 
addition, autistic researchers point out numerous barriers that prevent the employ-
ment of autistic academics at universities and advocate for overcoming them 
(Martin, 2020).

Autistic people also state that they would like more self-advocacy related to the 
lack of support services in situations of late diagnosis, unpleasant and painful expe-
riences with the system, feeling rejected and excluded, and communication barriers 
(Townson et al., 2007). With regard to this, autistic self-advocates insist on prioritiz-
ing the mental health of autistic people in healthcare research, i.e., traumatic experi-
ences these people have had during their lifetime, and on examining all potential 
adverse effects of medications and interventions they received as children (Benevides 
et al., 2020).

Although autistic self-advocates are often criticized for fighting only for the 
rights of high-functioning persons, the representatives of these movements insist 
that their advocacy includes the rights of people with intellectual disability, entirely 
dependent persons, those living in institutions, and those who cannot communicate 
conventionally but use augmentative and alternative communication devices 
(Ne’eman & Bascom, 2020).

Self-advocacy is not an easy process, and autistic people can face many obstacles 
such as the lack of financial resources, the lack of time for performing these activi-
ties, personal burnout due to overload, doubts the rest of the community may have 
related to the diagnoses of self-advocates, ideas they promote, conflicts and dis-
agreements with advocacy groups or other formal bodies and organizations, etc. 
(Waltz et al., 2015).

11.2 Self-Advocacy and Autism
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11.3  Digital Technology and Self-Advocacy

Petri et al. (2021) indicate that new forms of self-advocacy have recently emerged 
in the population of autistic people through online space, which do not rely on for-
mal organizations but on individual self-advocates. Furthermore, by researching 
self-advocacy, Petri et al. (2020) point out that autistic self-advocates create web-
sites, record videos, blog, vlog, and share information through social media.

Virtual space can be considered suitable for activism of autistic people (e.g., by 
posting on forums—writing texts, posting photographs, creating and sharing vid-
eos; participating in chat rooms; playing games; sharing experiences; etc.) because 
the usual distractors from daily face-to-face interactions are reduced to a minimum 
and because each autistic individual can easily articulate or interpret the messages 
of neurodiversity (Belek, 2017). According to Rosqvist et al. (2015), members of 
global online self-advocacy communities are people who function at different neu-
rocognitive levels and those who differ in their verbal abilities.

Online platforms can also be a tool that allows autistic people to be heard. In 
relation to this, Hughes (2016) points out that, for example, organizers of various 
gatherings or conferences where these people are discussed should provide different 
ways in which they can participate—e.g., typing a message, instead of saying it, on 
Twitter, email, or group discussions in virtual space (e.g., Google).

According to Autistic Minority International (2019), the Internet contributed to 
the visibility of autism and enabled the creation of a global self-advocacy move-
ment. However, 44% of the world population still has no access to this network. 
Thus, in order to increase the availability and accessibility of the Internet to autistic 
people, this organization advocates for the availability of online education, recogni-
tion of written electronic communication as universal design, special training for 
sellers of technological devices in working with autistic customers, deinstitutional-
ization of autistic people, and accessibility of information and communication tech-
nology (ICT) to people who live in institutions.

Furthermore, autistic people can take different online courses or may use avail-
able online resources (articles, books, videos, etc.) to learn about self-advocacy, 
ways in which they can advocate for themselves, and the possibilities offered by 
Facebook, Twitter, Pinterest, Instagram, video blogs, etc. These courses and 
resources are free and usually available on the websites of organizations that bring 
together autistic people and people from their environment, such as ASAN, 
Asperger/Autism Network (ANNE), Autism After 21, etc. Also, autistic self- 
advocates can participate in creating online courses on various topics for people 
with autism (Gillespie-Lynch et al., 2021; Rothman et al., 2022), developing safe 
online platforms for autistic people to socialize (Zhu et al., 2022), and designing 
games and applications that can be useful for autistic people (Libbi, 2021; 
Murphy, 2015).

The analysis of research literature on self-advocacy and technology shows that 
there are at least three paths that stand out—activities of online self-advocacy 
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communities through text messages, videos, and augmentative and alternative com-
munication (AAC) devices.

11.3.1  Online Discussion Groups: Autistic Space, Forums, 
and Blogs

The Internet can be the space where significant discussions of people with autism 
take place, through which experts and other people can learn about autism in a posi-
tive light, i.e., go beyond the boundaries of traditional ways of thinking about peo-
ple with autism. Brownlow and O’Dell (2006) followed the work of an online 
community of 39 autistic people for 4 months and analyzed all the messages they 
exchanged. Then, they singled out two important topics through a qualitative dis-
course analysis: “expert” knowledge of autism and self-identity with group labels. 
Within the first topic, autistic people discussed who real experts in autism were, 
whether professional or experiential insights were more important, and who should 
make the diagnosis—professionals or people with autism themselves. The second 
topic included questions about how to refer to people with and without autism, how 
neurotypical persons were different from autistic persons, positive aspects of autism, 
and whether neurotypicality could be observed in a negative context.

Bertilsdotter Rosqvist et al. (2013) analyzed the content of four online discussion 
groups of autistic adults over 4 months, or 998 exchanged messages. According to 
the results, autistic people believe that groups on the Internet are a great way to meet 
other people and communicate with them and an excellent opportunity to meet like- 
minded people. Furthermore, this analysis indicates that many autistic people con-
sider real-life spaces to be hostile environments completely adapted to neurotypical 
people, while the Internet communities support “autistic identity” and enable the 
creation of online autistic spaces with rules set by autistic people.

By analyzing the interactions between the members of Aspies Central, Wrong 
Planet, Aspies For Freedom, and Spectrumville online communities, Parsloe (2015) 
used a netnographic approach to analyze online posts and interviews of ten mem-
bers of these groups. The results show that autistic people in online communities 
distinguish between naming and labeling, pointing out that labeling is an imposed 
medical diagnosis while naming means that a person feels autistic and thus identi-
fies with a group with similar experiences. Also, participating in online communi-
ties allows autistic people to contact people like them from all over the world and 
not feel lonely but as a part of a larger group, culture, and community.

Giles (2014) followed the reactions to the announced changes in the DSM-5 
classification of the American Psychiatric Association (APA, 2013) with regard to 
removing the Asperger syndrome category by analyzing 19 threads on over 100 
posts in the online communities such as Wrong Planet, Aspies For Freedom, 
Aspergers and ASD UK Online Forum, and German Aspies in the period from 2010 
to 2012. The results showed that autistic people in these forums had six main 
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reactions—acceptance, fear, rejection, defiance, reassurance, and suspicion. Some 
participants felt that any kind of elitism was unacceptable and that fitting Asperger 
syndrome into the whole spectrum contributed to the sense of belonging. On the 
other hand, others feared that removing this category might deprive some people of 
their benefits or that families of people with severe forms of autism would be 
offended if they were all seen as members of the same group. Some people rejected 
this idea stating that APA was a nonscientific association that could not be trusted, 
or they expressed hostility and anger because they were not invited or consulted 
when the manual was written. Spillers et al. (2014) conducted a similar study exam-
ining the reactions to the DSM-5 classification (APA, 2013) in the Wrong Planet 
community by analyzing posts from 2009 to 2012. The participants in this research 
feared for their identity and the services they were provided with until then and were 
appalled by how a culture created in the previous decades was being annulled.

Sarrett (2016) examined how self-advocates in the Wrong Planet community 
considered self-diagnosis. The basis of this research was provided by a forum par-
ticipant who asked why people generally hated those who self-diagnosed. Sarrett 
(2016) classified all the answers and obtained three main topics—I accept and sup-
port self-diagnosis, I reject self-diagnosis, and my attitude is halfway. Forum par-
ticipants who were against self-diagnosis believed that the diagnosis process was 
very complex, thus requiring extensive professional training, and that it should be 
free of bias. Some participants believed that a person could not claim to have autism 
without a professional diagnosis, i.e., that such claims may be considered specula-
tion. On the other hand, self-advocates who supported self-diagnosis pointed out 
that too much power and knowledge were attributed to professionals, that non- 
autistic people could never have the insights and knowledge about autism as autistic 
people did, and that formal diagnoses were very changeable and often speculative. 
This group of self-advocates also stated that the formal diagnosis process focused 
too much on a child’s age and that some adults may encounter various obstacles in 
their environment when trying to reach a professional who would diagnose them 
with autism in adulthood, which they believed was another argument in favor of 
self-diagnosis. Also, some people may consider formal diagnosis to be a source of 
discrimination.

Ringland (2019) analyzed Autcraft, an online community for people with autism 
with over 7000 members, created around the Minecraft server. According to this 
author, this community is a safe place for all persons on the spectrum or those who 
feel as if they belong to the spectrum. This space provides support to all members 
and space for nurturing and expressing their identities, but it also shows understand-
ing for all unpleasant experiences of autistic people. In memory of all the violence 
experienced, one self-advocate built a virtual memorial center with bright glass 
walls (Fig. 11.2). Within the center, there are about 420 names of the people the 
creator knows had unpleasant experiences from 1980 to 2016. This place sends a 
message to the people on the spectrum that they are neither alone nor forgotten.

Nicolaidis et al. (2011) described one way of online collaboration between the 
autistic and academic community in the field of community-based participatory 
research. They presented the practice applied within the Academic Autism Spectrum 
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Fig. 11.2 Colorful sheep 
wander through the rows 
of names in a memorial to 
those with disabilities as 
victims of filicide. 
(Reproduced from 
Ringland, 2019)

Partnership in Research and Education (AASPIRE) team consisting of autistic self- 
advocates from the USA and Germany and non-autistic representatives of the aca-
demic community. All members of the AASPIRE team are equal. The team meets 
online and communicates between meetings by emails, text-based chat, or tele-
phone, especially those participants who feel there was not enough time for a real- 
time discussion. Written communication uses the text message format with three 
necessary categories—the purpose of the message, proposed actions, and time to 
react. Each meeting has a moderator, who takes care of the agenda, the content of 
the messages participants type during the discussion, and that there are 30–60 s after 
the last comment and before moving on to a new topic. The AASPIRE team has its 
own way of voting when making important decisions—the five-finger method for 
making decisions or reaching consensus. This method allows all participants to vote 
and understand what is being decided. One finger means that the participant fully 
agrees and approves the decision; two fingers mean that the participant is not very 
enthusiastic about the decision but still agrees; three fingers mean that they are not 
sure how to vote and need more information; four fingers mean they do not like and 
will not approve it, but can vote for the opposite decision; five fingers mean they 
dislike it so much that they cannot bear to have their name associated with such 
decision. A discussion precedes each voting, after which the participants are invited 
to vote through the five-finger method. The votes are then counted. If everyone has 
voted with one or two fingers, the decision is made. However, if there are votes with 
three, four, or five fingers, a new discussion starts with special emphasis on addi-
tional explanations and new solutions. After that, the participants are invited to vote 
with their fingers again, and the votes are counted. The team has the rule to close the 
discussions after reaching consensus to save time. They can be reopened with rea-
sonable arguments to do so.

Autistic self-advocates sometimes use public online spaces like Twitter, YouTube, 
and Facebook to influence public policies. Hughes (2016), for example, mentions 
an event from 2014 when ASAN members made Congress amend the Combating 
Autism Act by using the #StopCombatingMe on most social media and online 
spaces. This campaign resulted in renaming and modifying the proposed 
legislation.

Many autistic people participate in blogs, i.e., they write some kind of online 
personal diaries or messages for the general public to raise awareness about autism 
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Fig. 11.3 The range of different emotions that people with autism expressed in blogs on the 
Internet

or share their opinions on various topics related to the spectrum. Jones et al. (2001) 
analyzed the content of emotional experiences in five first-hand accounts in blogs 
written by autistic people. The results indicate four basic emotions—a sense of 
alienation, a sense of frustration, depression, and a pervasive sense of fear or appre-
hension (Fig. 11.3)

In a similar study, Jones et al. (2003) analyzed five public blogs run by people 
with autism to learn more about how autistic people experienced sensations from 
the environment and how they dealt with their sensory experiences. By reviewing 
the textual content, the authors grouped all topics into four categories—turbulent 
sensory perceptual experiences, coping mechanisms, enjoyable sensory perceptual 
experiences, and awareness of being different. From personal stories in the blogs, it 
could be concluded that autistic people very often had atypical reactions and altered 
experiences to common daily auditory, visual, tactile, and other sensations and that 
these altered experiences could be unpleasant for some but pleasure for others.

To understand the autistic burnout construct, Mantzalas et al. (2021) analyzed 
the discussions of 683 autistic people over the age of 18 on Twitter and Wrong 
Planet from 2005 to 2019. They concluded on the participants’ autistic status based 
on the use of the #ActuallyAutistic. The results show that burnout in autistic adults 
can result from chronic stress or a chronic condition. Autistic people pointed out 
that burnout was the final point they reached when the demands exceeded the pos-
sibilities to overcome them. Burnout can occur at all stages of life, and transitions 
and stressful life events can pose increased risks for its occurrence. Although almost 
all participants pointed out the adverse effects of burnout on overall life functioning, 
some stated that burnout was a catalyst for their diagnosis in adulthood and thus 
offered new perspectives on their own lives.
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Seidmann (2018) did a research study on 17 autistic bloggers, analyzed the con-
tent of their blogs, and conducted in-depth interviews to examine the process of 
creating an autistic identity. The results showed that bloggers believed blogging 
enabled them to self-present and create a personal identity through questioning their 
autistic experience, the act of diagnosis, and understanding the normalcy and agency 
concepts. Seidmann (2018) concluded that autistic identity on blogs developed by 
rejecting normality assumptions, perceiving autism as a difference, and self- 
accepting autism as an integral part of “me.”

11.3.2  Vlogs and Self-Advocacy

Unlike text messages and discussions on various websites, a vlog is a weblog that 
includes video content where people comment on specific topics, express personal 
opinions, etc. Apart from verbal messages, these videos can also show certain non-
verbal characteristics of speakers—extralinguistic and paralinguistic. By analyzing 
the vlogs of autistic persons, professionals and other people from the environment 
can learn a lot about autism and attitudes, beliefs, and feelings of people on the 
spectrum and then consequently change their attitudes toward them. Another advan-
tage of vlogs and uploading them to YouTube is that people do not need special 
skills or equipment for this activity (Brownlow et al., 2013).

Angulo-Jiménez and DeThorne (2019) analyzed 39 videos from different vlogs 
uploaded to YouTube from 2007 to 2015. The videos lasted between 2 and 39 min-
utes. Almost all vloggers were from the USA and spoke in English. With regard to 
gender, there were 26 men and 13 women. The results showed that about 62% of 
vloggers used language in accordance with the neurodiversity paradigm, i.e., that 
they narrated about strengths and differences of people on the spectrum, and that 
51% of vloggers insisted on presenting positive dimensions of autism. It is interest-
ing that other videos included attitudes related to the medical model of disability 
and that videos advocating neurodiversity also occasionally mixed social and medi-
cal models of disability.

Angulo et al. (2019) selected 36 vlogs to examine how autistics understood neu-
rotypicality. The analysis determined three perspectives—neurotypicality as an 
achievement, masquerade, and curse. Some autistic people believe that neurotypi-
cality is a tendency to conventional achievements, i.e., fitting into the world of “nor-
mal” and “neurotypical.” The path to achievement is a process that requires 
overcoming many barriers, fighting against disability, and striving to alleviate the 
manifestations of the autistic disorder. With such content, autistic vloggers show 
other followers that they can achieve a lot despite their difficulties, flaws, and imper-
fections and that neurotypicality can be achievable. For another group of vloggers, 
neurotypicality is a masquerade, a game played every day, pretending and camou-
flaging, i.e., consciously putting effort, energy, and time into making their behavior 
resemble the behavior of other people in the environment. The third group of vlog-
gers think that neurotypicality is a curse because the appearance of an autistic 
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person corresponds to the appearance of neurotypical people, i.e., an autistic person 
looks “normal” but is actually not. They point out that the demands of the environ-
ment are set too high for the people on the spectrum and that not meeting these 
demands causes pain and suffering in these people.

Reading (2018) analyzed YouTube videos made by autistic people or their par-
ents and campaign videos and films aimed at translating nonverbal behavior of 
autistic people. She aimed to determine the extent to which these digital products 
contributed to strengthening the idea of neurodiversity and neuroqueer approach. 
The analysis singled out the videos considered to help neurotypical persons recon-
sider their usual sensory perception and better understand different reactions of 
autistic people (e.g., “Too Much Information”), understand that autism also occurs 
in females and that they can be creative and imaginative (e.g., Rosie King films), 
and think about what communication means to them and whether verbal messages 
are overrated (e.g., Amanda Baggs videos). In addition, Reading (2018) pointed out 
that, by analyzing videos, she came across those that could have adverse effects on 
autistic people, i.e., videos that could embarrass or belittle them. These were most 
frequently documentaries made by parents filming their autistic children when they 
were injured and had meltdowns and seizures. Although the author was aware that 
these recordings were published so that the parents could show other neurotypical 
people that living with an autistic child could sometimes be very challenging, and 
advocate for specific services or rights in the community, she pointed to an impor-
tant ethical issue related to the consent of the children being filmed.

11.3.3  Self-Advocacy with the Help of Augmentative 
and Alternative Communication Devices

IEP meetings are the place for students to put their self-advocacy skills into prac-
tice. The question arises as to what happens at IEP meetings with students on the 
spectrum who have complex support needs or are nonverbal. In her research, 
Krishnan (2021) included two students with complex support needs around 15 years 
of age, one of whom had autism and visual impairment. In order to encourage stu-
dent engagement in class and their performance at IEP meetings, the research used 
a multiliteracies approach. This means that the students, together with their teach-
ers, created the multimodal book (with personal photographs, videos, and pictures) 
and their identity charts on the Book Creator tablet application. The results showed 
that both students were significantly more active at IEP meetings; that they used the 
created presentations, changed slides and options with their fingers, and expressed 
satisfaction when showing the videos and photographs they made; and that the 
autistic student started applauding himself after completing the presentation to 
encourage others to do the same.

Also, the transition period after high school is a time when young autistic people 
enter the world of adults and get many opportunities in the environment to talk 
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about themselves, their interests, preferences, or barriers they face. Digital transi-
tion portfolios such as This is Me (TiME) may be a potential solution for self- 
advocacy in people with more pronounced communication difficulties. This 
application enables young autistic people to share their stories, accompanied by 
pictures and videos, with other people in their environment with the help of iPhones 
and iPads. The stories are created by taking into account the receptive and expres-
sive speech of the users, and their pragmatic abilities and executive functions. Each 
story must include the “About me” section containing important information about 
the users, such as what they like or dislike, whether they have any health problems, 
etc. (Müller & Evans, 2022).

Although there are various technological devices nonverbal autistic people can 
use to speak for themselves during their education, ASAN (2016) points out that it 
happens that schools do not provide AAC devices to autistic students, i.e., that these 
students turn to ASAN to draw attention to such behavior of school administrators. 
ASAN emphasizes that some schools are very rigid and use outdated approaches 
insisting on verbal communication, although the legislation states that schools are 
obliged to provide effective ways of communication to all students (e.g., sign- 
language interpreter, sound amplification, CART technology, materials in Braille 
and AAC—such as iPad apps, speech-generating devices, letter boards, and symbol 
systems). Schools sometimes limit the communication of autistic students by giving 
them only a specific number of pictures to express themselves, so if the student’s 
needs exceed the provided images, they are deprived of the opportunity to express 
their ideas.

Zisk and Dalton (2019) go one step further and point out that AAC is useful and 
necessary to many verbal autistic adults for their more adequate self-advocacy, for 
example, to people who have intermittent, unreliable, and/or insufficient speech. 
However, these people often face obstacles in using AAC—some of them are not 
familiar with the existing options; others think that this type of technology is only 
for those who cannot speak at all; for some insurance does not cover the cost of the 
equipment because it is believed they have developed speech and do not need this 
type of aid. Also, some parents do not support AAC, believing it will slow down the 
improvement of speech production.

Donaldson et al. (2021) state that autistic people were often forced to speak dur-
ing childhood, although some other forms of communication may have suited them 
better. They were forced by their parents and therapists, which was exhausting for 
them. Sometimes AAC devices were taken from them without their consent. Many 
autistic adults believe that their communication autonomy is reflected in the fact 
that they can choose how to communicate, with whom, and in what circumstances. 
Thus, they also believe that they have an indisputable right to AAC. The barriers 
related to AAC they recognize in adulthood are mainly related to the fact that other 
people in the environment show impatience while waiting for them to type the 
answer and usually hurry them. Autistic adults in this research think that profession-
als should not make assumptions about who needs or requires AAC but that it should 
be available to everyone from the earliest age.
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It can be concluded that, with the help of digital technologies, autistic people can 
share their attitudes, ideas, and opinions on all topics related to their lives. Digital 
self-advocacy activities are useful on several levels—they enable autistic people to 
connect and share their views but also fight for common goals; they provide oppor-
tunities for autistic persons and neurotypical representatives of the academic com-
munity to work together on different projects, research studies, or services that are 
in line with the priorities of autistic people; they provide an opportunity for all 
people in the world to learn more about autism “first hand” and accept the theory of 
neurodiversity.
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