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The generalisation of learning is one of the main elements to take into account when
carrying out an educational intervention. This process involves certain difficulties
for the population with Autism Spectrum Disorder (ASD). In this sense, the aim of
the present study is to evaluate the process of generalisation of skills related to the
social domain (affected area in the population with ASD), in the special classroom
for ASD, the regular classroom and the family environment, after the
implementation of a social skills programme based on technologies. We propose a
longitudinal quantitative research study based on case studies which employs a
pretest-posttest methodology. The sample is made up of four students diagnosed
with ASD. Data collection was carried out using two questionnaires. The results
obtained reflect a generalisation of learning associated with basic social relationship

skills, joint reference and inter-subjective capacity in all the contexts analysed.
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Introduction

One of the aspects that must be taken into account when carrying out an
intervention of any nature and which is a major barrier to its success (Wass & Porayska-
Pomsta, 2013) is the generalisation of learning (Hong et al., 2018). That is, the initial
learning of the specific skills involved in a given context is transferred to other situations
with different people, settings, etc. (Carruthers et al., 2020). It is essential for this
generalization to occur in order for an intervention to yield benefits in everyday life,
extending beyond the office or classroom environment (Carruthers et al., 2020). In this

way, the learning of these skills will not only be demonstrated in artificial environments



or with a limited number of people (Neely et al., 2016).

This phenomenon is particularly relevant in people with ASD, characterised by
the presence of repetitive and restricted patterns of behaviour and by showing needs in
the area of communication and social interaction (APA, 2013; Levaot et al., 2019). A
number of authors (Froehlich et al., 2012; Gastgeb et al., 2012) have pointed out that this
part of the population tends to have difficulties in transferring learning to novel contexts,
displaying less consistency when it comes to generalisation than neurotypical subjects
(Hartley & Allen, 2014). In fact, Rao et al. (2008) noted that this is a constant problem in
interventions concerning social interaction, which substantially limits their real value
(Carruthers et al., 2020).

Theories related to generalisation claim that this process occurs according to the
similarity of stimuli (Byron & Murphy, 2014). Thus, the greater the number of common
features between the original and the new context, the easier it is for generalisation to
take place (Pearce, 1987).

Furthermore, some authors (Brown & Bebko, 2012) have studied how this
phenomenon occurs in the population with ASD taking into account the process indicated
above. Differences and difficulties in generalisation may stem from where and how
people with ASD focus their attention or what they consider relevant in a given context
(Baron-Cohen, 2002; Happé & Frith, 2006; Milton, 2017) and how the information
retained in their memory is processed, organised and retrieved (Baez & Ibanez, 2014;
Miller et al., 2014). These differences may support the idea that the characteristics that
people with ASD find common in two contexts may not be the same for the neurotypical
population (Carruthers, 2020). In fact, needs arise in social cognition due to difficulties
in contextual integration, hindering access to social meaning (Baez & Ibanez, 2014). This

suggests that individuals with ASD may struggle to apply social reasoning skills to solve



tasks, although their performance improves when explicit information is provided (Izuma
etal., 2011).

However, although the mental processes involved may be different (Church et al.,
2015), much research makes generalisation an explicit goal within intervention (Koegel,
2012). In fact, numerous researchers (Hong, Kawaminami et al., 2018; Hong, Neely et
al., 2018; Neely et al., 2018) now base their studies on systematic reviews and meta-
analyses on this phenomenon in people with ASD. It is worth highlighting the study
conducted by Hong, Neely et al. (2018), which aimed to analyze the existing literature on
generalization and maintenance in interventions utilizing tablets. Following this
systematic review, out of the 39 articles assessed that met specific quality criteria, only
12 were examined for generalization. Furthermore, only 2 of these articles included data
collection prior to the intervention.

In relation to the social domain, a crucial component in the symptomatic
description of ASD (Alhuzimi, 2020), authors such as Carruthers et al. (2020) emphasize
the scarcity of intervention studies in this area that investigate generalization and maintain
methodological rigor. Some studies confirm the generalization of skills in classroom or
home settings, as demonstrated by the research conducted by Ho et al. (2019). The
objective set by these authors was to assess the effectiveness of an intervention based on
modeling with animated videos, analyzing the potential generalization of joint attention
and social engagement. The six children with ASD, aged between 7 and 11, who
participated in the study, demonstrated generalization of their learning. Specifically, three
of them were able to transfer that learning to other environments, while another three
generalized it to interactions with different individuals. Limitations included difficulties
in measuring the long-term effects of the intervention and the focus of findings solely on

joint attention and social engagement, neglecting other aspects of social skills.



On the other hand, the research conducted by Wichnick-Gillis et al. (2019)
centered on initiating social interactions. They implemented an intervention with three
ASD children aged between 8 and 10, utilizing social scripts. Subsequently, these
supports were removed, and the children were able to generalize this skill to their home
environments, where no intervention had been conducted. However, a limitation
highlighted was the potential influence of the main researcher, who was present in all
sessions, possibly acting as a discriminative stimulus. This could have led the children
with ASD to increase the number of social initiations. Furthermore, they emphasize the
necessity for further research focusing on the generalization of skills in the social domain.
Other investigations, such as those conducted by Mancil et al. (2016), Thiemann-Bourque
et al. (2018), or Chang et al. (2016), also yielded positive results related to reciprocity,

social play skills, or the initiation of interactions.

Social skills programme (SocialTICTEA)

With the aim of improving and generalising skills associated with the social
sphere in people with ASD, an educational program of social skills was designed with
technology as the essential instructional tool. This choice was based on the potential
offered by this type of resource and the intrinsic characteristics that favour intervention
with people with ASD (Lozano et al., 2014). Technological tools are highly structured
and predictable (Golan & Baron-Cohen, 2006). They also offer a dynamic and motivating
environment with a predominance of visual stimuli (Parsons et al., 2016), which people
with ASD have a predilection for (Shane & Albert, 2008).

Moreover, technologies allow for the personalisation of learning (Sanroma et al.,

2021), thus making far more individualised teaching possible (Chebli, 2017).



SocialTICTEA was largely based on two of the psychological theories related to
the needs presented by people with ASD in the social sphere: the Theory of Mind (Baron-
Cohen, 2005) and the Weak Central Coherence Theory (Happé & Frith, 2006). In relation
to the first of these theories, work has been carried out on aspects such as the senses and
their associated verbs, the different perspectives, the recognition and appropriate use of
mental verbs and emotional states. In relation to the second theory, attention has been
paid to aspects such as the identification of a whole from certain parts, the relationship
between shadow and object or the appropriateness of objects, animals, etc. within a
context.

The technological resources included iPads and wearable devices as well as more
than 15 mobile applications that were previously evaluated to determine their pedagogical
relevance (Cored et al., 2020).

This program is aimed at children between 6 and 12 years old, and in this case, it
was carried out with 4 pupils with ASD grouped in pairs. Because of the COVID
pandemic, the intervention was finally divided into two parts. With one of the pairs, the
youngest, 20 one-hour sessions were implemented. Half of them were conducted during
the academic year 2019-2020 and the other half at the beginning of the year 2020-2021.
With the other pair, the older pupils, 22 sessions were carried out, also with a duration of
one hour each. Eleven of them were held during the academic year 2019-2020 and the
remaining ones in the following academic year. In this case, the second part of the
intervention took place individually because due to COVID, the school formed bubble
groups and these pupils were grouped differently.

The technology-based social skills program was designed by the researchers of
this study. Although it is not yet accessible to the general public, it is expected to be

published openly in the near future, making it available for use by centers and specialists.



In addition to providing a detailed description of the different sessions, this program
includes an in-depth analysis of the 19 applications used. This analysis outlines the
content that can be addressed with each digital tool, as well as other technical, aesthetic,
functional, and pedagogical aspects.

Taking into account all of the above, here are the research questions

Do technology-based social skills intervention programs have an impact on
transfer for students with ASD?

Can children with ASD generalize skills related to the social domain to other
contexts and people?

In what contexts can students with ASD demonstrate these learnings?

What types of social skills have become generalized in each context?

From these questions arise the main objective of the study and the specific
objectives. The main objective is to analyze whether pupils with ASD who have
participated in the technology-based intervention (SocialTICTEA program) have
generalized the learning to other contexts and individuals. To achieve this, various
measurements were taken at different times during the intervention. Likewise, it also
seeks to achieve the following specific objectives:

- Analyze which social skills are generalized in the TEA Preferential Classroom
environment during and after the intervention.

- Investigate the generalization of social skills within the context of the regular
classroom during and after the intervention.

- Assess the generalization of skills within the family environment during and after

the intervention.



Materials and methods

With the aim of improving and generalising skills associated with the social
sphere in people with ASD, a social skills programme was designed with technology as
the essential instructional tool. This choice was based on the potential offered by this type
of resource and the intrinsic characteristics that favour intervention with people with ASD
(Lozano et al., 2014). Technological tools are highly structured and predictable (Golan &
Baron-Cohen, 2006). They also offer a dynamic and motivating environment with a
predominance of visual stimuli (Parsons et al., 2016), which people with ASD have a

predilection for (Shane & Albert, 2008).

Population and sample

The sample chosen for the study comprised 4 schoolchildren in an ASD special
needs school in the town of Huesca (see Table 1). In order to select this sample, a non-
probabilistic sampling procedure was used, specifically, purposive or convenience
sampling. Likewise, as inclusion criteria, firstly, the subjects had to have been diagnosed
with Autism Spectrum Disorder (ASD) and, secondly, they must have developed
language skills (to a greater or lesser extent). It is important to emphasize that the
specialists working with the study participants had previously conducted some
generalization tasks, but not in a systematic manner and without the use of technology.
In other words, it was the first time that a specific program based on technology was
implemented with them, with the objective of generalizing certain skills and evaluating
their effectiveness.

(Insert Table 1 about here)

Instruments



Two questionnaires were used for data collection. The first of them is the "Escala
valorativa de habilidades sociales y emocionales, personas con Trastornos del Espectro
Autista” [social and emotional skills assessment scale, persons with Autism Spectrum
Disorders] by Alcaraz et al. (2009), based on the “Inventario de Espectro Autista (IDEA)”
[Inventory Autism Spectrum] by Riviére (1998) and validated by an expert panel
comprised of specialists in ASD and special education. This scale allows social
competence to be assessed and, specifically, three dimensions associated with it. First of
all, basic social relationship skills appear, linked to attachment, initiative and motivation
for relationships with peers and adults, etc. Then, joint reference skills are observed,
which are made up of the interest in objects and actions, looks or gestures, motivation to
share actions, use of significant joint reference looks or an interest in sharing joint
concerns with others. Finally, there are the intersubjective competence skills. This last
area refers to patterns of emotional expression, the expression of interest in and attention
to other people or the use of mental terms (emotions, thoughts, etc.).

The assessment, in this case, was conducted on a Likert scale from 1 to 5, with 1
being considered as "No, never" and 5 as "Yes, always". In each of these dimensions, in
turn, four levels were considered. On level 1, there were needs linked to people with ASD
with more severe symptoms, and on level 4 there were needs associated with people with
greater functioning. In reference to the social skills as regards social relations, there were
32 items, 30 items were associated with joint attention skills and 24 indicators appeared
in relation to intersubjective capability skills.

The ”Cuestionario de Habilidades de Interacciéon Social (CHIS)” [Social
Interaction Skills Questionnaire (SISQ)] by Monjas (1993) was also used. Delgado
(2017) highlights that the internal consistency of this instrument, assessed using

Cronbach's Alpha, in a population aged between 8 and 12 years, is 0.954. According to



Gonzélez and Pazmifio (2015), this value indicates an acceptable level of internal
consistency. This instrument assesses pupils' functioning in different social behaviours
on a Likert scale from 1 to 5, with 1 representing "never” and 5 meaning "always". The
60 items that make up the CHIS are divided into 6 subscales as follows (see Table 2).

(Insert Table 2 about here)

Procedure and data collection

The social skills educational program was implemented by the lead researcher and
supervised by other team members. It took place weekly, consisting of 1-hour sessions,
conducted in the TEA-preferred classroom for a duration of 20 to 22 weeks, as detailed
in previous sections. This classroom is specialized, distinct from the reference classroom,
and primarily serves students with ASD, addressing specific needs of this population.
During the sessions, participating students engaged in various tasks meticulously
designed to target aspects of Theory of Mind and Weak Central Coherence. The primary
tool utilized throughout these sessions was the tablet. Additionally, to enhance the
program's effectiveness, several fundamental intervention principles were applied,
including instruction, modeling, reinforcement, feedback, and the utilization of visual
supports. Moreover, all sessions followed a consistent basic structure, which facilitated
student engagement and performance.

For data collection, both questionnaires were administered at four different points
in time. The first took place before starting the intervention (early November 2019), and
the second when, for reasons due to the COVID pandemic, the schools were closed and
the social skills programme could not be continued (March 2020). They were
administered a third time prior to the start of the second part of the intervention

(November 2020) and lastly at the end of the intervention (April 2021).



In this case, the social and emotional skills assessment scale, persons with Autism
Spectrum Disorders (Alcaraz et al., 2009) was completed by the tutors of each of the
pupils and by the two specialists in Hearing and Language and Therapeutic Pedagogy
who carry out the intervention with them in the ASD special needs classroom. On the
other hand, the SISQ test (Monjas, 1992) was answered by the relatives of the subjects
participating in the research. All participants were thoroughly instructed on how to
complete the questionnaires, and any doubts that arose were promptly clarified.

The questionnaires were given to the participants beforehand and were explained
by the research team to ensure familiarity and comprehension. Participants were informed
of the specific times, as previously mentioned, when the questionnaires would be
provided. Those tasked with completing the questionnaires observed the social and non-
social behaviors of the students in various settings: the reference classroom (supervised
by tutors), the TEA-preferred classroom (supervised by specialists), and at home (under
the observation of their families), both in interactions with peers and adults. This
approach ensured that when participants completed the questionnaires, they reflected the
level of development of the skills being studied within that particular time and context.

Subsequently, the means of the data obtained from the specialists were obtained
using the statistical programme SPSS (version 26) and the results of all the tests at the
different time points were compared.

The triangulation of data has been used as a methodological strategy, considering
different sources of information, which has allowed us to take a more comprehensive
approach to the object of study (Vallejo & De Franco, 2009). In this way, the validity of

the research is guaranteed.



Results

The results are presented below, organised according to the specific objectives.
Firstly, we will show the results linked to the ASD special needs classroom, then, those

associated with the regular classroom and, lastly, the results related to the family context.

Context 1: special needs classroom
Subject 1
With respect to subject 1, improvements can be seen in two of the three areas analysed.
On the one hand, there is an increase in basic social relationship skills. In the pretest, a
score of 100.5 points was achieved, while in the posttest, scores of 107, 113.5, and 122.5
were obtained out of a total possible score of 160. Specifically, improvements are
observed in behaviours such as motivation to engage in spontaneous relationships (score
1.5 to 4.5), flexibility in relationships with peers (score 2 to 3.5), motivation in
relationships with peers (score 3.5 to 4.5) and helping others when asked to do so (score
2.510 4).

Furthermore, although there was no overall improvement in joint reference skills
(In the pretest, a score of 106 was obtained, while in the posttests, scores of 114, 112.5
and 110.75 were achieved out of a total possible score of 150), an increase was observed
in attempts to share actions or experiences (score 3.5 to 4) and in joint reference looks to
understand situations that they find strange or interesting (score 4 to 4.5). In addition, this
increase was also shown in both directed (score 3.5 to 5) and spontaneous (score 2.5 to
4) participation in games.

Finally, an improvement in intersubjective ability skills was observed. In the
pretest, the score was 64, while in the posttests, scores of 63.5, 69 and 83 were achieved

out of a total possible score of 120. Linked to these areas, there has been an increase in



the identification of situations that create discomfort (score 3 to 4), in the response and
recognition of basic emotions (score 3 to 4), expression of feelings (score 3 to 4) and in
the limited use of terms such as happy or sad in natural situations without adult

intervention (score 3 to 4).

Subject 2

In relation to subject 2, an improvement is observed in all 3 areas assessed. The
first of these, associated with basic social relationship skills, shows an increase in
behaviours such as non-avoidance of people (score 3 to 4), motivation to engage in
spontaneous relationships (score 2 to 3) or greater relationship with peers, albeit
unconsciously (score 2 to 3.5). Overall, 61 points were obtained in the pretest, while in
the posttests, scores of 65.75, 70.25 and 80 were achieved out of a total of 160 points.

Linked to the increase in joint reference skills, the pretest score was 67, and in
successive posttests, scores of 68.75, 73.25 and 85 were achieved out of a total of 150
points. The score increased interest in other people's actions (score 3 to 3.75), increased
gaze in highly directed situations (score 1 to 3) and attention to adult facial expressions,
gestures and gazes, even if only to a limited extent (score 2.5 to 3.5).

Similarly, the increase in intersubjective capability skills takes the form of an
increase in smiling when others smile (score 2.5 to 4) or sharing experiences, emotions
and objects (declarative function) with others (score 1 to 3.5), as well as an improvement
in the expression of feelings and emotions (score 1.5 to 2.5) and the use of mental terms
(happy, sad, etc.) referring to oneself and others (score 1 to 1.75). It is observed that 120
points were obtained in the pretest, while in the posttest, scores of 123.5, 127.5 and 133.5

were achieved out of a total of 160 points.



Subject 3

On the other hand, subject 3 shows improvements in all three areas assessed.
Firstly, linked to basic social relationship skills, it is observed that in the pretest 120 points
were obtained and in the posttest 123.5, 127.5 and 133.5 out of 160. Specifically,
improvements are observed in the easy to communicate with the subject and it is not
necessary to face each other and produce direct gestures (score 4 to 5). Similarly, there is
an increase in relating to peers with adult mediation (score 3 to 4), in initiating
conversations that are not induced and directed by others (score 3 to 4) and in relating to
other people in a fluent manner (score 2.5to 3.5).

Linked to joint reference skills, there is an increase in eye contact (score 3 to 4.5)
and in interest in games and activities with children and adults (score 3.5 to 4.5). There
is also an increase in the number of gestures and glances to share interests in situations,
objects, etc. (score 3.5t0 4.5). Overall, a score of 102.5 was achieved in the pretest, while
in the posttest, scores of 106.5, 115.5 and 120.5 were attained out of a possible 150.

Similarly, in relation to the skills that make up the intersubjective capability, an
increase in attention and reaction to the emotional expressions of others (score of 3 to 5)
and in sharing objects, experiences and emotions with others (score of 3 to 4.5) is noted.
On the other hand, the perception of pleasant and positive emotions (score 3.5 to 4.5) and
responses to others' expressions of affection increase, showing that they are recognising
basic emotions (score 3 to 4). In this case, a score of 68.5 was achieved in the pretest,

while in the posttest, scores of 69, 76, and 85.25 were obtained out of a total of 120 points.

Subject 4
Finally, subject 4 also showed an improvement in all three areas analysed. In

relation to basic social relationship skills en el pretest se ha obtenido una puntuacion



global de 119 y en los postest 119, 121.75 y 131 de los 160 posibles. An increase was
observed in the motivation to engage in spontaneous relationships (score 3.5 to 5) and in
the initiation of interactions with adults (score 3 to 4.5) has been found. On the other
hand, an improvement is observed in the rigidity of peer relationships (score 2.5 to 4).

Furthermore, linked to joint reference skills, in the pretest, an overall score of 119
was achieved, while in the posttest, scores of 119, 121.75 and 131 were obtained out of a
possible 160. There is an increase in the sharing of emotions with others (score 3 to 4.5),
as well as greater attention to the facial expressions, gestures and looks of adults (score
3.510 4.5). Similarly, there is an increased interest in joint actions with others (score 3 to
4.5) and in the use of joint reference gazes, i.e. gazes in which the subject seeks and can
share experiences with others (score 2 to 4).

With regard to intersubjective skills, the points obtained in the pretest were 68.5,
while in the posttest, scores of 69.75, 76.5 and 93.5 were achieved out of a total of 120
points. An improvement has been observed in sharing experiences, objects and emotions
with other people (score of 3 to 4.5) and in the response to expressions of affection from
others and identification of basic emotions (score of 2.5 to 4). Finally, an increase has
been shown in behaviours related to understanding other people's states of belief, by

linking certain emotional manifestations to them.

Context 2: Regular classroom
Subject 1

In this context, linked to subject 1, improvements are displayed in all areas. As
regards basic social relationship skills, a score of 108 was obtained on the pretest, and in
the posttest, scores of 121, 130 and 144 were achieved out of a total of 160. There is an

increase in motivation to engage in spontaneous relationships (score 3 to 5), especially



with peers and with adult mediation (score 2 to 5). Similarly, there is a greater
spontaneous physical approach to other pupils (score 3 to 5).

With regard to joint reference skills, a greater number of non-avoidance
behaviours appear in response to attempts to approach, gestures or looks of others in
interactive situations (score 3 to 5). Likewise, increases are shown in the imitation of
gestures (score 3 to 5) and in attention, albeit limited, to the adult's facial expressions,
gestures and gazes (score 3 to 5). In the overall scores, 113 points were obtained in the
pretest, while in the posttests, scores of 126, 126 and 143 were achieved out of a possible
150.

Linked to intersubjective skills, in the pretest, a score of 79 was obtained, and in
the post-test, scores of 89, 87, and 96 were achieved, respectively, out of a total of 120.
Specifically, improvements are observed in the identification of conflictive situations that
cause discomfort in the subject and their verbalisation (score 3 to 5), as well as in the
expression of emotions and feelings (score 3 to 5), with the limited and infrequent use of

terms such as "happy" or "sad" without adult intervention (score 3 to 5).

Subject 2

In subject 2, improvements appear in two of the areas analysed. On the one hand,
an increase in basic social relationship skills is perceived. The overall points obtained in
the pretest were 50, while in the posttest, scores of 55, 55.5 and 64 were achieved out of
atotal of 160 points. Specifically, an increase is observed in responding to others' attempts
at interaction and in seeking out both adults and peers (score 2 to 3), as well as in greeting
and saying goodbye when addressed by others (score 1 to 3).

On the other hand, there is no increase in joint referencing skills. The score on the

pretest was 52, and on the posttest, scores of 52, 49 and 55.5 were obtained out of 150.



However, there is an increase in some behaviours such as sharing actions with the subject
(score 1 to 2) or sharing glances in highly directed interactive situations (score 1 to 3).
Likewise, improvements are perceived in intersubjective skills. In the pretest, the
points obtained were 29.5, while in the posttest, scores of 30.5, 30, and 36.5 were
achieved out of 120 possible points. Some behaviours that have increased in frequency
include showing interest in other people's emotional expressions (score from 1 to 2),
responding to the expressions of affection of others and recognising basic emotions (score

from 2 to 3) and the subject's own emotional expression (score from 1 to 2).

Subject 3

With respect to subject 3, progress is observed in two of the areas assessed. Firstly,
there are improvements in basic social relationship skills. The overall points obtained in
the pretest were 104, while in the posttest, scores of 107, 110, and 117.5 were achieved
out of a total of 160 points. Specifically, there is an increase in non-avoidance behaviours
towards people (score 4to 5), in peer relationships (score 2 to 4) and in approaching peers
in organised situations (score 4 to 5).

An increase in joint reference skills is also observed. The final pretest score was
80, and in the post-test, scores of 88, 96 and 105.5 were achieved out of a possible 150.
There is an increase in meaningful glances with adults to understand situations that
interest or surprise the subject (score 2 to 4) and interest in the games and activities of
other children and adults (score 3 to 5). Similarly, the subject engages less frequently in
behaviours aimed at avoiding approach attempts, gestures and glances of others in
interactive situations (score 2 to 3.5).

Also, although intersubjective skills have not improved significantly in general

terms (76 points were obtained in the pretest, while in the posttest, scores of 74, 76.5 and



79.5 were achieved out of a possible 120), some specific behaviours such as sharing
experiences, objects and emotions with others (score 3 to 4) or paying attention to others'

expressions of emotion and being able to imitate them (score 3 to 4.5) have improved.

Subject 4

Finally, in subject 4, an improvement has been perceived in all three areas
analysed (see Figure 8).

Linked to basic social relationship skills, the initial score was 107, and in the
posttests, scores of 110, 117.5, and 127 were obtained out of a total of 160. An increase
was observed in the relationship with peers with adult mediation (score 2 to 4) and in
physically approaching other peers in organised situations. Also, behaviours related to
doing favours for other people if asked to do so in a directive manner (score 2 to 4) appear
more frequently.

On the other hand, with regard to joint reference skills, the points obtained in the
pretest were 100, while in the posttest, scores of 106, 124 and 123 were achieved out of
a possible 150. An increase is shown in behaviours such as limited attention to adult facial
expressions, gestures and gazes (score from 2 to 4), directed participation in games (from
3to 5) and looking with interest at what another person is looking at (from 2 to 4).

Similarly, associated with intersubjective skills, the area of least improvement,
there is an increase in the ability to share experiences, objects and emotions with others
(score 3 to 4), in responding to others' expressions of affection and recognition of basic
emotions (score 3 to 4), as well as in the limited use of terms such as "happy" or "sad"
without adult intervention (score 2 to 4). At a global level, the initial score obtained was
85 points, while in the post-tests, scores of 86, 82 and 89 were achieved out of a possible

120.



Context 3: Family context
Subject 1

In relation to subject 1, out of the six scales analysed, five have shown an
improvement (see Figure 1).

(Insert Figure 1 about here)

The first of these, linked to basic social skills, has undergone one of the biggest
changes. Behaviours such as responding appropriately when children address the subject,
greeting others appropriately or responding when greeted have increased and improved
their score from 3 to 4.

Making friends was the other scale that increased the most. In particular, there
was an increase in appropriate responses when invited to play by another child (score
from 3 to 4), as well as in cooperation with others in activities and play (score from 3 to
4). An increase in play initiation behaviours and other activities has also been observed
(score 3to 4).

Similarly, conversational skills have increased but to a lesser extent. Some of the
behaviours that have increased in frequency are participating in a conversation according
to established norms and ending a conversation appropriately, both with a score that has
changed from 3 to 4.

On the other hand, linked to the increase in skills related to emotions, feelings and
opinions, improvements appear in the expression of both positive and negative emotions
and feelings, as well as in appropriate responses to the unpleasant and negative emotions

and feelings of others. In all of them, the score changed from 2 to 3.



The scale associated with interpersonal problem-solving skills is the only one that
has not shown any significant improvements. Even so, an increase in the identification of
the causes of some problems is observed (score from 2 to 3).

In the last of the scales, linked to relationship skills with adults, improvements are
also evident. An increase is observed in responses to requests or demands from adults or
in the subject's response when addressed in a polite and courteous manner, both with a

change in the score from 3 to 4.

Subject 2
With respect to subject 2, significant improvements appear in four of the six scales

assessed (see Figure 2).

(Insert Figure 2 about here)

In relation to basic social skills, an overall improvement has been observed.
Specifically, there has been an increase in greeting behaviours and in responding when
addressed by other children in a friendly way. Both have increased from a score of 2 to
3.

An improvement is also perceived in the ability to make friends. Behaviours such
as asking others for help (score 3 to 4) or initiating games and other activities with
children (score 1 to 1.5) appear more frequently.

Conversely, no significant improvements in conversational skills have been
observed and only an increase in the number of appropriate responses by the subject when
another child wants to enter into the conversation being held with other people (score 1

to 2) has been evidenced.



The most significant improvement has taken place regarding skills related to
feelings, emotions and opinions. Behaviours such as appropriate expression of pleasant
(score 2 to 4) and negative (score 2 to 3) emotions and feelings have increased in
frequency of use.

Another of the scales that has not shown any improvement is that associated with
interpersonal problem-solving skills. None of the ten behaviours that make up this type
of skill showed an increase.

Finally, an increase in relationship skills with adults has been observed,
specifically, in behaviours such as responding appropriately to adult requests and

demands (score from 2 to 4).

Subject 3
As for subject 3, significant improvements appear in three of the six scales

analysed (see Figure 3).

(Insert Figure 3 about here)

In the first of these, i.e. basic social skills, substantial increases are observed. An
increase can be perceived in appropriate greeting (score 2 to 3.5) and in smiling at others
in specific situations (score 3 to 4).

With regard to the ability to make friends, there are no relevant improvements,
although there is an increase in the frequency of asking for help from other people when
the subject needs it (score from 3 to 4).

The largest increases, however, appear in conversational skills. Associated with

this scale are more frequent initiation of conversations with other children (score 2 to 3),



actively maintaining a conversation (score 3 to 4) and intervening appropriately in a
conversation (score 2 to 3.5).

Similarly, an increase is observed in skills related to feelings, emotions and
opinions, such as appropriate expression of both pleasant and negative emotions and
feelings. Both behaviours change their frequency rating from 3 to 4.

In relation to interpersonal problem-solving skills, no relevant changes have been
perceived at a general level, except in one of the items linked to the generation of possible
solutions to a problem with another child (score from 1 to 2).

The same is true for scale number six. There are no significant improvements in
adult relationship skills overall, but there are improvements in some of the component

skills, such as making requests or complaints to adults (score 2 to 3).

Subject 4
Finally, as far as subject 4 is concerned, relevant improvements appear in four of

the six scales analysed (see Figures 4).

(Insert Figure 4 about here)

Firstly, an increase in basic social skills is observed. Specifically, there is an
increase in the frequency of greeting other people appropriately (score 2 to 3), responding
when addressed by other children (score 2 to 4) and smiling at others (score 2 to 3).

In the same way, there is an increase in the ability to make friends — in fact it is
the scale with the biggest increase. Linked to this is an increase of two points in the
behaviours of asking others for help when necessary and in sharing one's own things with
others. Moreover, the subject responds appropriately when another child wants to join in

playing or doing an activity on a more frequent basis (score 2 to 3).



Furthermore, improvements in conversational skills are also perceived,
specifically, there is an increase in behaviours of initiating, maintaining and ending
conversations in an appropriate manner with other children. All of them change their
score from 2 to 3.

Likewise, skills related to feelings, emotions and opinions show a relevant
improvement. Behaviours such as the appropriate expression of positive emotions or
unpleasant feelings towards others, as well as the appropriate response to negative
emotions of others increase in frequency by 2 to 3 points.

Conversely, no major changes are perceived in the scale related to interpersonal
problem-solving skills, although the subject's ability to generate solutions to a problem
with another child improves (score from 2 to 3).

Finally, no significant improvements are observed in the skills of relating to
adults. However, there is an increase in behaviours related to responding to adult requests

and demands (score 2 to 3).

Discussion

Individuals with ASD often have difficulty generalising a change in their
behaviour (Phillips and VVollmer, 2012), especially when this process is not specifically
programmed (Foxx, 2008). Indeed, generalisation is a critical component of teaching
social interaction skills (Wichnick-Gillis et al., 2018).

One of the aspects in which people with ASD have needs in this area concerns
social skills (Leekam, 2016; Thye et al., 2018). Therefore, they should be an essential
component to work on in intervention programmes for people with ASD (Bellini et al.,

2007).



Yet, it cannot be forgotten that the use of various tools, such as technology, can
enhance this type of intervention (Cored et al., 2021; Hong et al., 2018). So much is this
the case that many professionals use this type of resource, especially tablets, to respond
to the needs inherent to ASD (Clark et al., 2015) with results that indicate a generalisation
of skills (Hong et al., 2017; Stephenson & Himbrick, 2015).

Consequently, this research has sought to analyse the impact of a technology-
based program on the generalization of learning to other contexts such as the ordinary
classroom or the family environment as well as to other individuals. In this way, it has
been possible to demonstrate an overall positive impact on this process after the
implementation of a technology-based social skills programme implemented in 4 children
diagnosed with ASD.

If we delve deeper into the results, firstly, we have obtained a generalisation of
basic skills in social relations along the lines of studies by authors such as Solomon et al.
(2014) or Jung et al. (2008), where the 3 participants generalized these skills with their
peers in different environments. However, in other research such as that of Levy and
Dunsmuir (2020), the generalization was not consistent since it only occurred in 3 of the
6 students with ASD who participated. Furthermore, the measurement was only carried
out in the home and not in other contexts.

Likewise, this process has also occurred in the initiation, maintenance and
termination of communicative interactions, where individuals with ASD have needs
(Carpenter, 2013; Paul et al., 2009). This finding supports research that yields evidence
of the generalisation of skills linked to the initiation of an interaction (Green et al., 2010;
Katz & Girolametto, 2015; Ledford & Wehby, 2015; Wichnick-Gillis et al., 2019) or the
maintenance and termination of an interaction. Specifically, researchers Kassardijan et

al. (2013) discovered that the four participants with ASD, aged between 4 and 13 years,



who were involved in their study, were able to generalize these skills in natural
environments through explicit teaching and the utilization of role-playing. However, it's
worth noting that in this instance, the generalization was not analyzed in relation to other

individuals, whether they were peers or adults.

Furthermore, a generalisation of joint reference skills has been observed, as in
other studies (Ho et al., 2019; Kasari et al., 2014; Kasari et al., 2015). In particular, an
improvement in the onset of joint attention has been reported, endorsing research such as
that conducted by Kryzak and Jones (2015) or Todt et al. (2021). Gomes et al. (2020), in
their study involving four participants with ASD aged between 4 and 6 years old,
conducted an intervention utilizing auditory scripts to foster the initiation of joint
attention. Both parents and instructors of the participants reported that students with ASD
generalized the initiation of joint attention in both home and school settings.

In the same way, an improvement has been noted in joint reference gazes, in the
desire to share and in the imitation of gestures, coinciding with the findings of other
authors (Gilley & Ringdahl, 2014; Ingersoll & Gergans, 2007; Wong, 2013). Linked to
this area, an increase in generalised interest and participation in social games and
activities has also been perceived, supporting the results obtained in numerous studies
(Au et al., 2016; Chang et al., 2016; Hundert et al., 2014; Jung & Sainato, 2015;
Petursdottir & Gudmundsdottir, 2021).

Related to the skills associated with emotions and feelings, this research has also
obtained positive results with respect to generalisation. On the one hand, improvements
have been observed in the identification of emotional states according to facial
expressions or social situations, supporting studies such as those by Akmanoglu, (2015),

Baron-Cohen et al. (2009) or Conallen and Reed (2016). In the initial study among those



referenced, four participants with autism, aged between 4 and 6 years, were involved.
Employing video modeling methodology, emotions were demonstrated and identified.
The subjects successfully replicated this emotion identification within environments and
situations simulated by the researchers. However, the investigation did not extend to
ascertain whether this skill had been transferred to other natural contexts such as the
classroom or home.

Furthermore, increased generalisation has been reported in responses to the
emotions of others, understanding of emotions and in acts of sharing feelings, results that
are consistent with numerous studies (Koegel et al., 2016; Petrovska & Trajkovski, 2019;
Thiemann-Bourque et al., 2018; Sivaraman, 2017). In Petrovska and Trajkovski's study,
they intervened with 16 students diagnosed with ASD, aged between 7 and 15 years,
utilizing a tablet-based approach. The aim was to enhance their comprehension of
emotions and facilitate generalization through the implementation of three types of
activities. The researchers noted that the subjects demonstrated improved understanding
of emotions depicted in faces and in unfamiliar scenarios. However, it's important to note
that only one measurement was conducted. Additionally, the researchers highlighted that
since the intervention lasted only 8 weeks, there's a possibility that this newfound ability
could diminish over time.

As can be seen, programmes are increasingly more focused on the generalisation
of learning and skills (Green & Garg, 2018). Although, as noted by Hong, Neely et al.
(2018), there are few studies that specifically concentrate on the utilization of wearable
technology and maintain methodological rigor (Carruthers et al., 2020). The objectives
of interventions should go beyond purely academic aims and address all areas of the lives
of people with ASD, responding to the needs that arise in different environments (Cuesta

et al., 2016). This should be even more so considering that the topic addressed in this



research, social skills, constitutes a series of behaviours that are expected to occur in
multiple situations (Wichnick-Gillis et al., 2018).

Regular schools and centres must offer appropriate educational programmes to
respond to and meet the needs that characterise pupils with ASD (Levy & Dunsmuir,
2020). To this end, it is essential to be able to make use of tools such as technology, which
allows individualised intervention to be delivered for children with ASD, especially in
inclusive classrooms (Hess et al., 2008; Lazaro et al., 2015).

Furthermore, research, such as the one described here, is essential for studying
and confirming that technological resources not only serve as facilitators in interventions
but also enable the generalization of essential skills for social development.

Finally, in relation to the limitations of the study, it must be pointed out that the
sample that participated was small (4 subjects) and that no control group was used.
Furthermore, the pandemic that has been present around the world since 2019 has affected
the intervention. Consequently, the social skills programme had to be carried out in a
fragmented manner in two phases. It is also understood that the time the pupils spent in
confinement may have affected in some way the generalisation of the learning and skills
acquired.

As far as future prospects are concerned, it would be very interesting to collect
information from the subjects at different points in time (longitudinal study) to see
whether the generalisation observed in the research is maintained over time. It could also
be potentially beneficial to broaden the sample to include students with autism from

different centers and cities, as well as varying levels of severity

Funding



This work was supported by the XXX for the recruitment of predoctoral research
staff in training, which was co-financed by the Operational Program ESF Aragon 2014—
2020, resolution XXX

This work has received Ex aequo accesit in the 111 Edition of the Santander Award

for Doctoral Thesis Projects on the use of ICT in teaching XXX

Declaration of interest statement

The authors report there are no competing interests to declare.

References

Akmanoglu, N. (2015). Effectiveness of Teaching Naming Facial Expression to
Children with Autism via Video Modeling. Educational sciences: Theory and
practice, 15(2), 519-537. https://eric.ed.gov/?id=EJ1060175

Alcaraz, S., Lozano, J., & Sotomayor, J. A. (2009). Escala de Valoracion de la
competencia social en alumnado autista o con trastornos del espectro
autista. Educar en el 2000, (12), 85-94. http://hdl.handle.net/11162/86921

Alhuzimi, T. (2020). Efficacy of video modelling (VM) in developing social skills in
children with autism spectrum disorder (ASD) at school in Saudi Arabia.
International Journal of Disability, Development and Education, 1-15.
https://doi.org/10.1080/1034912X.2020.1716962

American Psychiatric Association (2013). Diagnostic and statistical manual of
mental disorders (5th ed.). American Psychiatric Association.
https://doi.org/10.1176/appi.books.9780890425596

Au, A., Mountjoy, T., Leaf, J.B., Leaf, R., Taubman, M., McEachin, J., & Tsuiji, K.
(2016). Teaching social behavior to individuals diag- nosed with autism
spectrum disorder using the cool versus not cool procedure in a small group
instructional format. Journal of Intellectual and Developmental Disability,
41(2), 115-124. https://doi.org/10.3109/13668250.2016.1149799

Baez, S., & Ibanez, A. (2014). The effects of context processing on social
cognition impairments in adults with Asperger’'s syndrome. Frontiers in
Neuroscience, 8(270), 1-9. https://doi.org/10.3389/fnins.2014.00270



https://eric.ed.gov/?id=EJ1060175
http://hdl.handle.net/11162/86921
https://doi.org/10.1080/1034912X.2020.1716962
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.3109/13668250.2016.1149799
https://doi.org/10.3389/fnins.2014.00270

Baron-Cohen, S. (2002). The extreme male brain theory of autism. Trends in
Cognitive  Sciences, 6(6), 248-254. https://doi.org/10.1016/S1364-
6613(02)01904-6

Baron-Cohen, S. (2005). The Empathizing System: a revision of the 1994 model
of the Mindreading System. In B. Ellis and D. Bjorklund (Eds.), Origins of
the Social Mind (pp. 468-492). Guilford Publications.

Baron-Cohen, S., Golan, O, & Ashwin, E. (2009). Can emotion recognition be
taught to children with autism spectrum conditions? Philosophical
Transactions of the Royal Society B: Biological Sciences, 364(1535), 3567-
3574. https://doi.org/10.1098/rstb.2009.0191

Bellini, S., Peters, J. K., Benner, L., & Hopf, A. (2007). A meta-analysis of school-
based social skills interventions for children with autism spectrum disorders.
Remedial and Special Education, 28(3), 153-162.
https://doi.org/10.1177/07419325070280030401

Brown, S. M., & Bebko, J. M. (2012). Generalization, overselectivity, and
discrimination in the autism phenotype: A review. Research in Autism
Spectrum Disorders, 6(2), 733-740.
https://doi.org/10.1016/j.rasd.2011.10.012

Byrom, N. C., & Murphy, R. A. (2014). Sampling capacity under- lies individual
differences in human associative learning. Journal of Experimental
Psychology: Animal Learning and Cognition, 40(2), 133-143.
https://doi.org/10.1037/xan 0000012

Carpenter, L. (2013). DSM-5 autism spectrum disorder: guidelines and criteria
exemplars.
https://depts.washington.edu/dbpeds/Screening%20Tools/DSM-
5%28ASD.Guidelines%29Feb2013.pdf

Carruthers, S., Pickles, A., Slonims, V., Howlin, P., & Charman, T. (2020).
Beyond intervention into daily life: A systematic review of generalisation
following social communication interventions for young children with autism.
Autism Research, 13(4), 506-522. https://doi.org/10.1002/aur.2264

Chang, Y. C., Shire, S. Y., Shih, W., Gelfand, C., & Kasari, C. (2016). Preschool
deployment of evidence-based social com- munication intervention:
JASPER in the classroom. Journal of Autism and Developmental Disorders,
46(6), 2211-2223. https://doi.org/10.1007/s10803-016-2752-2

Chebli, S. S., Lanovaz, M. J., & Dufour, M. M. (2017). Generalization following
tablet-based instruction in children with autism spectrum disorders. Journal
of special education technology, 32(2), 70-79.
https://doi.org/10.1177/0162643416681499



https://doi.org/10.1016/S1364-6613(02)01904-6
https://doi.org/10.1016/S1364-6613(02)01904-6
https://doi.org/10.1098/rstb.2009.0191
https://doi.org/10.1177/07419325070280030401
https://doi.org/10.1016/j.rasd.2011.10.012
https://doi.org/10.1037/xan%200000012
https://depts.washington.edu/dbpeds/Screening%20Tools/DSM-5%28ASD.Guidelines%29Feb2013.pdf
https://depts.washington.edu/dbpeds/Screening%20Tools/DSM-5%28ASD.Guidelines%29Feb2013.pdf
https://doi.org/10.1002/aur.2264
https://doi.org/10.1007/s10803-016-2752-2
https://doi.org/10.1177/0162643416681499

Church, B. A., Rice, C. L., Dovgopoly, A., Lopata, C. J., Thomeer, M. L., Nelson,
A., & Mercado, E. (2015). Learning, plasticity, and atypical generalization in
children with autism. Psychonomic Bulletin & Review, 22(5), 1342-1348.
https://doi.org/10.3758/s13423-014-0797-9

Clark, M. L. E., Austin, D. W., & Craike, M. J. (2015). Professional and parental
attitudes toward iPad application use in autism spectrum disorder. Focus on
Autism and Other Developmental Disabilities, 30(3), 174-181.
http://dx.doi.org/10.1177/1088357614537353

Conallen, K., & Reed, P. (2016). A teaching procedure to help children with
autistic spectrum disorder to label emotions. Research in Autism Spectrum
Disorders, 23, 63-72. https://doi.org/10.1016/j.rasd.2015.11.006

Cored, S., Latorre, C., Vazquez, S., & Liesa, M. (2020). Andlisis de los principales
recursos tecnologicos utilizados en la intervencion del lenguaje y la
comunicacion en TEA. En E. Lira (Coord.), Bienestar Social:
Organizaciones Saludables (pp. 615-627). Tirant Editorial

Cored, S., Vazquez, S., Liesa, M., & Baldassatrri, S. (2021). La potencialidad de
la tecnologia en la medicion del desarrollo de habilidades sociales en nifios
con TEA: un anadlisis desde parametros fisiologicos. Revista de
Investigacion Educativa, 39(2), 445-462. https://doi.org/10.6018/rie.430891

Cuesta, J. L., Sanchez, S., Orozco, M. L., Valenti, A., & Caottini, L. (2016).
Trastorno del espectro del autismo: intervencion educativa y formacion a lo
largo de la vida. Psychology, Society & Education, 8(2), 157-172.
http://hdl.handle.net/10835/4774

Delgado, J. P. (2017). Analisis de Fiabilidad y Validez Interna del Cuestionario
de Habilidades de Interaccion Social de Monjas en una muestra de nifios
de 8 a 12 afios [Bachelor's thesis, Pontificia Universidad Catdlica del
Ecuador].
https://repositorio.pucesa.edu.ec/bitstream/123456789/1956/1/76471.pdf

Foxx, R. M. (2008). Applied behavior analysis treatment of autism: The state of
the art. Child and Adolescent Psychiatric Clinics of North America, 17(4),
821-834. http://dx.doi.org/10.1016/j.chc.2008.06.007

Froehlich, A. L., Anderson, J. S., Bigler, E. D., Miller, J. S., Lange, N. T., DuBray,
M. B., & Lainhart, J. E. (2012). Intact prototype formation but impaired
generalization in autism. Research in Autism Spectrum Disorders, 6(2),
921-930. https://doi.org/10.1016/].rasd.2011.12.006

Gastgeb, H. Z., Dundas, E. M., Minshew, N. J., & Strauss, M. S. (2012). Category
formation in autism: Can individuals with autism form categories and
prototypes of dot patterns? Journal of Autism and Developmental Disorders,
42, 1694-1704. https://doi.org/10.1007/s10803-011-1411-x



https://doi.org/10.3758/s13423-014-0797-9
http://dx.doi.org/10.1177/1088357614537353
https://doi.org/10.1016/j.rasd.2015.11.006
https://doi.org/10.6018/rie.430891
http://hdl.handle.net/10835/4774
https://repositorio.pucesa.edu.ec/bitstream/123456789/1956/1/76471.pdf
http://dx.doi.org/10.1016/j.chc.2008.06.007
https://doi.org/10.1016/j.rasd.2011.12.006
https://doi.org/10.1007/s10803-011-1411-x

Gilley, C., & Ringdahl, J. E. (2014). The effects of item preference and token
reinforcement on sharing behaviour exhibited by children with autism
spectrum disorder. Research in Autism Spectrum Disorders, 8(11), 1425-
1433. https://doi.org/10.1016/].rasd.2014.07.010

Golan, O., & Baron-Cohen, S. (2006). Systemizing empathy: Teach- ing adults
with Asperger syndrome or high-functioning autism to recognize complex
emotions  using interactive  multimedia. @ Developmental and
Psychopathology, 18(2), 591-617.
https://d0oi.org/10.1017/S0954579406060305

Gomes, S. R., Reeve, S. A,, Brothers, K. J., Reeve, K. F., & Sidener, T. M. (2020).
Establishing a generalized repertoire of initiating bids for joint attention in
children with autism. Behavior modification, 44(3), 394-428.
https://doi.org/10.1177/0145445518822499

Gonzalez, J. & Pazmifio, M. (2015). Calculo e interpretacion del Alfa de Cronbach
para el caso de validacion de la consistencia interna de un cuestionario,
con dos posibles escalas tipo Likert. Revista Publicando, 2(1), 62-77.
https://www.researchgate.net/publication/272682754 Calculo_e_interpret
acion_del Alfa_de Cronbach para el caso_de validacion de la consist
encia_interna_de_un_cuestionario_con_dos_posibles escalas_tipo_Likert

Green, J., Charman, T., McConachie, H., Aldred, C., Slonims, V., Howlin, P., Le
Couteur, A., Leadbitter, K., Hudry, K., Byford, S., Barrett, B., Temple, K.,
Macdonald, W., & Pickles, A. (2010). Parent-mediated communication-
focused treatment in children with autism (PACT): A randomised controlled
trial. The Lancet, 375 (9732), 2152-2160. https://doi.org/10.1016/s0140-
6736(10)60587-9

Green, J., & Garg, S. (2018). Annual research review: The state of autism
intervention science: Progress, target psychological and biological
mechanisms and future prospects. Journal of Child Psychology and
Psychiatry, 59(4), 424-443. https://doi.org/10.1111/jcpp.12892

Happé, F., & Frith, U. (2006). The weak coherence account: Detail-focused
cognitive style in autism spectrum disorders. Journal of Autism and
Developmental Disorders, 36(1), 5-25. https://doi.org/10.1007/s10803-005-
0039-0

Hartley, C., & Allen, M. L. (2014). Intentions vs. resemblance: Understanding
pictures in typical development and autism. Cognition, 131(1), 44-59.
https://doi.org/10.1016/j.cognition.2013.12.009

Hess, K. L., Morrier, M. J., Heflin, J. L., & Ive, M. L. (2008). Autism treatment
survey: Services received by children with autism spectrum disorders in
public school classrooms. Journal of Autism and Developmental Disorders,
38, 961-971. https://doi.org/10.1007/s10803-007-0470-5



https://doi.org/10.1016/j.rasd.2014.07.010
https://doi.org/10.1017/S0954579406060305
https://doi.org/10.1177/0145445518822499
https://www.researchgate.net/publication/272682754_Calculo_e_interpretacion_del_Alfa_de_Cronbach_para_el_caso_de_validacion_de_la_consistencia_interna_de_un_cuestionario_con_dos_posibles_escalas_tipo_Likert
https://www.researchgate.net/publication/272682754_Calculo_e_interpretacion_del_Alfa_de_Cronbach_para_el_caso_de_validacion_de_la_consistencia_interna_de_un_cuestionario_con_dos_posibles_escalas_tipo_Likert
https://www.researchgate.net/publication/272682754_Calculo_e_interpretacion_del_Alfa_de_Cronbach_para_el_caso_de_validacion_de_la_consistencia_interna_de_un_cuestionario_con_dos_posibles_escalas_tipo_Likert
https://doi.org/10.1016/s0140-6736(10)60587-9
https://doi.org/10.1016/s0140-6736(10)60587-9
https://doi.org/10.1111/jcpp.12892
https://doi.org/10.1007/s10803-005-0039-0
https://doi.org/10.1007/s10803-005-0039-0
https://doi.org/10.1016/j.cognition.2013.12.009
https://doi.org/10.1007/s10803-007-0470-5

Ho, T. Q., Gadke, D. L., Henington, C., Evans-McCleon, T. N., & Justice, C. A.
(2019). The effects of animated video modeling on joint attention and social
engagement in children with autism spectrum disorder. Research in Autism
Spectrum Disorders, 58, 83-95. https://doi.org/10.1016/j.rasd.2018.09.004

Hong, E. R., Gong, L. Y., Ninci, J., Morin, K., Davis, J. L., Kawaminami, S., Shi,
Y. Q., & Noro, F. (2017). A meta-analysis of single-case research on the
use of tablet-mediated interventions for persons with ASD. Research in
Developmental Disabilities, 70, 198-214.
https://dx.doi.org/10.1016/].ridd.2017.09.013

Hong, E. R., Kawaminami, S., Neely, L., Morin, K., Davis, J. L., & Gong, L. Y.
(2018). Tablet-based interventions for individuals with ASD: Evidence of
generalization and maintenance effects. Research in developmental
disabilities, 79, 130-141. https://doi.org/10.1016/j.ridd.2018.01.014

Hong, E. R., Neely, L., Gerow, S., & Gann, C. (2018). The effect of caregiver-
delivered social-communication interventions on skill generalization and
maintenance in ASD. Research in developmental disabilities, 74, 57-71.
https://doi.org/10.1016/j.ridd.2018.01.006

Hundert, J., Rowe, S., & Harrison, E. (2014). The combined effects of social script
training and peer buddies on generalized peer interaction of children with
ASD in inclusive classrooms. Focus on Autism and Other Developmental
Disabilities, 29(4), 206—215. https://doi.org/10.1177/1088357614522288

Ingersoll, B., & Gergans, S. (2007). The efect of a parent-implemented imitation
intervention on spontaneous imitation skills in young children with autism.
Research in Developmental Disabilities, 28(2), 163-175.
http://dx.doi.org/10.1016/j.ridd.2006.02.004

lzuma, K., Matsumoto, K., Camerer, C. F., and Adolphs, R. (2011). Insensitivity
to social reputation in autism. Proc. Natl. Acad. Sci. U.S.A. 108, 17302—
17307. http://doi.org/10.1073/pnas.1107038108

Jung, S., & Sainato, D. M. (2015). Teaching games to young children with autism
spectrum disorder using special interests and video modelling. Journal of
Intellectual  and Developmental Disability,  40(2), 198-212.
https://doi.org/10.3109/13668250.2015.1027674

Jung, S., Sainato, D. M., & Davis, C. A. (2008). Using high-probability request
sequences to increase social interactions in young children with autism.
Journal of Early Intervention, 30(3), 163-187.
https://doi.org/10.1177/1053815108317970

Kasari, C., Gulsrud, A., Paparella, T., Hellemann, G., & Berry, K. (2015).
Randomized comparative eflcacy study of parent- mediated interventions


https://doi.org/10.1016/j.rasd.2018.09.004
https://dx.doi.org/10.1016/j.ridd.2017.09.013
https://doi.org/10.1016/j.ridd.2018.01.014
https://doi.org/10.1016/j.ridd.2018.01.006
https://doi.org/10.1177/1088357614522288
http://dx.doi.org/10.1016/j.ridd.2006.02.004
http://doi.org/10.1073/pnas.1107038108
https://doi.org/10.3109/13668250.2015.1027674
https://doi.org/10.1177/1053815108317970

for toddlers with autism. Journal of Consulting and Clinical Psychology,
83(3), 554-563. https://doi.org/10.1037/a0039080

Kasari, C., Lawton, K., Shih, W., Barker, T. V., Landa, R., Lord, C., Orlich. F.,
King, B., Wetherby, A., & Senturk, D. (2014). Caregiver-mediated interven-
tion for low-resourced preschoolers with autism: An RCT. Pediatrics,
134(1), 72-79. https://doi.org/10.1542/peds.2013-3229

Kassardijan, A., Rudrud, E., Taubman, M., Leaf, J. B., Edwards, A., Schulze, K.,
McEachin, J., & Leaf, R. (2013). Utilizing teaching interactions to facilitate
social skills in the natural environment. Education and Training in Autism
and Developmental Disabilities, 48(2), 245-257.
https://www.jstor.org/stable/23880643

Katz, E., & Girolametto, L. (2015). Peer-mediated intervention for pre- schoolers
with ASD: effects on responses and initiations. International Journal of
Speech-Language Pathology, 17(6), 565-576.
https://doi.org/10.3109/17549507.2015.1024166

Koegel, L. K., Ashbaugh, K., Navab, A., & Koegel, R. L. (2016). Improving
empathic communication skills in adults with autism spectrum disorder.
Journal of Autism and Developmental Disorders, 46(3), 921-933.
https://doi.org/10.1007/s10803-015-2633-0

Koegel, L. K., Kuriakose, S., Singh, A. K., & Koegel, R. L. (2012). Improving
generalization of peer socialization gains in inclusive school settings using
initiations training. Behavior Modification, 36(3), 361-377.
https://doi.org/10.1177/0145445512445609

Kryzak, L. A., & Jones, E. A. (2015). The effect of prompts within embedded
circumscribed interests to teach initiating joint attention in children with
autism spectrum disorders. Journal of Developmental and Physical
Disabilities, 27(3), 265-284. https://doi.org/10.1007/s10882-014-9414-0

Lazaro, J. L., Estebanell, M., & Tedesco, J. C. (2015). Inclusién y cohesion social
en una sociedad digital. RUSC. Universities and Knowledge Society
Journal, 12(2), 44-59. https://doi.org/10 .7238/rusc.v12i2.2459

Ledford, J. R., & Wehby, J. H. (2015). Teaching children with autism in small
groups with children who are at-risk for academic problems: Effects on
academic and social behaviors. Journal of Autism and Developmental
Disorders, 45, 1624-1635. https://doi.org/10.1007/s10803-014-2317-1

Leekam, S. (2016). Social cognitive impairment and autism: What are we trying
to explain? Philosophical Transactions of the Royal Society B: Biological
Sciences, 371(1686), 1-8. https://doi.org/10.1098/rstb.2015.0082

Levaot, Y., Meiri G., Dinstein I., Menashe, |., & Shoham-Vardi, I. (2019). Autism
Prevalence and Severity in Bedouin-Arab and Jewish Communities in


https://doi.org/10.1037/a0039080
https://doi.org/10.1542/peds.2013-3229
https://www.jstor.org/stable/23880643
https://doi.org/10.3109/17549507.2015.1024166
https://doi.org/10.1007/s10803-015-2633-0
https://doi.org/10.1177/0145445512445609
https://doi.org/10.1007/s10882-014-9414-0
https://doi.org/10%20.7238/rusc.v12i2.2459
https://doi.org/10.1007/s10803-014-2317-1
https://doi.org/10.1098/rstb.2015.0082

Southern Israel. Community mental health journal, 55(1), 156-160.
https://doi.org/10.1007/s10597-018-0236-x

Levy, J., & Dunsmuir, S. (2020). Lego therapy: Building social skills for
adolescents with an autism spectrum disorder. Educational and Child
Psychology, 37(1), 58-83. https://eric.ed.qov/?id=EJ1245924

Lozano, J., Sherezade, I., & Cerezo, M. C., (2014). ¢, Es posible ensefar a las
personas con TEA habilidades emocionales y sociales y generalizar esos
aprendizajes a otros contextos?: un estudio de caso en un centro de
Educacion Primaria. DIM: Didactica, Innovacion y Multimedia, (30), 1-14.
https://raco.cat/index.php/DIM/article/view/291529

Mancil, G. R., Lorah, E. R., & Whitby, P. S. (2016). Effects of iPod touch (TM)
technology as communication devices on peer social interactions across
environments. Education and Training in Autism and Developmental
Disabilities, 51(3), 252-264.
https://www.proquest.com/docview/1812277137

Miller, H. L., Odegard, T. N., & Allen, G. (2014). Evaluating information
processing in autism spectrum disorder: The case for fuzzy trace theory.
Developmental Review, 34(1), 44-76.
https://doi.org/10.1016/}.dr.2013.12.002

Milton, D. (2017). A mismatch of salience: Explorations of the nature of autism
from theory to practice. Pavilion Press.

Monjas, M. I. (1993). Programa de ensefianza de habilidades de interaccion
social (PEHIS): Para nifios/as y adolescentes. CEPE

Neely, L. C., Ganz, J. B., Davis, J. L., Boles, M. B., Hong, E. R., Ninci, J., &
Gilliland, W. D. (2016). Generalization and maintenance of functional living
skills for individuals with autism spectrum disorder: A review and meta-
analysis. Review Journal of Autism and Developmental Disorders, 3, 37-47.
http://doi.org/10.1007/s40489-015-0064-7

Neely, L., Garcia, E., Bankston, B., & Green, A. (2018). Generalization and
maintenance of functional communication training for individuals with
developmental disabilities: A systematic and quality review. Research in
developmental disabilities, 79, 116-129.
https://doi.org/10.1016/j.ridd.2018.02.002

Parsons, S., Yuill, N., Good, J., Broshan, M., Austin, L., Singleton, C., & Bossauvit,
B. (2016). What Technology for Autism Needs to be Invented? Idea
Generation from the Autism Community via the ASCmel.T. App. En K.
Miesenberger y G. Kouroupetroglou (Eds.), Computers Helping People with
Special Needs, (pp. 343-350). Springer. https://doi.org/10.1007/978-3-319-
41267-2_49



https://doi.org/10.1007/s10597-018-0236-x
https://eric.ed.gov/?id=EJ1245924
https://raco.cat/index.php/DIM/article/view/291529
https://www.proquest.com/docview/1812277137
https://doi.org/10.1016/j.dr.2013.12.002
http://doi.org/10.1007/s40489-015-0064-7
https://doi.org/10.1016/j.ridd.2018.02.002
https://doi.org/10.1007/978-3-319-41267-2_49
https://doi.org/10.1007/978-3-319-41267-2_49

Paul R, Orlovski S. M., Marcinko H. C., & Volkmar F. (2009). Conversational
behaviors in youth with high-functioning ASD and Asperger syndrome.
Journal of Autism and Developmental Disorders, 39(1), 115-125.
https://doi.org/10.1007/s10803-008-0607-1

Pearce, J. M. (1987). A model for stimulus generalization in Pav- lovian
conditioning. Psychological Review, 94(1), 61-73.
https://doi.org/10.1037/0033-295X.94.1.61

Petrovska, I. V., & Trajkovski, V. (2019). Effects of a computer-based intervention
on emotion understanding in children with autism spectrum conditions.
Journal of autism and developmental disorders, 49(10), 4244-4255.
https://doi.org/10.1007/s10803-019-04135-5

Petursdottir, A. L., & Gudmundsdottir, T. (2021). Supporting Social Play Skill
Acquisition and Generalization of Children with Autism Through Video
Modeling. Journal of Autism and Developmental Disorders, 1-12.
https://doi.org/10.1007/s10803-021-05204-4

Phillips, C. L., & Vollmer, T. R. (2012). Generalized instruction following with
pictorial prompts. Journal of Applied Behavior Analysis, 45(1), 37-54.
https://doi.org/10.1901/jaba.2012.45-37

Rao, P. A., Beidel D. C., & Murray, M. J. (2008) Social skills interventions for
children with Asperger’s syndrome or high-functioning autism: A review and
recommendations. Journal of Autism and Developmental Disorders, 38(2),
353-361. https://doi.org/10.1007/s10803-007-0402-4

Riviere, A. (1998). Tratamiento y definicion del Espectro Autista I: Relaciones
sociales y comunicacion. In A. Riviere & J. Martos (Coords.), El tratamiento
del Autismo. Nuevas Perspectivas (pp. 61-105). Instituto de Migraciones y
Servicios Sociales.

Sanroma-Giménez, M., Lazaro, J. L., Usart, M., & Gisbert-Cervera, M. (2021).
Design and Validation of an Assessment Tool for Educational Mobile
Applications Used with Autistic Learners. Journal of New Approaches in
Education Research, 10(2), 101-121.
https://doi.org/10.7821/naer.2021.1.574

Shane, H. C., & Albert, P. D. (2008). Electronic screen media for persons with
autism spectrum disorders: Results of a survey. Journal of Autism and
Developmental Disorders, 38, 1499-1508. https://doi.org/10.1007/s10803-
007-0527-5

Sivaraman, M. (2017). Using multiple exemplar training to teach empathy skills
to children with autism. Behavior analysis in practice, 10(4), 337-346.
https://doi.org/10.1007/s40617-017-0183-y



https://doi.org/10.1007/s10803-008-0607-1
https://doi.org/10.1037/0033-295X.94.1.61
https://doi.org/10.1007/s10803-019-04135-5
https://doi.org/10.1007/s10803-021-05204-4
https://doi.org/10.1901/jaba.2012.45-37
https://doi.org/10.1007/s10803-007-0402-4
https://doi.org/10.7821/naer.2021.1.574
https://doi.org/10.1007/s10803-007-0527-5
https://doi.org/10.1007/s10803-007-0527-5
https://doi.org/10.1007/s40617-017-0183-y

Solomon, R., Van Egeren, L. A., Mahoney, G., Huber, M. S. Q., & Zimmerman,
P. (2014). PLAY Project Home Con- sultation intervention program for
young children with autism spectrum disorders: A randomized controlled
trial. Journal of Developmental and Behavioral Pediatrics, 35(8), 475-485.
https://doi.org/10.1097/DBP.0000000000000096

Stephenson, J., & Limbrick, L. (2015). A review of the use of touch-screen mobile
devices by people with developmental disabilities. Journal of Autism and
Developmental Disorders, 45, 3777-3791.
http://dx.doi.org/10.1007/s10803-013-1878-8

Thiemann-Bourque, K., Feldmiller, S., Hoffman, L., & Johner, S. (2018).
Incorporating a peer-mediated approach into speech- generating device
intervention: Effects on communication of preschoolers with autism
spectrum disorder. Journal of Speech, Language, and Hearing Research,
61(8), 2045-2061. https://doi.org/10.1044/2018 jslhr-I-17-0424

Thye, M. D., Bednarz, H. M., Herringshaw, A. J., Sartin, E. B., & Kana, R. K.
(2018). The impact of atypical sensory processing on social impairments in
autism spectrum disorder. Developmental Cognitive Neuroscience, 29, 151-
167. https://doi.org/10.1016/j.dcn.2017.04.010

Todt, M. J., Barton, E. E., Ledford, J. R., Robinson, G. N., & Skiba, E. B. (2021).
Teaching and promoting generalization of peer imitation with preschoolers
with disabilities. Journal of Early Intervention, 10538151211055085.
https://doi.org/10.1177/10538151211055085

Vallejo, R., & de Franco, M. F. (2009). La triangulacién como procedimiento de
analisis para investigaciones educativas. Redhecs, 7(4), 117-133.
http://ojs.urbe.edu/index.php/redhecs/article/view/84

Wass, S. V., & Porayska-Pomsta, K. (2013). The uses of cognitive training
technologies in the treatment of autism spectrum disorders. Autism, 18(8),
851-871. https://doi.org/10.1177/1362361313499827

Wichnick-Gillis, A. M., Vener, S. M., & Poulson, C. L. (2019). Script fading for
children with autism: Generalization of social initiation skills from school to
home. Journal of applied behavior analysis, 52(2), 451-466.
https://doi.org/10.1002/jaba.534

Wong, C. S. (2013). A play and joint attention intervention for teachers of young
children with autism: A randomized controlled pilot study. Autism, 17(3),
340-357. https://doi.org/10.1177/1362361312474723



https://doi.org/10.1097/DBP.0000000000000096
http://dx.doi.org/10.1007/s10803-013-1878-8
https://doi.org/10.1044/2018_jslhr-l-17-0424
https://doi.org/10.1016/j.dcn.2017.04.010
https://doi.org/10.1177/10538151211055085
http://ojs.urbe.edu/index.php/redhecs/article/view/84
https://doi.org/10.1177/1362361313499827
https://doi.org/10.1002/jaba.534
https://doi.org/10.1177/1362361312474723

	Introduction
	Social skills programme (SocialTICTEA)

	Materials and methods
	Results

