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Towards more supportive ICT for children with autism spectrum disorders:
lessons learned from COVID-19 pandemic
Yussy Chinchaya*, Juan C. Torradob*, Javier Gomeza* and Germán Montoroa*
aDepartment of Computer Engineering, Universidad Autónoma de Madrid, Madrid, Spain; bNorwegian Computing Center, Oslo, Norway

ABSTRACT
COVID-19 pandemic has disrupted daily routines, causing isolation and quarantine. Technology
has emerged as a crucial tool for sustaining essential activities, but children with autism
spectrum disorders have faced distinct challenges due to their intricate interaction with it. We
employed an online survey to analyse the impact of technology use in online learning, remote
assistance and daily life of children with autism along COVID-19, and we have identified
benefits and challenges with assistive technology exposed by the pandemic. Findings are
divided in (1) seven themes where COVID-19 impacted this population the most and their
relationship with technology (remote communication, learning, emotional management,
entertainment management, executive functions, activities of daily living, and physical activity
and motor skills), and (2) a mapping of technological categories that define the working areas
specifically aimed to cover the special needs of children with autism whenever face-to-face
interactions are not possible (attention, authoring tools, calculation, e-learning, emotions,
entertainment, experience of self, language and communication, memory, planning and time
management, social networking, and social skills). These results help provide a more well-
rounded knowledge of how to improve technology to make it accessible to autistic children, to
handle and avoid services interruption in similar scenarios.
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1. Introduction

On 30 January 2020, the World Health Organization
(WHO) declared a public health emergency due to
COVID-19, that reached the global pandemic category
in March (WHO 2020). To contain the pandemic,
many governments decreed the State of Alarm, which
included lockdown, social isolation and quarantine
measures. One month later, schools closure nationwide
in 189 countries (Unesco 2021), limiting the access to
important resources to vulnerable populations such as
people with disabilities, which represent an estimated
15% of world population (WHO 2011). Outbreak’s
restrictions specially affected them in comparison with
other students (Kaden 2020), as remote education and
assistance systems require not only a proper access to
IT resources but also access to specific tools and special
education methods that fit people with disabilities needs
(Martins et al. 2020).

Challenges of online learning and remote assistance,
plus a disruption in routines, and the consequential
COVID-19 uncertainty can prove to be a hard issue

for children with Autism Spectrum Disorder (ASD)
(Patel 2020). According to Diagnostic and statistical
manual of mental disorders: DSM-5 (American Psy-
chiatric Association, A., Association, A.P. 2013), people
with ASD are characterised by having deficits in social
communication and restricted behaviour patterns,
interests, or activities. In addition, a third of people
with ASD have associated intellectual disabilities
(Maenner et al. 2020) and require multimodal treat-
ments with specialised professionals to acquire auton-
omy and have an independent and empowered life
(Bodison et al. 2022). This individualised attention
from specialists was also affected by shifting to remote
both education and assistance, as caregivers had to
deal with technology limitations and because some indi-
viduals with ASD struggled to understand the pandemic
situation (Courtenay and Perera 2020).

While some studies have analysed the general factors
that affected e-inclusion and the impact of the pandemic
on the physical, clinical and mental health of people on
the spectrum (Dahiya et al. 2021; Doenyas and Shohieb
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2021; Rosli et al. 2022), there is scarce specific infor-
mation focused on technology’s performance in assist-
ing children with ASD during the health crisis. It is
also important to acknowledge the growing body of lit-
erature concerning the use of ICT-based support for
individuals with ASD within occupational settings
(Kim, Crowley, and Lee 2022). Nevertheless, this aspect
falls beyond the purview of the current study. The goal
of this paper is, therefore, to provide an answer on how
technology should be changed in order to adapt to chil-
dren with ASD in the scenarios opened by the new nor-
mality for online learning, remote assistance and daily
life. Thus, we aim at answering the following research
questions:

. What was the role of ICT in the daily life of children
with ASD during the COVID-19 pandemic?

. What challenges did children with ASD face during
the shift to online education due to the COVID-19
pandemic?

. What should be improved to increase the opportu-
nities provided by ICT as assistive technology for
children with ASD?

The paper is organised as follows: after this introduc-
tion, the research methods followed in the study are
described. After that, the sample demographics are
detailed. Then, the results obtained from the data analysis
are presented and, in the following section, discussed.
The paper finishes summarising the conclusions and
providing a set of future work lines.

2. Research methods

We decided to collect first hand information by run-
ning a survey among people related to ASD, in a phe-
nomenological, proxy-based manner. We decided to
use a survey, as it allows us to capture the big picture
of an unknown phenomenon (Babbie 1990). Therefore,
the purpose of the survey is to serve as a baseline data
for future work that implements solutions to the chal-
lenges found in ICT for children with ASD, allowing
them to continue their learning without interruption
of services in crisis scenarios similar to the current
pandemic.

2.1. Data collection

2.1.1. Online survey
We used as a data collection method an online survey
(Best and Harrison 2009) which was developed and
revised based on the authors’ experience with research
on ASD and assistive technologies. The survey, built

as a questionnaire, targeted teachers, caregivers, and
relatives of children with ASD. The reason behind
inquiring them, instead of people with ASD, was to be
able to capture the experiences of a wider set of them,
not only from those with the cognitive skills to answer
about their own situation. Additionally, even among
those who would be able to answer the survey, there is
a significant risk for acquiescence bias, that is to say,
the tendency to select or indicate positive answers,
regardless of the real situation.

We included a total of 29 choice-based questions and
21 open-ended (among both categories). The survey
consisted of a variable number of questions, depending
on the profile (relative or professional). Both profiles
shared a common section to gather demographics,
and then each profile had a set of questions related to:

. Relatives: Remote communication, homeschooling,
leisure and emotions’ management.

. Professionals: Remote communication and tracking,
cognitive functions, executive functions, motor and
physical capabilities, daily live activities development,
and emotions.

As the survey is self-administered mechanism, we
also included a way to be able to explore deeply the
results by including a last question to ask respondents
if they wanted to participate in a later interview and pro-
vide more detailed information. The platform chosen
for the survey was Microsoft Forms, and the data was
stored in Microsoft OneDrive.

2.1.2. Selection of participants
Survey was sent by email to a community around an
online course about assistive technologies for individ-
uals with ASD that was taught partially by the authors.
Participants were additionally encouraged to extend
the invitation to their personal networks, thereby facil-
itating the amalgamation of both purposive and snow-
ball sampling methodologies. Consequently, the survey
was disseminated to specialised educational insti-
tutions, families, and organisations actively engaged
in addressing ASD and intellectual disabilities, mostly
in Spain.

Both the dissemination of the survey and the
responses collection happened in July 2020. We were
able to collect data, experiences and reflections after a
whole semester of lockdown and remote learning,
through the first wave of the COVID-19 pandemic.

We ended up with a total of 295 survey respondents,
which provides a strong base for current and upcoming
research.
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2.1.3. Ethics
Along with the invitation to participate in the survey,
we attached a text introducing the nature of the study,
its purpose and the targeted participant profile. The
survey did not ask for names or personal identifiers of
the respondents. We stored the data in OneDrive,
only accessible using the credentials of the authors of
the paper.

2.2. Data analysis

2.2.1. Mapping of technological categories
We included several questions related to technology use
before and along the pandemic in the survey, which
allowed us to create a mapping of technological cat-
egories focused on the needs of individuals with ASD.
For the process, we used codes derived from Gillespie
research (Gillespie, Best, and O’Neill 2012) which have
an established validity and we also added new categories
codes emerged from our study. Predefined codebook
was: Attention functions, memory functions, planning
and time management, emotional functions, calculation
functions and experience of self.

2.2.2. Thematic analysis
We opted for a qualitative analysis due to the complex
nature of caregiving and education for children with
ASD, which requires tailored approaches. Our first
step in this analysis was data preparation. We reviewed
our questions and filtered the 21 open-ended ones
where to apply thematic analysis. We used thematic
analysis (Boyatzis 1998) to identify associations in the
data and put forward propositions. Process consisted
in observe each of our selected open-ended responses
or verbatim, identifying themes, encoding these themes
and start the codes development. Coding is the action of
labelling each verbatim with one or more category. We
followed a manual inductive approach for it: all codes
arose from survey’s responses directly, except for the
case of technology mapping where we also used a pre-
defined codebook. Our code development process was:

(1) Create a summary for each verbatim.
(2) Create meta-summaries by comparing previous

results and identifying themes between them.
(3) Create preliminary codes that cover the meta-sum-

maries to generate an initial codebook.
(4) Apply codes to the first open-ended response

(Sn=1), creating new codes if needed.
(5) Read next open-ended sample (Sn+1) and code

applying the previously updated codebook.
(6) Verify the intercoder agreement and whether we

need additional codes for that sample. If so, create

them and start over recoding all responses again
from step 4.

(7) Iterate from step 5 until all answers are fully coded.

This iterative process can be seen in Figure 1.
Intercoder agreement was obtained through period-

ical meetings between the co-authors in step 6, as well
as an initial and final round review of the codes. The
first author was the main coder, and the rest of the
co-authors reviewed, edited and proposed new codes
to be added to the analysis in every iteration.

We have used MAXQDA software, version 20.3.0, to
facilitate our codebook creation and assure having high
quality codes provided with labels, definitions, inclusion
and exclusion criteria, occurrence’s frequency and
examples.

3. Sample demographics

The ages of the 295 respondents ranged from 22 to 64
(x = 40.85, s = 8.5), from which 270 were women
and 25 men. 147 (50%) of the participants were teachers,
75 (25%) were close relatives of children with ASD, 47
(16%) were ASD clinical staff, and 26 (9%) were non-
educational experts in ASD. Related to their ICT experi-
ence, 168 participants (57%) reported to have basic
computer skills, whereas 113 (38%) mentioned they
have advanced computer skills, and 14 (5%) reported
no computer skills. When asked about their experience

Figure 1. Thematic analysis process.
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with assisitve technology, 204 participants (69%)
reported a basic experience, 72 (24%) said they have
advanced experience, and 19 (6%) reported no experi-
ence. Regarding occupation, 171 (58%) worked in edu-
cational centres, 61 (20%) worked in employments not
related to ASD or special needs, 50 (17%) in health cen-
ters, 11 (4%) in centres of employment for people with
special needs, and 2 (<1%) in research institutions.

Our online survey split the results into two groups
from sample: a) the answers from the 75 relatives of
children with ASD (25%), and b) answers from the
220 experts on ASD from the clinical, educational or
research point of view (75%).

4. Results

We obtained a total of 212 technological applications
mapped into 12 categories, whose distribution indi-
cates in which categories there is more support of
applications and in which more work could be done.
Results are presented in Section 4.1 and discussed in
Section 5.1.

Our thematic analysis identified the themes related to
education, assistance and daily life, in which COVID-19
had the greatest impact for children with ASD and their
use of ICT: (1) remote communication, (2) learning, (3)
emotionalmanagement, (4) entertainmentmanagement,
(5) executive functions (EF), (6) activities of daily living
(ADL), and (7) physical activity and motor skills. This
theme selection emerged from the answers and has also
been informed by the previous research of the group
on ASD (Torrado, Gomez, and Montoro 2020), which
highlighted these aspects of the relationship between
assistive technologies and ASD. The results of the analy-
sis for each of these themes are presented in the Sections
4.2 to 4.7 and discussed in the Sections 5.2 to 5.7.

4.1. Mapping of technological categories

The obtained applications used for assistance are about
both desktop and mobile environments, as well as plat-
forms, websites and other software such as virtual reality
and augmented reality. Many of these applications are
actually not assistive but adapted to be used for special
education (more than 80%). Similarly, various respon-
dents adapted the use of some applications for areas
other than those for which they were designed, making
them match more than one category. For its mapping,
we took as a starting point Gillespie’s classification of
assistive technology for cognition (Gillespie, Best, and
O’Neill 2012) and we coded new categories that
emerged from data as important factors for children
with ASD.

Table 1 presents the technology mapping according
to the following 12 categories:

. Language and communication: Ability to effectively
communicate and share thoughts, feelings and
desires. It includes the four basic skills of language:
listening, speaking, reading and writing.

. Emotion: Ability of regulating feelings, thoughts and
behaviours, as well as to identify own emotions and
empathise with other people’s ones.

. Entertainment: Activities associated with amusement
and leisure.

. Attention: Cognitive function of attending a target
external stimulus, internal experience or activity for
a certain period of time.

. Calculation: Ability of performing and understand-
ing math operations, and to apply logical thinking
for problem solving and strategic thinking.

. Planning and time management: Cognitive skill of
organising time and resources between tasks to
achieve a goal in the most effective way.

. Authoring tools: Programs that allow to design, cre-
ate and edit custom content.

. E-learning: It refers to the education that is per-
formed through electronic devices.

. Memory: Capacity of holding on information in a
short and long-term, making connections between
this information and using it when needed.

. Social networking: Technology that allows users to
interact with others and stay connected with family
and friends.

. Experience of self: Processes related to own con-
sciousness and the experience as an autonomous
being. Awareness of identity and body perception.

. Social skills: Social-cognitive functions for interacting
competently in a specific social situation. This
includes verbal and non-verbal communication and
being able to predict and interpret other people’s
behaviour.

Table 1. Mapping of technological categories.
Category Number of applications

Language and communication 75
Emotion 37
Entertainment 36
Attention 27
Calculation 27
Planning and time management 27
Authoring tools 22
E-learning 21
Memory 15
Social networking 11
Experience of self 10
Social skills 7

4 Y. CHINCHAY ET AL.



Language and communication, and social skills have
been included as additional categories to those that
came from Gillespie’s classification, as people with
ASD often show issues in those areas, and therefore it
is important to provide a specific classification for
them. The remaining categories of e-learning, authoring
tools, social networking and entertainment were chosen
due to their relevancy to the ongoing situation. A com-
plete list of applications mapping found in the study is
provided by Chinchay, Gomez, and Montoro (2022).

In addition to this mapping, we have also analysed
the preferences of survey participants on the type of
device used for assistive technologies, as depicted in
Figure 2.

4.2. Remote communication

Remote communication refers to how technology
allowed to keep contact not only with family and friends
but with educational institutions and related pro-
fessionals. According to our results, relatives and care-
givers preferred to use during the pandemic emails
(75%), video calls (60%), messaging applications (40%)
and phone calls (35%), while professionals prioritised
video calls (83%), emails (72%), phone calls (70%) and
messaging applications (69%). As a last option, other
media were chosen such as teaching platforms and edu-
cational blogs (by 18% relatives and 10% specialists).
When addressing the online communication difficulties
faced in this period, relatives and caregivers highlighted
people with ASD struggled to focus on the communi-
cation tool (65%), they experienced bad image or
sound quality issues (33%) and miscellaneous technical
problems like logging in or managing the applications
(13%), they hampered by a lack of technical resources
(11%), they stated communication tools were too com-
plex (5%), and 13% reported they did not have any
difficulties. For their side, professionals detected as a
main issue the lack of technical resources (66%), fol-
lowed by bad audio or video quality (30%), technical
difficulties (22%), complexity of communication tools
(13%) and 14% stated no difficulties were experienced.

Overall, remote communication has been classified
in 3 main categories according to the 295 respondent’s
feedback: positive (41%), neutral (17%) and negative
(42%). We will focus on analysing the relation of the
positive and negative categories with other codes as
they concentrate the more information. In Figure 3 we
found out that the most remarkable positive codes are

Figure 2. Preference of devices used for assistive technologies.

Figure 3. Frequency of codes with positive category for remote communication.
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highly related to how useful and indispensable online
communication has been for homeschooling, family
involvement while using this resource, and the support
and intervention provided by specialists. Results also
show that, after a first adaptation needed in the use of
chat platforms and applications, online interaction
became crucial to avoid the isolation caused by the lock-
down measures. In Figure 4, coded as ’negative’, we
came to the issue of how complex and difficult technol-
ogy was for the end users. This was mainly due to digital
divide, lack of knowledge about which tools to use, inex-
perience with the new learning methodology, depen-
dency on caregivers’ resources and availability,
network connection issues, among other reasons. It
was also highlighted that most online communication
platforms were not special needs oriented and some
users struggled to hold their attention to the screens.
The participants pointed out that technology is still lim-
ited in terms of interaction options and that makes it
sometimes unusable to some individuals with ASD.

4.3. Learning

We analysed how the learning situation of children with
ASD was managed from a technological point of view,
based on the category mapping proposed in our study.

In Table 2, we can observe the technological cat-
egories distribution of at-home learning performed by

relatives before lockdown. Language and communi-
cation, and calculation are the most practiced with
50% of total dedication, while remaining areas are rele-
gated in a second place by relatives and caregivers. We
also observe how there is no use of e-learning, social
networking and authoring tools at home for educational
purposes. However, categories distribution changes
when we analyse the ASD specialists’ responses for the
same period (Figure 5). Language and communication
category continues to be in the forefront, but remaining
areas are worked on in a more homogeneous way. Like-
wise, professionals do make use of authoring tools,
although the use of applications for e-learning and
social networking remains scarce before the pandemic.
In the same Figure 5, we can see how this situation

Figure 4. Frequency of codes with negative category for remote communication.

Table 2. Family at-home learning per technological categories
before lockdown.
Areas Percentage

Language and communication 40,68
Calculation 16,95
Social skills 8,47
Experience of self 8,47
Entertainment 8,47
Planning and time management 6,78
Emotional 5,08
Attention 3,39
Memory 1,69
Author tools 0,00
E-learning 0,00
Social networking 0,00

6 Y. CHINCHAY ET AL.



changes along lockdown. The e-learning (+6,3%) and
social networking (+2,9%) applications presented the
more marked change, due to the shift to remote edu-
cation. Some areas such as language and communi-
cation (−2,3%), calculation (+0,9%), and authoring
tools (−1.3%) remain stable, while others are reduced
in practice, such as experience of self (−2,5%), social
skills (−3,4%), emotional management (−6,4%), and
planning and time management (−6,5%). There is also
an increase in memory (+2,3%) and attention (+4,2%)
areas and we can see how the percentage dedicated to
entertainment doubles (+5,7%). This last phenomenon
will be discussed in depth in the next sections.

For this same period, relatives and caregivers indi-
cated that they arranged the educational activities
mainly by exchanging them through e-mail and edu-
cational platforms (79%), they also proposed their
own activities (39%) and 9% stated they were not able
to continue with homeschooling. Communications
tools were used by specialists to monitoring the learning
process which was developed delivering paper-based
activities to relatives (60%), using specific applications
(38%), recording videos (39%), through live lessons
(28%), online work groups (22%) and 19% described
other methods such as sharing presentations or giving
support by phone calls in the cases where there was a
lack of technical resources at home. Among the issues
related to this new learning approach, relatives com-
mented they faced similar ones as with remote

communication, but also adding the need of constant
supervision (52%). Professionals indicated as a problem
the lack of knowledge about applications by individuals
with ASD and their relatives (70%), and from their own
side (16%). They also reported an increased workload
(66%), limitations of technology in comparison to
face-to-face tracking (59%), lack of technical resources
from the family’s side (62%), lack of technical resources
from their own side (14%), other difficulties such as
poor family involvement and feedback (5%) and only
4% specialists reported no difficulties. Aside from
these general learning drawbacks, professionals also
reported challenges while developing emotional man-
agement, executive functions, and ADL skills, such as
difficulty monitoring the student’s progress (69%),
limitations of video-based education (33%), technical
issues (26%), difficulties derived from dependence on
families to continue with education (16%) and only
7% did not indicate any problem. Concerning global
advantages of this new situation, specialists highlighted
time flexibility (54%), an overall positive impact on end
users (26%), improved self-organisation (25%), better
overview of student’s progress with online tracking
(17%), other advantages such a greater family
cooperation and collaboration (12%) and 22% of pro-
fessionals found no advantages. As specific learning
benefits for emotional management, executive func-
tions, ADL, physical activity and motor skills, they sta-
ted the fact that online sessions could be recorded

Figure 5. Technological categories evolution before and along lockdown period.
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(30%), there were less behavioural issues when working
online (17%), individuals with ASD focused better this
way (12%), 16% indicated other advantages that will
be described in the thematic analysis, and 40% of
specialists found none.

Regarding the use of ICT for education, results dis-
play a low usage of it before the pandemic. Only 25%
of family members integrated applications in at-home
learning, compared to 43% of the specialists. However,
this statistic changes during the time of online learning,
reaching 78% of ICT use.

4.4. Emotional management

We obtained 511 codes correspondent to the emotional
management theme, both before and along the appli-
cation of COVID-19 restrictions. Results showed that
in 52% of the cases no ICT was used for developing
this skill before the health crisis. Emotional manage-
ment was mainly carried out through activities such
as game dynamics, relaxation exercises, workshops,
role-playing, among others. There was also a big use
of manipulative materials, such as pictograms to
express emotions, and sensory toys to self-regulate
behaviours and regain calm. Technological resources

were used in a complementary way in 26% of the
sample (music, videos, projectors), and only 22% of
the specialists used specific ICT applications to work
on emotions.

Changing to homeschooling, specialists used videos
recorded (30%), live lessons (27%), applications (23%),
online work groups (30%), and 7% could not continue
these activities. 32% of the professionals mainly chose
to entrust the task of emotional management to relatives
and caregivers, providing them with both guidelines and
personalised materials to be used. Other than the new
communication approach, there were no big changes
from an ICT point of view. It did not really change
the way of managing emotions, but the emotions to be
managed as new negative ones emerged. In Figure 6
we display these concepts related to the emotional
impact that declaration of the state of alarm and, later,
the so-called ’new normality’, had on children with
ASD.

4.5. Entertainment management

Some digital media can become too attractive for
people with ASD and one of the biggest families’ con-
cerns along lockdown was the possible rise in

Figure 6. Frequency of codes related to emotional management.
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problematic ICT use and the addiction they may cause
(Kawabe et al. 2020). We observed that children with
ASD mainly used video streaming (88%) and gaming
applications (36%) in their leisure time, which are the
technology-based activities where they spend more
hours per day compared to neurotypical individuals
(Mazurek and Wenstrup 2013). In a minor percen-
tage, they also used social media (9%). All this ICT
for entertainment were mostly used on mobile devices
(83% on tablets and 63% on smartphones), computers
(53%) and game consoles (21%). Respondents also
reported perception of spare time increased due to
disruption of routines and quarantine measures, and
time spent at entertainment doubled consequently
(Figure 5). Furthermore, some family members faced
difficulties managing the ICT use for leisure, due to
their workload. As one of our respondents
commented:

[··· ]during lockdown, we both parents have worked,
that’s why we could not control the hours of technology
[that our children] used.

In fact, only 55% of the surveyed relatives and care-
givers reported to take action in managing a responsible
ICT use for entertainment along the pandemic. From
this percentage we have obtained 42 responses where
we analysed (1) the cases where there was excessive
use of technology (mostly in tablet), and (2) the
strategies followed to avoid a dysfunctional ICT use
(Figure 7).

4.6. Executive functions

Prior to the pandemic, ASD specialists detailed that EF
training was performed preferably through non-screen
activities and by using manipulative materials. Less
than the half of our respondents (44%) included tech-
nology as a visual aid for the learning activities. They
incorporated online resources such as virtual agendas,
presentations, videos and timers. Only 22% of the pro-
fessionals used specific ICT applications for executive
functions or applications indirectly associated to it
such as the ones focused on memory, planning and
time management, attention, and language and
communication.

Specialists maintained this use of manipulative
materials during lockdown by sending paper materials
to relatives and caregivers (56%). Although they used
authoring tools to create these custom resources
(29%), and incorporated video applications for e-learn-
ing (29%), they did not report major changes in ICT use
for EF. Regarding the issues faced with this method-
ology, professionals highlighted the digital divide, a
high family dependence, lack of learning resources,
attention issues and 3% stated they stopped developing
these skills. Among the advantages of EF online learn-
ing, 11% of the specialists mentioned an increased
family involvement in their children’s education,
flexible therapy schedule and a greater motivation of
students with the media, which also led to some
improvement in communication.

Figure 7. Strategies for managing ICT use for entertainment during lockdown.

BEHAVIOUR & INFORMATION TECHNOLOGY 9



4.7. ADL, physical activity and motor skills

ASD specialists responses corroborated that these train-
ings were carried out through practical experiences
before the pandemic. ADLs were improved mainly
through workshops, social stories and role plays, while
physical activities and motor skills were performed
through psychomotor exercises, physical therapy,
sports, among others. Our results show that only 20%
of respondents used technology for ADL development
and 16% for physical activities. In both cases, low tech-
nology was used as a complement such as presentations,
music, videos, digital calendars, visual clocks and digital
whiteboards. ADL skills were also reinforced through
few ICT applications of planning and time manage-
ment, experience of self, and social skills.

Along lockdown, professionals’ support became
online and outdoor activities were restricted. Training
of ADL, and physical and motor activities were mana-
ged through recorded videos (38% and 45%), live ses-
sions (16% and 21%), activities carried out by relatives
(32% and 24%), online work groups (11% and 13%)
and a small use of ICT applications (14% and 6%). In
14% and 16% of the cases, ADL and motor activities,
respectively, stopped during this period. Professionals
also supported relatives and caregivers by sending
sequence of activities to be carried out at home (39%
COVID-19 associated).

5. Discussion

In this section, we will discuss the results of our study,
starting with the mapping of the 12 technological cat-
egories and continuing with the 7 themes where
COVID-19 impacted people on the spectrum the most
and their relationship with technology. These themes
are encompassed in the area of education, assistance and
daily life of people on the spectrum, given that these
aspects are the most relevant when it comes to designing,
developing, and evaluating ICT for and with them.

5.1. Mapping of technological categories

Assistive technologies are those that meet the needs of
people with all types of functional diversity. For our
proposal of technological categories that cover the
specific needs of people with ASD for remote learning
and support, we have used as a basis a study on the
relationship between assistive technology for cognition
and cognitive functions (Gillespie, Best, and O’Neill
2012), according to the International Classification of
Function: attention, calculation, emotional regulation,
experience of self, memory, and organisation and

planning. Then, based on our thematic analysis, we
have detected the most important areas that support
skills development of people with ASD: Language and
communication, social skills, e-learning, authoring
tools, social networking and entertainment. The 212
applications cited in the survey responses have been
categorised using these 12 technological categories.
This mapping of technological categories could
benefit children with ASD and help understand the
global vision of the areas in which it is necessary to
improve or create new ICT assistance solutions to sup-
port both education and daily life of children with
ASD, also considering crisis scenarios in which face-
to-face support is not possible. For instance, we can
see in Table 1 how the number of tools for language
and communication stands out, followed by entertain-
ment applications and by others related to more com-
mon cognitive processes such as emotional functions,
calculation, attention, planning and time management,
and memory. However, we found few examples related
to other competences such experience of self or social
skills.

We also observed how applications not intended
for assistance have been adapted to different areas
related to special education, since only less than
20% of them are focused on special needs. This
could indicate that more awareness about existing
assistive technologies is needed by users, or that
there is a lack of applications targeting the specific
needs of children with ASD.

Regarding the devices used as assistive technology,
we can see in Figure 2 that tablet’s use is prominent, fol-
lowed by computers, smartphones and digital white-
boards. Tablets as a preferred option is likely to be due
to their characteristics and advantages for education:
they are portable wireless devices that can be used
when and where it is required, it allows customisation
to fit specific needs, it increases motivation and attention,
and it offers a satisfactory screen size compared to smart-
phones (Algoufi 2016). We also got some answers related
to the use of virtual reality and augmented reality, but
they did not have a significant presence in the results
(<1%). Reasons for this could be that there are still few
projects using 3D graphics oriented to people with
special needs used in everyday life, and because that
solutions are usually more expensive and have some
negative side effects (Bellani et al. 2011).

5.2. Remote communication

The role of ICT in remote communication along the
pandemic has been crucial to keep people connected
and avoid the isolation feeling. According to our
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study, relatives and professionals stayed in touch using
medias according to their experience with them, high-
lighting the use of emails and a minor communication
through new educational platforms.

We obtained a similar percentage of positive (41%)
and negative (42%) feedback about this topic, belonging
most of the positive ones to the final stage of switching
to online interaction. Respondents argued that, initially,
some schools and special education centers were not
prepared for this situation as they did not count with
the necessary tools and permissions to perform remote
education. There was no common strategy on which
communication tool to use among the variety of avail-
able applications and, according to the technological
categories mapping shown in Figure 5, children with
ASD did not have enough experience with e-learning
and social networking tools, which made the transition
to the new communication channel tough. Further-
more, many online video platforms interfaces are not
compatible with assistive technology since they saturate
users with stimuli, especially when there are many stu-
dents connected, make it difficult to capture non-verbal
language, and generate a mental exhaustion already
known as ‘Zoom Fatigue’ (Bailenson 2021). Some plat-
forms such as Zoom and Microsoft Teams have recently
started working on solutions to offer immersive video
calls, which resemble a physical environment to
improve the interaction of the participants and reduce
this fatigue (Together mood and Immersive View).

If we analyse Figures 3 and 4, we can observe that
there are answers that match both positive and negative
feedback, such as family involvement. Family support
was sometimes required while using the communication
tools due to most chat applications are aimed at a young
adult audience and they are not special needs oriented
(Calvo, Iglesias, and Castaño 2017). Consequently, rela-
tive’s interest and collaboration in the learning process
of their children raised. However, their overstretched
support entailed a decrease in the autonomy of the indi-
vidual with ASD. There were also advantages of remote
communication, after a period of change adaptation,
since it can provide individuals with ASD benefits in
social interaction. They feel more comfortable with it,
many of them prefer it to face-to-face interactions,
and they experience less social pressure by having
greater control over communication (Burke, Kraut,
and Williams 2010). Therefore, it is important to
adapt these tools to their special needs by, for example,
improving the user interface accessibility to provide
more autonomy, or by expanding the videocall modera-
tor’s options so that they can regain the attention of par-
ticipants to the screen, as people with ASD struggle to
keep this attention (Murray 2010).

According to specialists in our study, overall, remote
communication worked best for children with special
needs such as high-functioning autism (HFA),
Asperger’s or Attention-deficit/hyperactivity disorder
(ADHD). However, it was marked as impossible when
dealing with young children, users with severe autism,
cognitive disabilities or impaired speech, in which
cases students partially lost their educational interven-
tion services (Jeste et al. 2020).

5.3. Learning

Before lockdown, our results showed that the role of
ICT was apparently complementary. It was used as an
aid for teaching, to reinforce concepts or to motivate
students, and not as a main source of learning. This
partly explains why the percentage of ICT used both
at home and in educational centers was low before the
pandemic. Therapists seem to prefer using manipulative
materials and face-to-face activities for education
instead of ICT. Reasons for this could be the need of
adapting teaching to the particular needs and prefer-
ences of each child with ASD (customisation). In
addition, personal tracking of their progress and per-
formance is desired. These requirements are, in many
cases, hard to achieve through ICT, since customisation
and tracking options may be limited. This may explain
relatives and specialists chose to exchanged paper-
based activities along lockdown. However, it was also
necessary to include ICT to continue with education
through videos and specific applications, having to
face the challenges that they entailed. A common
e-learning impediment that both relatives and special-
ists commented was digital divide (Van Lancker and
Parolin 2020), highlighting the lack of technological
resources (Parmigiani et al. 2021). According to rela-
tives and caregivers, 15% of them were affected by this
lack of technological resources, contrasting with the
62% commented by specialists in the case of families,
and 14% in their own cases. This difference in percen-
tages may be due to the global perspective of the pro-
fessionals with respect to all the families they worked
with, and the fact that the number of relatives who par-
ticipated in the online survey had already some access to
technology (the same would apply to the participating
professionals). Some families were excluded from the
new educative approach because of not getting these
minimum required resources. Likewise, there were
families who could not work remotely (essential
employees such as health workers, supermarket person-
nel, security forces, delivery people, etc.) or that had an
excessive workload at home, so they could not support
home education.
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Curricular adaptation along COVID-19 pandemic
was complicated considering results indicate that learn-
ing process was mainly school and special center-based,
with generally little parent involvement in education.
Families were not prepared to face academic activities
(Stenhoff, Pennington, and Tapp 2020) and their
dynamics seem to have changed during the pandemic
to deal with adapting to new routines and provide con-
stant care. This impacted the learning performed
through technological categories (Figure 5) and it will
be discussed further in next sections.

Finally, we analysed the advantages of remote edu-
cation which were mentioned by specialists in a low per-
centage. We believe that few advantages were obtained
due to our study was carried out in the initial phase of
this change to online teaching, and it will require an
adaptation period to perceive all the possible opportu-
nities ICT can provide in learning, particularly in special
education (Konstantinidis et al. 2009). Likewise, it will
be necessary to improve the design of e-learning plat-
forms to include requirements aimed at people with
special needs, and to increase the training of pro-
fessionals, caregivers and relatives in the use of assistive
technologies.

5.4. Emotional management

Even if emotional dysregulation is not included as a
criterion in the formal definition of ASD, many indi-
viduals with ASD face impairments in their emotional
functions and behavioural disturbance (Samson et al.
2015). Thus, therapeutic interventions are needed to
develop the emotional competence. Our study shows
that emotion regulation was traditionally worked in-
person, using ICT as a complement. This situation
did not change especially along COVID-19 pandemic
since specialists decided, in most cases, to continue
with face-to-face emotional development through rela-
tives of people with ASD. However, dedication given to
learn the emotional category decreased (Figure 5). This
could be due previous experience and preference of
relatives supporting other cognitive areas at home
such as language and communication, and social skills,
which are certainly associated with emotional skills but
do not directly develop emotional competence (Saarni
1999). Another reason could be the main change of
relatives and caregivers to home educators as they
may struggle to effectively help express emotions and
handle crisis situations. There were no major changes
in ICT applications use, probably because parents
strictly followed specialists’ recommendations and
did not have time or capacity to experiment with
new technological resources. This change in the

learning approach also emotionally affected children
with ASD, as we can see in the values of Figure 6.
Many of them were reluctant to parents switching
roles and that caused family tensions, coexistence
issues, emotional dysregulation and conduct disorders,
which parents reported did not occur in the previous
education at schools.

Daily routines and habits disruption due to lockdown
measures, added to the general uncertainty of the health
crisis, led to new emotions to be managed. It highlighted
the stress, anxiety, fear, isolation, and the appearance of
obsessive behaviours related to preventive measures
against COVID-19 (excessive both hand washing and
use of hydroalcoholic gel). Likewise, sleeping difficulties
such as insomnia and nightmares also worsened as a
consequence (Jiao et al. 2020; Lindor et al. 2019).
Although existing emotional management applications
were not intended to address all these specific new
emotions, ICT played a key role in mitigating these
negative feelings. Authoring tools and social story appli-
cations were instrumental in creating new material to
facilitate understanding of the ongoing situation as indi-
viduals with ASD struggle with phenomenological per-
ception (Pellicano and Burr 2012), and to help facing
new scenarios such as diagnostic tests, temperature
taken or, in worst cases, even mourning. Nevertheless,
ICT had some limitations and professionals faced issues
such as the impossibility of observing responses to
spontaneous situations, and depending, to a great
extent, on parents’ feedback.

However, not all the emotional impact was negative.
We detected in our study some ICT advantages for
emotional management associated with the use of
video calls. Some individuals with ASD improved
emotional expression and emotional communication
thanks to the online lectures. As one of the participating
specialists indicates,

[the children] enjoyed using the computer and I have
even come to have a better connection with some of
them than in person.

This may be because, although individuals with
ASD face difficulties in direct interaction, ICT offers
them a channel of communication in which they feel
more comfortable (Benford and Standen 2009). We
believe that, after some adaptation time to remote
learning, specialists could take even more advantage
of ICT to enhance emotional competence and integrate
mobile applications created to improve emotion recog-
nition and emotion regulation. Examples of these
applications are Wrong Planet, LIFEisGAME, My
Drama, among others (Papoutsi, Drigas, and Skianis
2018).
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5.5. Entertainment management

Implications of lockdown period such as home-
schooling and the absence of outdoor routines caused
an increased use of technology, according to parent’s
report. ICT was used more frequently and for a
longer duration along the day to help fill the spare
time and alleviate some of the negative emotions.
However, its overuse also led to adverse scenarios.
In the cases in which we detected an overreached
use of ICT for entertainment, a dependence and
addiction to it was generated, making it hard to
stop using them or switch to other activities. In
those circumstances, our results show that emotions
such as stress, agitation and lower tolerance increased
when family members tried to remove all electronics
from the children with ASD. Likewise, our qualitative
analysis found a relationship between this depen-
dence and an increased self-isolation experienced by
people on the spectrum (Finkenauer et al. 2012), as
well as less dedication to other non-screen activities
such as physical exercise. For these reasons, it is
important to monitor the responsible use of ICT
for leisure time. In Figure 7, we can observe the
measures taken by relatives and caregivers to manage
this use, ranging from flexible strategies to more
restrictive ones. According to results, timed or sched-
uled sessions were the preferred option to avoid
excessive use of applications. Second most used
measure consisted of alternating ICT use for enter-
tainment with other non-screen activities such as
family games and physical exercise. In some cases, a
total replacement of technology with these activities
was also chosen. On a more restrictive side, we
found the complete elimination of access to ICT for
leisure, control over the number of video views, or
even an increased load of other activities such as
homework or tasks at home to reduce spare time.
Lastly, some relatives decided to guide the appli-
cations to be used, including didactic or serious
games, and using the time dedicated to ICT as a
reward.

Spare time is an important part of day-to-day and
children with ASD could actually benefit from leisure
use of ICT. Applying a well-balanced strategy and a
functional use, ICT leads to improvements in expressive
language skills and could also be effective for teaching
social understanding (Wainer and Ingersoll 2011). In
addition, the exposure to ICT can enhance learning,
social language and communication thanks to the
video modelling and deferred verbal imitation (Shane
and Albert 2008). Therefore, it is fundamental to
make a balanced use of ICT for entertainment that

allows to take advantage of the offered benefits, improve
their use with less overexcitation, and achieve a disenga-
ging of them and a proper re-adaptation when COVID-
19 crisis has passed (King et al. 2020).

5.6. Executive functions

Executive functions are the cognitive abilities related to
organisation, planning, memorisation and decision
making. They also help controlling emotions and inhi-
biting inappropriate responses. Children with ASD
experience some EF-related difficulties (Robinson
et al. 2009), therefore it was strongly recommended to
continue their therapies in an online modality along
the lockdown. However, there were some issues while
applying this remote learning. Firstly, our study
detected a dependency between executive functions
during the pandemic and digital divide, which partially
explains the low use of ICT for them. Secondly, special-
ists mentioned also a dependence on family availability
and, in few cases, a certain resistance from families with
some of the proposed activities because they did not
completely understand their importance. Relatives and
caregivers also struggled with facing the learning
difficulties of their children and with using some of
the recommended ICT applications. Some parents com-
mented that an assistive technologies training would
have helped them in their task of continuing with edu-
cation at home. Thirdly, a lack of learning resources was
reported, especially in certain languages or for a
younger audience, and a low knowledge about ICT
focused on executive functions as there is not much
information about assistive technology solutions to sup-
port these skills (Desideri et al. 2020). Lastly, other tech-
nology-related issues were mentioned such as few
customisation options to adapt content to students’
needs, the struggle to maintain control, interaction
and concentration of children with ASD in video ses-
sions, and the impossibility of conducting lectures by
videocalls with young children students.

5.7. ADL, physical activity and motor skills

Activities of daily living are essential for the autonomy
and integration of children with ASD. However, many
of them face issues with their daily living skills caused
by cognitive impairment, atypical sensory responses
and motor difficulties (Jasmin et al. 2009). Improving
their self-care activities and structuring their ADLs is
very important, especially when daily routines are bro-
ken, because people with ASD struggle with managing
uncertainty, change, and novelty (Hodgson et al.
2017). Physical activity could help cope with the
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emotions stemming from the uncertainties of the pan-
demic, but these activities were also conditional on
COVID-19 restrictions.

As we saw in the results, relatives and caregivers sup-
ported with ADL training along the lockdown by devel-
oping appropriate behaviour of individuals with ASD,
generating responsibilities and structuring schedules
and spaces at home, which were reported as not necess-
ary before the pandemic. As a result of lockdown
measures, some families also opted for the strategy of
intensifying routines and home tasks with the purpose
of filling in spare time and avoid excessive use of ICT
for entertainment.

ASD professionals guided the parents through this
learning and provided them custom materials created
with authoring tools to develop this skill and to explain
the impact of health crisis on some ADL, which had to
adapt to new health regulations such (changes in social
distance, hand washing, masks and gloves use, tempera-
ture measurement and diagnostic tests).

Motor skills and physical activity development were
managed in a similar way. Although video sessions
with specialists were somewhat higher in comparison
with ADL management, the use of specific applications
and family support was lower. Probably, relatives and
caregivers had difficulties in following the specific rec-
ommendations of physiotherapists and other pro-
fessionals, and they were also limited to restrictions of
carrying out outdoor activities or had limited space
for indoor activities to promote physical activity.
Although therapeutic walks were allowed for people
with special needs during the state of alarm, in some
cases fear led to remain at home.

Among the challenges for remote learning both skills,
since many of the activities were done through family
collaboration without ICT support, professionals
reported issues such as insufficient feedback about the
development and timetable dependency with parents.
In addition, in a similar way as it happened with EF,
some families showed resistance to some recommended
activities and did not understand their objective. There
were also challenges that could not be overcome, such as
having highly dependent students who need direct sup-
port and with whom telematic means do not work.
These severe cases also struggled with ADL adaptation
as they could not tolerate the use of masks or maintain
social distance.

Overall, motor and self-care skills were little
explored, despite the importance they have. Poor
motor skills affect autonomy of people with ASD in
their ADL, and poor physical activity impacts academic
performance and motor skills development (Donnelly
and Lambourne 2011).

Regarding the low use of ICT for the development
of these competences, it may be due to the lack of
knowledge of ICT solutions, to the technology-related
disadvantages found as difficulties in monitoring the
activity, and the belief that if these activities are devel-
oped in person, ICT are not required. However, the
use handheld devices and new technologies such as
wearable devices or virtual reality can help reduce
common problems experienced by many students
with ASD (Karami et al. 2021). For example, video
recording applications can support motor and move-
ment analysis (Krause and Taliaferro 2015), virtual
reality applications can simulate relaxing environ-
ments that motive physical activity and wearable
devices can track the activities regardless of where it
takes place.

5.8. Summary

ICT were the communication and learning support that
allowed to maintain a certain stability in the daily life
and education process of people with ASD during the
COVID-19 crisis, where collaboration between special-
ists and relatives was also instrumental. However, its
main use was focused more on remote communication,
while teaching of specific areas continued to develop
using traditional means, by sending back and forth
paper-based materials. Professionals adapted ICT to
simulate the previous existing learning system (RQ1).
We found out that this may be due to the limitations
of technology compared to direct interaction and the
challenges found to carry out homeschooling for ASD
students. Overall, digital divide, family home support,
lack of knowledge of assistance applications or the
excess of them without a metric that indicates their
effectiveness, and the lack of consideration of special
needs in the design of e-learning solutions were some
of the major challenges faced. From Sections 5.1 to
5.7, we also discuss the specific issues per impact
theme along the shift to online education related to
monitoring, tracking, attention and customisation lim-
ited options, between others (RQ2). Thus, it is required
to review and adapt ICT belonging to the mapping of
technological categories proposed (attention, authoring
tools, calculation, e-learning, emotions, entertainment,
experience of self, language and communication, mem-
ory, planning and time management, social networking,
and social skills), especially in those where we have
detected a greater impact because of health crisis, to
cover the deficiencies found and ensure that technology
is accessible to people on the spectrum. Developing a
structured learning environment by adapting ICT to
special needs, simplifying user interface accessibility to
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minimise unnecessary stimuli, and keeping a collabora-
tive learning setting would also benefit children with
ASD. Likewise, it is very important to understand the
value of engagement in using ITC both in education
and in daily life, to reduce the impact that the new nor-
mality or a future threat like the COVID-19 pandemic
could entail, and to take advantage of the fact that
ICT can serve to train several skills of people with
ASD. We should also consider that ICT are only as
effective as the learning and assistance support provided
to its users. Therefore, training programs are required to
increase digital competence of professionals, relatives
and caregivers of people on the spectrum, and to
teach relatives the necessary skills for an effective learn-
ing and assistance support. These improvement actions,
along with knowledge provided by the mapping of tech-
nological categories, could help increase the opportu-
nities that ICT provides for people on the spectrum
(RQ3).

6. Limitations

Despite of the variety of our sample and the topics cov-
ered in the survey, the results are limited by three
factors:

. Sample bias: part of the participants were former stu-
dents of a mobile technologies and ASD course.
Therefore, their previous knowledge and interest
may have biased the results. Additionally, the compo-
sition of participants primarily hailing from a single
country presents a constraint on the extent of the
study’s representational scope. Nevertheless, the con-
textual insights derived from this study offer valuable
comprehension of the overarching phenomenon
under scrutiny.

. Time frame: the study was carried out after the first
wave (during the summer of 2020). During this
period the information, previous experience and
awareness were very limited. A comparison with
the measurements and approaches taken during
subsequent waves might be relevant for the
audience.

. People with ASD inclusion: Their point of view
might produce a better understanding of the situ-
ation, feelings, technology acceptance, etc. However,
it might be also biased and difficult to acquire, as
some individuals with ASD may have communi-
cation problems and a proxy would be required.
We did not collect domestic environment infor-
mation either, thus a possible information bias
might be considered.

7. Conclusion

This paper contributes to the analysis of technology’s per-
formance in assisting children with ASD in their edu-
cation, supportive therapies, and daily life during the
health crisis. In particular, the topics in which COVID-
19 affected them the most from a technological point of
view are studied (remote communication, learning,
emotional management, entertainment management,
executive functions, activities of daily living, and physical
activity and motor skills), their challenges and advan-
tages. In addition, a mapping of technological categories
is provided along with a distribution of applications by
category, which helps identify areas where technology
solutions could be improved or created, considering the
context of special needs and remote learning.

Together, these results provide insights into how ICT
could be improved to enhance their inclusion and acces-
sibility for people with special needs, and reduce the
impact that a future pandemic-like situation could
cause.

Study results reflect the timing in which the survey
was implemented, which was during the early waves of
the pandemic in Europe, when people with ASD faced
the initial transition to online education and assistance.
Therefore, there is an opportunity for future research
to analyse the long-term impact of ICT use of people
on the spectrum along the pandemic, the possible rise
of the advantages of using ICT in daily routine, the
improvements of design and implementation of e-learn-
ing platforms, and the evolution of the ICT adoption by
educational policy makers and practitioners to overcome
the barriers towards an effective implementation of
remote or hybrid learning and assistance. COVID-19 glo-
bal emergency could be the catalyst to improve basic edu-
cation and support through a strong inclusion of ICT,
rather than letting current learning and assistance sys-
tems ‘domesticate’ new technologies. The bigger the chal-
lenge, the bigger the opportunity for a no-go-back digital
transformation that allows to build a more autism-
friendly ICT environment.
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Appendix. Online survey template

Survey on the use of technology during the COVID-19 pan-
demic of teachers, intervention personnel and family mem-
bers of children with autism spectrum disorders.

This survey is anonymous and will be used in order to
improve knowledge, research and technological solutions
applied to people with functional diversity within the Auton-
omous University of Madrid and other collaborating research
groups.

Thank you very much in advance for your participation
and for helping us improve our knowledge and future work
with technology for children with special needs.

A.1. Demographic profile

(1) How old are you?
(2) What is your gender?

○ Male
○ Female
○ Prefer not to answer
○ Other: _____________

(3) What is your place of residence?
(4) What is your main place of work?

○ Educational Center
○ Special employment center
○ Health Center
○ Research Center
○ Not related to special needs
○ Other: _____________

(5) What is your experience with technology in everyday life?
○ Little experience (e.g: I use the mobile in a basic way)
○ User level (e.g: I use various devices and configure

them)
○ Advanced level (e.g: I know and use many appli-

cations and devices, I configure and adapt them to
my users)

(6) What is your experience with technology in the field of
special needs?
○ Little or no experience (e.g: I barely use technology)
○ User level (e.g: I use some specific applications)
○ Advanced level (e.g: I know and use many appli-

cations and devices, I configure and adapt them to
my users)

(7) What is your profile?
○ Family member/legal guardian of child with autism
○ Teacher
○ Non-teaching ASD expert
○ Clinical staff

A.2. Relatives and caregivers section

(8) How did you communicate with the educational center
and the teaching team?
□ Video calls
□ Phone calls
□ Email
□ WhatsApp/Telegram
□ Other: _____________

(9) How have you communicated with family and friends?

□ Group video calls (e.g: relatives or a group of
friends)

□ Individual video calls (e.g: to a specific family
member or friend)

□ Phone calls
□ Email
□ WhatsApp/Telegram (e.g: voice notes, photos,

videos, etc.)
□ Other: _____________

(10) If you have used applications for communication, which
ones?
□ Zoom
□ Jitsi Meet
□ Skype
□ Webex
□ WhatsApp/Telegram
□ Microsoft Teams
□ Other: _____________

(11) What difficulties have you encountered when establish-
ing communication?
□ Lack of technical means
□ Poor image and/or sound quality
□ Complexity of the tool(s)
□ Technical issues (registration, configuration,

etc.)
□ Difficulty for the person with special needs in

my charge to remain attentive to the communi-
cation tool

□ None
□ Other: _____________

(12) How would you rate remote communication in this
situation?

(13) Before lockdown, did you work on the training of the
person with special needs in your care at home? As?
Did you use any kind of technology? For example,
language, calculation, activities of daily living, etc.

(14) How has the person with special needs in your care con-
tinued their training during pandemic?
□ Connection with teachers through video calls
□ Sending tasks by email/virtual class platform
□ Activities proposed by family members
□ No specific training activities have been carried

out
□ Use of specific applications
□ Other: _____________

(15) If you have used specific applications, can you tell us
which ones? For what tasks?

(16) What are the main drawbacks you have encountered
when continuing with training during lockdown?
□ Lack of technical means
□ Difficulty for the person with special needs in

my charge to stay attentive to the task
□ Need for continuous supervision
□ Very complex tools to use/configure
□ None
□ Other: _____________

(17) What devices did the person with special needs in your
care use in their free time before the lockdown?
□ Smartphones
□ Tablets
□ Computer
□ Smartwatch
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□ Game consoles
□ None
□ Other: _____________

(18) What applications did the person with special needs in
your charge use in their free time before lockdown?
□ Video player (eg: Youtube, Netflix, HBO)
□ Video game
□ Social networks (eg: Instagram, Twitter, Tik-

Tok, Facebook)
□ None
□ Other: _____________

(19) To what extent has confinement affected the use of tech-
nologies for leisure?
○ Has decreased quite a bit
○ Has slowed down a bit
○ Hasn’t changed
○ Has increased a bit
○ Has increased a lot

(20) Have you taken any measures to manage the use of tech-
nologies in their leisure time during lockdown?
○ Yes
○ No

(21) Which ones?
(22) What kind of technologies did the person with special

needs in your charge use to work on managing emotions
before confinement? (e.g: specific applications, enter-
tainment or relaxation devices)

(23) Has the use of technologies to manage emotions in lock-
down changed? If so, how?

A.3. ASD professionals section

(24) How have you communicated with students and their
families?
□ Video calls
□ Phone calls
□ Email
□ WhatsApp/Telegram
□ Other: _____________

(25) If you have used applications for communication, which
ones?
□ Zoom
□ Jitsi Meet
□ Skype
□ Webex
□ WhatsApp/Telegram
□ Microsoft Teams
□ Other: _____________

(26) What difficulties have you encountered when establish-
ing communication with students and their families?
□ Lack of technical means by families
□ Poor image and/or sound quality
□ Complexity of the tool(s)
□ Technical issues (registration, configuration,

etc.)
□ None
□ Other: _____________

(27) How would you rate remote communication in this
situation?

(28) How did you keep track of the students?
□ Virtual classroom

□ E-mail
□ Whatsapp/telegram
□ Video call
□ Other: _____________

(29) What difficulties have you found when using the moni-
toring tools?
□ Increased workload
□ Lack of knowledge of the tools by students and

their families
□ Own lack of knowledge of the tools
□ Limitation of follow-up by direct observation
□ Lack of technical means by families
□ Own lack of technical means
□ None
□ Other: _____________

(30) What advantages have you found when doing this
remote monitoring?
□ It allows me to have a global and objective vision
□ It allows me to better organise my time
□ Reduced workload
□ Flexible hours
□ Positive impact on users
□ None
□ Other: _____________

(31) How did you work on cognitive skills before the pan-
demic? Did you use any kind of technology for it?

(32) How have you worked on cognitive skills during
confinement?
□ Pre-recorded videos
□ Live videos
□ Group work via video call
□ Specific applications
□ Paper materials sent to families
□ Other: _____________

(33) If you have used specific applications, can you tell us
which ones?

(34) What are the difficulties you have encountered when
working on cognitive skills during confinement?
□ Lack of options when it comes to two-way

video transmission
□ Technical problems
□ Few possibilities for supervision/monitoring

and correction of students
□ None
□ Other: _____________

(35) What are the advantages you have found when working
on the development of cognitive skills remotely?
□ Possibility of recording sessions for later view-

ing and analysis
□ Less behaviour problems (conflicts in class, etc.)
□ Higher degree of concentration on the part of

the students
□ None
□ Other: _____________

(36) How did you work on executive functions (e.g: organi-
sation, planning, memorisation) before confinement?
Did you use any kind of technology for it?

(37) How have you worked on executive functions during
confinement?
□ Pre-recorded videos
□ Live videos
□ Group work via video call
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□ Specific applications
□ Paper materials sent to families
□ Other: _____________

(38) If you have used specific applications, can you tell us
which ones?

(39) What are the difficulties you have encountered when
working on executive functions during confinement?
□ Lack of options when it comes to two-way

video transmission
□ Technical problems
□ Few possibilities for supervision/monitoring

and correction of students
□ None
□ Other: _____________

(40) What are the advantages you have found when working
on the development of executive functions remotely?
□ Possibility of recording sessions for later view-

ing and analysis
□ Less behaviour problems (conflicts in class, etc.)
□ Higher degree of concentration on the part of

the students
□ None
□ Other: _____________

(41) How did you work on physical and motor activity before
confinement? Did you use any kind of technology for it?

(42) How have you worked on the skills related to physical
and motor activity during confinement?
□ Pre-recorded videos
□ Live videos
□ Group work via video call
□ Specific applications
□ Other: _____________

(43) If you have used specific applications, can you tell us
which ones?

(44) Howdid you practice activities of daily living (e.g: cleaning,
using electrical appliances, cooking, laundry, etc.) before
confinement? Did you use any kind of technology for it?

(45) How have you worked on the skills related to activities
of daily living during confinement?
□ Pre-recorded videos
□ Live videos
□ Group work via video call
□ Specific applications
□ Other: _____________

(46) If you have used specific applications, can you tell us which
ones?

(47) What are the difficulties you have encountered when
working on activities of daily living?
□ Lack of options when it comes to two-way

video transmission
□ Few possibilities for supervision, follow-up

and/or correction of students
□ Missing session record
□ None
□ Other: _____________

(48) What are the advantages you have found when working
on activities of daily living remotely?
□ Recording of sessions for later supervision

□ Less behaviour problems (conflicts in class, etc.)
□ Higher degree of concentration on the part of

the students
□ Better tracking
□ None
□ Other: _____________

(49) Has the confinement meant that you have to work on
activities of daily life that are different from those
that were traditionally worked on (eg: wearing a
mask, washing hands, social distancing, etc.)?
Which ones?

(50) How did you work on managing the emotions of the
person with special needs before confinement? Did
you use any kind of technology for it?

(51) How have you worked on the skills related to emotional
skills during confinement?
□ Pre-recorded videos
□ Live videos
□ Group work via video call
□ Specific applications
□ Other: _____________

(52) If you have used specific applications, can you tell us
which ones?

(53) What are the difficulties you have encountered when
working on emotional skills?
□ Lack of options when it comes to two-way

video transmission
□ Few possibilities for supervision, follow-up

and/or correction of students
□ Missing session record
□ None
□ Other: _____________

(54) What are the advantages you have found when working
on emotional skills?
□ Recording of sessions for later supervision
□ Less behaviour problems (conflicts in class, etc.)
□ Higher degree of concentration on the part of

the students
□ Better tracking
□ None
□ Other: _____________

(55) Has the confinement made it necessary to work on
different emotional skills (eg: stress due to isolation,
change in routine, return to normality, etc.) to those
that were traditionally worked on? Which ones?

(56) In which center/association/foundation do you work?
(57) What is your current position?
(58) Finally, would you like to participate in a short, online

interview?
○ Yes
○ No

(59) Leave us your email and we will contact you to arrange
the date, time and means of the interview

(60) What technologies used during confinement will you
continue to use after it?

(61) In this space you can leave us any other reflection that
you want to share with us, and that you have not been
able to include previously.
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