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Abstract  
Students with Autism Spectrum Disorder (ASD) present needs in the social sphere that have repercussions 
on their development. It is essential that, at school, they are offered interventions that provide them with an 
answer to their needs and use appropriate tools. One of the resources that can be effective is the use of 
technologies, which possess a series of characteristics that favour their implementation in the population 
with ASD. For this reason, and with the aim of analysing the impact a technology-based social skills 
programme has on students with ASD, a mixed study based on case studies was proposed. Specifically, the 
sample consisted of four pupils with ASD. Data collection was carried out, on the one hand, by means of 
objective tests administered at three points in time, which measured the level of ability in identifying 
emotions and in emotion awareness. On the other hand, the behaviours were also observed systematically 
in all the sessions that made up the intervention. The results point to an improvement in the identification 
of emotions and emotion awareness. Likewise, a decrease in non-social behaviours such as inappropriate 
behaviours or stereotypies and an increase in social behaviours such as eye contact or joint attention were 
noted. 
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1. Introduction  
 

In 2015, the United Nations drew up the 2030 Agenda, which includes 17 goals (called Sustainable 
Development Goals) that must be met by 2030 in order to transform the world, thereby leading us towards 
a more sustainable model in economic, social and environmental terms (UN, 2015). One of these goals, 
number four, highlights the importance of ensuring inclusive and equitable quality education that promotes 
opportunities for lifelong learning for all (UN, 2015). In order to achieve true inclusion, it is necessary to 
understand the presence of functional diversity and address it with suitable educational methodologies and 
strategies (Ortega, 2020) and to recognise the potential of each person (López & Carmona, 2018).  

In particular, it is essential to focus attention on disorders that have become more prevalent in recent 
years, such as Autism Spectrum Disorder (hereinafter ASD) (Maenner et al., 2020), so that we can offer 
adequate and effective educational attention to a population that is increasingly present in schools (Silveira-
Zaldivar et al., 2021). 

ASD is a multi-causal neurodevelopmental disorder characterised by needs in two domains. On the one 
hand, there are repetitive and restrictive patterns of behaviour, interests or activities and, on the other, needs 
in the area of communication and social interaction (American Psychiatric Association, 2013). In relation 
to this last area, people with ASD have needs in the use of looks, smiles, gestures or joint attention patterns 
(Murillo, 2013). Similarly, limitations appear when it comes to handling topics, reciprocity and the use of 
information in conversations (Carpenter, 2013; Rodríguez, 2016), as well as in social play and in the 
management and identification of emotions (Palomo, 2017). 

Many of these needs are associated with social skills (Davenport et al., 2018; March-Miguez et al., 
2018), which are conceptualised as a set of behaviours and competences used in everyday life to 
successfully relate to others (Caballo et al., 2017). In the case of people with ASD, these skills do not tend 
to improve with development and, in fact, their needs become more pronounced as social demands increase 
(Picci and Scherf, 2015). It is therefore essential to implement appropriate interventions that promote this 
social competence (Gates et al., 2017) and avoid the high risk of social isolation in this population (Hobson, 
2014; Mendelson et al., 2016). 

One of the aspects linked to the social domain, and in which people with ASD have needs, is the 
identification of emotions and feelings in themselves and in others (Costescu et al. 2017; Palomo, 2017). 



This circumstance gives rise to difficulties when it comes to implementing adaptive strategies in social 
situations (Mazefsky et al., 2013). They also have needs when it comes to emotion regulation, which is 
linked to social and academic success and includes difficulties associated with behavioural problems over 
time (Berkovits et al., 2017). 

In view of this situation, several studies (Bru, 2020; Moody y Laugeson, 2020; Leaf et al., 2017) have 
shown that people with ASD can learn and improve their social skills with the implementation of 
appropriate interventions based on an educational-psychological approach that reinforce and stimulate the 
child's social development (Silveira-Zaldivar et al., 2021). In the first study, a programme was implemented 
that produced a significant improvement in the social behaviours of its 15 participants, which were 
maintained and even improved in the evaluations carried out 32 weeks after the intervention had finished. 
In the second study, following a systematic review, improvements were observed in aspects such as 
cooperation and self-control (Yoo & Kim, 2018), empathy (Sung et al., 2018) or verbal greetings and eye 
contact (Tsui & Rutherford, 2014). 

To meet this challenge, education professionals must incorporate new methodologies, resources and 
tools into the teaching-learning process. In this way, the interventions will make it possible to provide a 
response that is better tailored to meet students' needs (Cored et al., 2021). One of the resources and 
instruments used, and is yielding successful results, is technology, which has influenced education and the 
way in which knowledge is transmitted (Chica, 2019). This influence has favoured the emergence of 
different terms that link education and technology, such as the so-called "Learning and Knowledge 
Technologies" or "Mobile Learning" (McQuiggan et al., 2015), which refers to the use of mobile devices 
as a teaching tool. 

Similarly, much research has been conducted that supports the use of technologies in people with ASD 
to improve their social skills (David et al., 2020; Hanna et al., 2021; Leung et al., 2021). This is not only 
due to the great interest they arouse in people with ASD (Corso et al., 2020), but also to a number of specific 
characteristics and potentialities of technological resources. On the one hand, they are designed in such a 
way as to make them easy to use (McQuiggan et al., 2015) and they favour flexible and personalised 
learning (Sanromà et al., 2021). Thus, students with ASD can become part of their own teaching-learning 
process in accordance with their potentialities (Roldán-Álvarez et al., 2016). At the same time, they offer a 
controllable environment and eminently visual multisensory stimulation (Cabielles-Hernández et al., 2016) 
that favours their understanding, since people with ASD are better at processing the information received 
visually (Parsons et al., 2016). In addition, the audiovisual and gamification characteristics of technology 
allow for the creation of environments that favour the participation of all, with dynamics that are fun, varied 
and motivating (Deterding et al., 2011). 

Studies such as those carried out by Walker and Weidenbenner (2019) or Zhang et al. (2019) have 
confirmed the effectiveness of interventions with the use of technologies in the field of social skills in 
people with ASD, which have led to a significant improvement in the identification of emotions and 
feelings, and consequently in their adaptive capacity in social relationships. In the first of these studies, the 
authors showed that technological tools improved important skills such as empathy, which is essential to 
be able to put oneself in the other person's place and identify their emotions. In the second study, the 
researchers observed that technological resources could improve the identification of emotions from facial 
features, thus allowing them to understand what other individuals are trying to say (Shoaib, 2020). 

Other authors have confirmed very promising results in their programmes in relation to basic aspects of 
social skills, such as increased joint attention (Kumazaki et al., 2018), which is essential for social 
development (Mundy et al, 2016) or a reduction in the number of inappropriate behaviours (Schuck, 2016) 
that hinder and interfere in interactions with other people. 
 
1.1. Technology-based social skills programme 
 

In order to achieve improvements in the social sphere in this type of population, a technology-assisted 
social skills intervention programme was designed and implemented, which had the Theory of Mind 
Manual for children with autism (Cornago et al., 2012) as a reference and was based on two of the 
psychological theories related to the social needs of people with ASD (Jodra, 2015), namely, the Theory of 



Mind (Baron-Cohen, 2005) and the Weak Central Coherence Theory (Happé & Frith, 2006). As indicated 
above, technological tools were used in this intervention, in this particular case iPads and wearables. The 
iPad was the technological resource from which the different sessions of the programme were developed. 
The iPad contained the presentations that guided the interventions and with which some of the tasks were 
carried out. It also housed the different applications that were used. The more than 15 applications used 
were previously analysed previously analysed and evaluated by authors such as Cored et al. (2020) were 
used. In this way, technical, functional and pedagogical aspects were assessed to confirm their quality. Two 
Empatica E4 wristbands were also used. This device was a non-intrusive multi-sensor wearable that had 
the ability to measure different parameters: heart rate, electrodermal activity, blood pressure and 
temperature. This information could be transferred to a computer through a web application to be displayed 
in a very simple and visual way through graphs. 

The programme was initially designed to run for one academic year, but because of the COVID 
pandemic, the intervention ended up being extended and split into two parts. One part was carried out in 
the academic year 2019-2020 and the other in the academic year 2020-2021. Four pupils from a primary 
school offering preferential attention to ASD participated in this programme. Initially, work was carried 
out in pairs, with the aim of encouraging interaction between them. One of the pairs remained for the 20 
sessions of the programme, but the other did the second part of the intervention individually due to the 
bubble groups that were formed in the schools as a result of the COVID pandemic. Thus, of the 22 sessions 
that their programme consisted of, only 11 were carried out jointly. The one-hour sessions were held on a 
weekly basis. 

Finally, as distinctive elements of this programme, it is important to highlight the large number of 
sessions that made up the intervention as well as the fact that it was implemented through technological 
resources. Very few social skills programmes have such a prolonged intervention with ICT. The aim was 
to have a significant positive impact on this facet or area that people with ASD have difficulties with. 
 
1.2. Objectives 

Taking into account all of the above, the main objective of this research was to analyse the effect of a 
technology-based social skills programme on the development of the social domain in people with ASD 
while it was being carried out and after its implementation. The following specific objectives were also 
proposed: 

- To assess the improvement in emotion identification and emotion awareness after the intervention 
of the social skills programme. 

- To analyse the evolution of non-social behaviours and social interactions among students and 
between students and the researcher during the intervention. 

 
 
2. Method 

This longitudinal study is based on a mixed methodology that integrates qualitative and quantitative 
aspects (Fetters, 2020) through active and reflective relationships (Akerblad et al., 2021). Furthermore, this 
methodology is built on the concept of triangulation of methods, facilitating a greater understanding of the 
phenomenon under study (Rodríguez, 2012). Similarly, the method employed was the case study, which 
makes it possible to characterise the development and peculiarities of a subject and is useful for diagnosing 
or performing a comprehensive assessment of a given situation in the educational context (Soto & 
Escribano, 2019). In addition, the pretest/post-test methodology was also used, which facilitates the study 
of the processes of change that can be obtained as a result of an educational intervention. 
 
 
2.1. Population and sample 

For this research, the sample was selected in a non-random manner and, more specifically, purposive 
or convenience sampling was carried out. Therefore, the participants in the study were pupils from a school 
offering preferential attention to ASD, selected taking into account two inclusion criteria: diagnosed with 



the disorder and presence of verbal communication (language). The characteristics of the four subjects who 
finally participated in the study are shown below (Table1).  
 
 
Table 1. Characterisation of the sample 
 

Subjects Age School year 
(Curriculum gap) 

Level of severity 
ASD 

Social and communicative 
development 

Subject 1 6-7 years 1st and 2nd years of 
primary school 

(1 year) 

Grade 1 
No associated 

intellectual 
disability and no 
comorbidity with 
other disorders 

Has needs in both verbal and non-
verbal communication. Functional 
language. Difficulties in relating to 
others and the (decreasing) use of 

echolalias stand out. 

Subject 2 6-7 years 1st and 2nd years of 
primary school 

(2 years) 

Grade 2  
No associated 

intellectual 
disability and no 
comorbidity with 
other disorders 

Has needs in both verbal and non-
verbal communication. Poorly 

functional language. Significant 
difficulties in relating to others and 
the use of echolalia (both verbal and 

motor) with no communicative 
function. 

Subject 3 11-12 years 4th and 5th years of 
primary school 

(2 years) 

Grade 1 
No associated 

intellectual 
disability and no 
comorbidity with 
other disorders  

Has needs in both verbal and non-
verbal communication. Functional 

language. Difficulties in relationships 
with others (no impulse control) 

Subject 4 10-11 years 3rd and 4th years of 
primary school 

(1 year) 

Grade 1 
No associated 

intellectual 
disability and no 
comorbidity with 
other disorders 

Has needs in both verbal and non-
verbal communication. Highly 

functional language. Difficulties in 
relating to others (pragmatic domain). 

 
 
2.2. Instruments 

Three different instruments were used to collect data for the quantitative part of the research. On the 
one hand, all participants were given the "test to assess the ability to perceive, express and value emotions 
in children in the infant stage" (Mestre et al., 2011), which consists of 15 questions of three different types. 
Seven of the questions are based on identifying the emotion indicated on six different faces (each of them 
expresses a basic emotion), five of them involve distinguishing which of two people is expressing the 
indicated emotion and four of the items are based on identifying the emotion produced by a melody among 
the six faces that appear (each of them is also associated with a basic emotion). 

In addition, during the sessions, the participant observation method was used to identify the (previously 
recorded) interactions of the subjects. The questionnaire developed by Arias-Pujol et al. (2015) was used 
to systematise the data. This questionnaire records behaviours linked to two broad categories: those in 
which there is no social interaction (No_ISR), made up of 12 items, and behaviours in which this interaction 
does occur, consisting of 22 items. In turn, the latter category differentiates between social interaction with 
the researcher (ISR) and with the companion (ISRC). Likewise, and in a complementary manner, the 
student interaction observation protocol (SIP) was used (Pedrosa et al., 2013). Specifically, category 2, 
which is related to negative interactions, and category 5, related to unclassifiable or unobservable 
behaviours (INC), were introduced. 

Moreover, qualitative data were obtained through the test (LEAS-C) by Bajgar et al. (2005) that was 
administered to the two elder subjects and which reports on levels of emotion awareness. This instrument 



consists of 12 statements in which the subject has to be able to identify how he/she and other people would 
feel in particular situations of everyday life involving interaction with others. 
 
2.3. Procedure and data collection 
 

The following steps were taken to carry out this research. Once the study had been designed, it was 
submitted to the CEICA ethics committee, which issued a favourable opinion for the project to be carried 
out. The process began by establishing contact with the informants and intervention scenarios. An initial 
institutional contact was made with the Department of Education of the Government of Aragon, explaining 
the purpose of the study and receiving their support. Subsequently, contact was made with the management 
team of a centre with preferential attention for ASD students and they were informed of the study in detail. 
After their approval, an informative meeting was held with the parents of the pupils who could potentially 
take part in the research. 

It should be noted that throughout this process, the families involved, and the teachers gave their 
informed consent to participate in the study. The data in this study have been processed exclusively for 
research purposes. In this way, aspects related to respect for privacy and the preservation of intimacy were 
taken into account. Likewise, current legislation was taken into account for the storage and coding of 
personal data held by the research group. 

As regards the data collection procedure, the tests put forward by Mestre et al. (2011) and LEAS-C 
(Bajgar et al., 2005) were administered at different points in time, before starting the intervention (baseline 
assessment), in the middle of the intervention (to collect data before the unexpected halt brought about by 
the COVID pandemic) and at the end of the intervention (in order to apply a pretest/post-test methodology). 
This ensured that a sufficiently large amount of time elapsed between test applications. In the first test, the 
number of answers the children got right and wrong was recorded. In the second, the responses were 
analysed with reference to the three sub-processes outlined by Miles and Huberman (1994): data reduction, 
data presentation and verification/conclusions, with four broad categories being identified according to the 
developmental evolution and complexity of the students' responses.  

Furthermore, the coding and registration of the behaviours in the recorded sessions were carried out 
with the observational software LINCE PLUS (Soto et al., 2019). This software package facilitates the 
observer's task because it allows different behaviours to be identified and categorised in a very simple way. 
Once these data had been obtained, they were analysed with the statistical programme SPSS (version 26) 
and the relative frequencies of the behaviours recorded in the intervention sessions were extracted. 
In order to guarantee the validity of this research, methodological triangulation was used as a strategy, 
implementing different methods - qualitative and quantitative - with the aim of ensuring a more 
comprehensive approach to the object of study. Likewise, a triangulation of the data was carried out using 
different collection strategies, considering different sources and, finally, comparing them. 
 
3. Results 

The results obtained are presented below, divided into two large blocks. On the one hand, we present 
the identification of emotions and emotion awareness – data collected through the objective tests answered 
by the subjects. On the other, we have the results linked to the different behaviours (social and non-social), 
and interaction skills that the subjects displayed throughout the intervention are presented. 

 
 
3.1. Identification of emotions and emotion awareness 

 
In relation to the identification of emotions linked to the "test to assess the ability to perceive, express 

and evaluate emotions in children in the infant stage" (Mestre et al., 2011), an increase in the number of 
correct answers given by the four subjects was observed. 

Subject 1 had a higher number of correct answers in the exercises related to the identification of an 
emotion according to facial features (type 1) and the tasks in which he had to indicate whether one of the 
two people that were shown can be identified as reflecting a specific emotion (type 2). In general, before 



starting the intervention, he answered a total of 8 questions and at the end of the intervention he answered 
11, which is a significant change. 

On the other hand, subject 2 experienced an increase in the success rate in the exercises linked to the 
identification of emotions according to facial features (type 1) and in the tasks where the subject has to 
indicate which of the two people is feeling a specific emotion (type 2). On the other hand, no improvement 
was observed in the exercises in which he had to discern which emotion can be triggered by a specific piece 
of music (type 3). Overall, he went from initially answering 6 tasks correctly to 11 after the intervention. 

In the case of subject 3, an improvement was observed in all three types of exercises. In other words, 
the results improved in identifying emotions according to facial features, indicating which person is feeling 
a specific emotion and indicating which emotion is triggered by a specific melody. In general, 8 tasks were 
solved correctly before starting the intervention and 13 after its completion. 

Finally, subject 4 improved him performance in the tasks of identifying emotions according to facial 
features (type 1) and in the exercises in which the subject must know if one of the two people shown to him 
is feeling a specific emotion (type 2). Overall, before starting the intervention, the subject obtained 9 correct 
answers and after the intervention, 13 out of a possible total of 16. 

An overview of the results for all the subjects is shown below (see Table 2). 
 
Table 2. Registration and evolution of the subjects' correct answers 
 

 SUBJECT 1 SUBJECT 2 SUBJECT 3 SUBJECT 4 
 T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 

Pre 3 3 2 3 1 2 4 3 1 4 3 2 
Post 1 4 4 2 3 3 1 4 5 2 6 3 2 
Post 2 6* 5* 0 5* 4* 2 6* 5* 2* 7* 4* 2 

T= Type of exercise 
*= improvement 
 

With regard to emotion awareness, measured by the LEAS-C test (Bajgar et al., 2005), evidence was 
also found of an improvement in the responses of both. 

Subject 3 (see Table 3) added other emotions to his answers in post-test 1 and 2 in two statements and 
identified correct emotions in himself and in other people on five occasions. On the other hand, an 
improvement is observed when it comes to specifying and using a more complex emotion adapted to the 
situation in four of the statements. Similarly, he was able to add a possible cause accounting for the 
emotions experienced by himself or others in four of the situations. 
 
Table 3. Result emotion awareness subject 3 
 

Type of improvement in emotion awareness Statements enhancing emotion 
awareness 

Adds other emotions In the subject him/herself 5, 11 
In other people – 

Identifies emotions correctly (not 
so in the pretest) 

In the subject him/herself 4, 10 
In other people 1, 4, 6 

Specific emotion that is more 
complex and more appropriate to 

the situation 

In the subject him/herself 1, 8 
In other people 2, 7, 8 

Adds causes of the emotion In the subject him/herself 2, 12 
In other people 1, 3 

 
 

Subject 4 (see Table 4), on the other hand, added other emotions that he himself felt in two statements 
and identified correct emotions in himself and in other people in four of the situations presented, whereas 
in the pretest he was unable to do so. In the same way, there was an improvement in the realisation of more 



complex emotions that were more closely matched to the situation in four of the statements. Finally, on 
three occasions he added causes to the emotions identified both within himself and in others. 
 
Table 4. Results emotion awareness subject 4 
 

Type of improvement in emotion awareness Statements enhancing emotion 
awareness 

Adds other emotions In the subject him/herself 3, 6, 7, 8, 11 
In other people 2, 8 

Identifies emotions correctly (not 
so in the pretest) 

In the subject him/herself - 
In other people 6, 11 

Specific emotion that is more 
complex and more appropriate to 

the situation 

In the subject him/herself 6, 7, 8, 9, 10 
In other people 2, 8 

Adds causes of the emotion In the subject him/herself 3, 9, 10 
In other people 3 

 
 
3.2. Social behaviour: social interaction and non-interaction skills 
 

If we delve deeper into each subject and look at the behaviours of subject 1, of the 4 main categories, 
the No_ISR behaviours have significantly decreased and the ISRC behaviours have increased (see Figure 
1). 
 
 

Figure 1. Observable behaviours Subject 1 
 

Specifically, in relation to the No_ISR behaviours, there was a decrease in stereotypies, which in the 
first session accounted for 19.4% of all behaviours and only 1.6% in the last session. Likewise, 
inappropriate behaviours, which in session 1 represented 2.1%, also disappeared and staring decreased from 
4.9% to 1.6%. 

In relation to ISRC behaviours, a significant increase was observed in joint attention from 1.4% to 
19.1%, as well as in proxemic behaviour, which increased from 0% to 3.2% by session 20.  
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In relation to subject 2, there is a significant decrease in No_ISR behaviours and an increase in both 
ISR and ISRC behaviours. It must be stressed that, as we can see in Figure 2, in session 11, when the second 
part of the intervention began, there was a small increase in No_ISR behaviours and a decrease in ISR and 
ISRC behaviours. 
 

Figure 2. Observable behaviours Subject 2 
 
 

With regard to the No_ISR behaviours, a decrease from 21.2% to 5.1% is observed in stereotypies, in 
staring, which went from 14.1% in the first session to 6.9% in session 20, and in leaving the workplace, 
which dropped from 5.8% to its complete disappearance. Moreover, staring at the object (specifically, the 
iPad) is the only behaviour that increased: from 7.1% to 11.1%.  

Moreover, linked to SRI behaviours there is an increase in responses to demands from 3.2% to 6.9%, 
in joint attention from 7.7% to 12.6% and in eye contact from 4.5% to 13.9%. 

Finally, in ISRC behaviours there was an increase from 0% to 4.2% in responses to a demand, as well 
as in joint attention, representing 1.2% in session 1 and 8.4% in session 20, and in eye contact, with an 
increase from 0.6% to 2.8% of the total number of behaviours. 

In relation to subjects 3 and 4, it must be pointed out that as the second part of the intervention was not 
carried out jointly, the data below are classified by the two parts of the intervention: from session 1 to 11 
(ISRC behaviours appear) and from 12 to 22 (no ISRC behaviours appear). 

As regards subject 3, in the first part of the intervention, a decrease in No_ISR behaviours and an 
increase in ISR behaviours have been observed (see Figure 3). 
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Figure 3. Observable behaviours Subject 3 (first part of the intervention) 
 

Specifically, with regard to No_ISR behaviours, there was a very significant decrease in inappropriate 
behaviours, which represented 7% in session 1 and only 0.7% in session 11. Likewise, in ISR behaviours, 
there was an increase in the number of demands towards the researcher from 9.7% to 14.1% and in joint 
attention, which increased from 21.5% to 41.1%. 
With regard to the second part of the intervention, a decrease in No_ISR behaviours and an increase in SRI 
were also observed (see Figure 4). 
 

0

10

20

30

40

50

60

70

80

90

 Session 1 Session  2 Session 3 Session 4 Session 5 Session 6 Session 7 Session 8 Session 9 Session
10

Session
11

No_ISR ISR ISRC INC



 

 
Figure 4. Observable behaviours Subject 3 (second part of the intervention) 
 

With regard to the No_ISR behaviours, stereotypic behaviours, which accounted for 1.5% of the 
behaviours in session 11, disappeared and staring decreased from 7.5% to 2.4%. 

Looking more closely at SRI behaviours, there is a significant increase in joint attention. Specifically, 
in one of the behaviours that form part of joint attention, sentences, an increase from 26.2% to 36.6% was 
perceived. In addition, eye contact also improved from 13.8% to 20% of the total number of behaviours. 

Finally, in the first part of the intervention the fourth subject showed a decrease in No_ISR behaviours 
and a significant increase in ISR behaviours (see Figure 5). 
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Figure 5. Observable behaviours Subject 4 (first part of the intervention) 
 

If we look at the No_ISR behaviours, the subject showed a very significant decrease in staring, from 
9.7% to 3.1%. In addition, inappropriate behaviours, which represented 1.8% of the total, disappeared by 
session 11. 

In relation to SRI behaviours, there was an increase in joint attention from 27.3% to 44.9%. Among the 
behaviours that make up ISR, there was an increase in the number of words (from 10.9% to 16.3%) and 
sentences (from 15.8 to 25.5) uttered by the subject. Similarly, there was an increase in eye contact, with 
6.1% in the first session and 10.2% in session 11. 

Likewise, in the second part of the intervention, the subject decreased him No_ISR behaviours and 
increased the number of ISR behaviours (see Figure 6). 
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Figure 6. Observable behaviours Subject 4 (second part of the intervention) 
 
 

Linked to No_ISR behaviours, stereotypies decreased from 7.3% to 2%, as did staring, from 3.1% to 
1%. With regard to ISR behaviours, an increase in joint attention from 41.6% to 48% was observed and, in 
particular, sentences increased from 22.9% to 35%. Similarly, eye contact increased, representing 6.3% in 
session 12 and 21% in session 22. 
 
4. Discussion and conclusions 

Technology is a tool used in many fields and, more particularly, it is a truly useful resource in education 
(Chebli et al., 2017; Koumpouros & Kafazis, 2019), with great potential in dealing with students with 
special educational needs. Likewise, it is essential to carry out evidence-based practices (Silveira-Zaldivar, 
2021) and, in this case, to improve the social development of people with ASD. In this way, we will prevent 
these needs from having a negative impact on other areas such as academic performance or mental health 
(Patton et al., 2016; Rabiner et al., 2016). 

In this sense, this research, which aimed to analyse the effect of a technology-based social skills 
programme in a population with ASD, has managed to demonstrate its impact through various 
improvements in social and interaction behaviours as well as in the identification of emotions and emotion 
awareness after its application. 

If we delve deeper into the emotional domain, an improvement has been found in relation to the 
identification of emotions according to facial features and expressions. These results coincide with those 
obtained in another research (Cheng et al., 2018; Kouo & Egel, 2016; Lee et al., 2016). Promising results 
have also been observed for emotion awareness, more specifically the ability to identify emotional states 
in oneself and in others in different social situations. Other studies (Grynszpan et al., 2008; Marino et al., 
2020; Russo-Ponsaran et al., 2016) have shown improvements in this skill with the implementation of ICT-
supported interventions. 

Improvements have also been found in relation to social interaction and non-social interaction 
behaviours throughout the intervention. Subjects have seen a decrease in their stereotypies, coinciding with 
other authors (Mohanaprakash et al., 2015; Syriopoulou-Delli & Gkiolnta, 2020), who observed a decrease 
in echolalia and stereotypic movements after a technology-based intervention. Similarly, inappropriate 
behaviours have also decreased. Such behaviours are often associated with irritability (Mayes, 2011), which 
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decreases in technology-based interventions (Schuck, 2016; Vahabzadeh et al., 2018). Likewise, there has 
also been a decrease in the rate of staring, evidencing the motivation and attention that technological 
resources produce in people with ASD (Marino et al., 2020). 

Similarly, an increase in joint attention, considered the basis for the development of communicative 
competence and social skills, has been reported (Mundy et al., 2016). Numerous studies (Charron et al., 
2017; Kumazaki et al., 2018; Nie et al., 2021) obtained similar results, supporting the use of technology to 
improve joint attention. Similarly, subjects increased eye contact, as demonstrated by other research (Conti 
et al., 2015; Costa et al., 2015; Daniels et al., 2018; Miller et al., 2017) that also evaluated the impact of 
ICT-based interventions in this domain. 

Thus, it can be stated that technology-based intervention programmes are useful because ICT is an 
effective tool for intervention in the needs of people with ASD, and specifically in the social sphere, which 
is fundamental for the success of this population in many contexts of life (Silveira-Zaldivar et al., 2021). 
And let us not forget that these resources also make it possible to assess and monitor their behaviour and 
cognitive processes more efficiently (Baker et al., 2018).  

For all the above reasons, and following the results found in this study, we are in a position to state that 
the triad made up of social skills, ASD and ICT is highly effective and important. And we can do so without 
ignoring the need, on the one hand, for digital training for teachers that truly allows ICT to be used as an 
educational tool for inclusion and accessibility (Lázaro et al., 2015) and, on the other, to advance in research 
on the use of technologies in the field of special educational needs, as well as the benefits they offer. 

Finally, reflecting on the limitations of the study, it is important to point out the small sample that 
participated in the research and the absence of a control group, a situation that is commonly seen in many 
other research studies. Another limitation to be highlighted is the forced and unforeseen interruption of the 
programme caused by the COVID pandemic, although it was resumed as soon as possible to lessen, at least 
to some extent, the effects of this period of social isolation. In terms of future prospects, it is considered 
necessary to evaluate the impact of this type of intervention programme in the long term and to verify that 
the learning acquired is generalised to other situations and contexts of daily life. Furthermore, it would be 
interesting to be able to replicate the programme in other types of centres and with a larger sample to 
extrapolate the results obtained in this study. 
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