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Abstract 
In last two decades, the worldwide number of cases of Autism Spectrum Disorders (ASD) diagnosed 
have increased drastically. ASD is a developmental disorder characterized by impairments in 
communication and social interactions and repetitive behaviour. These impairments can be translated 
into difficulties of attention and executive learning, general cognition or oral language, academic skills 
and social skills. Specifically, social skills include social imitation, social interaction rules, emotion 
production and recognition. All of this makes that they perceive reality in a different way and, 
therefore, inclusion into society for students with ASD is complicated by these difficulties. The teaching 
of social skills for these students continues to be a challenge. Nevertheless, during the last decade 
irruption of Information and Communication Technologies (ITC) has provided many new options for 
the educative intervention of people with Autism Spectrum Disorders (ASD). Three main categories 
involve ITC-based interventions which are: iPods and iPads Apps, serious games and robots. In this 
way, among these types of ICT, a growing intervention method based on Social Assistance Robots 
(SAR) is being developed. The main characteristics of SAR include that can express and/or perceive 
emotions, can establish verbal and non-verbal communications and they can learn social skills. In this 
sense, one of the biggest advantages is based on their capacity to programme to respond to different 
social situations. Robotic assisted therapy not only perfectly aligns with the methodological principles 
that should guide the teaching-learning process of these students (individualized intervention, 
sequence of activities, active experiences and predictive environments), but also with the educational 
needs of these students. This rapid advance in robotics, its good results, the complexity of the 
educational need and the increase in cases of ASD, make it necessary to include this type of 
intervention in educational contexts. Many recent researches have shown positive outcomes of robots 
as social mediators to improve social and communication skills. In this way, robotics is constituted as 
a new path of educational intervention. Nevertheless, the possibility of using robots in educational 
contexts is limited due to its high costs and the lack of availability that is normally limited to the clinical 
and private environment. To overcome these aspects, this study uses the robot Bee-Bot which unites 
its low cost, its ease and its versatility of use. The main aim of this research has been to study how the 
use of the Bee-Bot robot can facilitate emotion recognition and production in ASD students. 
Specifically, this research has focused in one emotion: happiness. By conducting an exploratory study 
involving two children whose age is 6 years old, results provided some indicators that children with 
ASD have a great affinity with robots. Moreover, the findings of this study contribute to the literature on 
the impact of robots on the learning of social skills 
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1 INTRODUCTION  
The prevalence of cases diagnosed as autism spectrum disorder has increased significantly in recent 
decades [1]. Several studies have shown that this increase is due to greater knowledge of the 
disorder, the availability of better diagnostic tools, as well as the changes introduced in diagnostic 
manuals ([2], [3], [4]). Specifically, Autism Spectrum Disorders (ASD) is a developmental disorder 
characterized by deficits in two areas: (1) social and communication interaction and (2) repetitive 
patterns of behaviours, interests or activities [5]. Specifically, students with ASD manifest a large 
number of social deficits. When we talk about social deficits, we are referring to difficulties in body 
language recognition, difficulties in maintaining eye contact and understanding other people's 
emotions [6]. Currently, there is no cure for autism. Nevertheless, there are some interventions that 
can improve quality of life and independence of children with ASD. In this sense, early intervention will 
be essential to facilitate the child's development, socialization and inclusion processes [7].  
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Due to the characteristics of the student body with TEA, the teaching-learning process of these 
students is based on the following methodological principles: to organizer space, time and sequences 
of events in the environment so that learning activities are clearer and easier to conducted; to use 
visual information to promote engagement in productive activities and to reduce the confusion; to use 
special interests of students to engage them; and to use symbols to promote communication [8]. In 
this sense, teachers must implement different alternative teaching strategies that are perfectly aligned 
with the educational needs of students with TEA [9].  In this sense, teachers must implement different 
alternative teaching strategies that are perfectly aligned with the educational needs of students with 
TEA. Currently, different types of teaching-learning strategies are being implemented in our country's 
schools [4]): Applied Behavioral Analysis [10], TEACCH methodology [11], interventions based on 
social histories [12], child-based play therapy [13] or intervention based on information and 
communication technologies [14].  

More specifically, the use of information and communication technologies (ICTs) has expanded 
considerably in recent years, reaching the educational world [15]. ICTs used in the educational 
intervention of students with ASD can be classified into different sections [1]: mixed reality applications 
([16], [17], [18]); dedicated applications ([19], [20]); leading telehealth systems ([21], [22], [23]); and 
robots ([24], [25], [26]). 

Our field of research is based on the use of robots for learning the emotional management of students 
with ASD. Current literature points to the great potential of robots for this purpose ([27], [28]). 
Specifically, this literature allows us to present below a series of positive reasons which support the 
use of robots in learning social skills: (1) increase the level of student motivation and participation in 
the activity ([6], [1]); (2) they create simpler, more controlled environments that reduce the possibility 
of error ([25], [26]). Nonetheless, Diehl et al. (2012) concluded that it is difficult to draw firm 
conclusions on effectiveness of this studies, because most of them are only exploratory and have 
methodological limitations (e.g., small sample sizes). Furthermore, there is a need for studies based 
on quantitative measures, due to most of these studies involve qualitative reports [6].  

This research is part of a wider investigation initiated during the academic year 2017-2018 in the city 
of Alicante, whose objective is to check whether the use of the Bee-bot robot is a technological tool 
that helps people with TEA in the management of emotions. To this end, this research aims to 
compare teacher perceptions of the emotional management of two students with ASD with the 
perceptions of researchers. In this sense, in order to achieve this main objective, we have established 
the following research questions: 

1 Do the teacher's perceptions coincide with the researcher's perceptions regarding the ability to 
identify the student's emotions with ASD? 

2 Do the teacher's perceptions coincide with the researcher's perceptions regarding the emotional 
comprehension capacity of the students with ASD? 

3 Do the teacher's perceptions coincide with the researcher's perceptions regarding the students' 
ability to express emotions with ASD? 

2 METHODOLOGY 
A descriptive quantitative methodological study has been conducted. 

2.1 Description of the context and participants 
This exploratory study has been carried out in an educational center located in the city of Alicante. 
Specifically, participants are part of the specific communication and language unit of the school. 

Two students were involved in this study. Both students present a diagnosis of Autism Spectrum 
Disorder. Specifically, following their pedagogical reports based on the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5) both present a level 2 ASD. In terms of age, both are 6 years 
old. It should be noted that both student 1 and student 2 make use of verbal communication.  More 
specifically, pupil 1 has a mild intellectual disability and pupil 2 has a moderate intellectual disability. 
As far as the curricular field is concerned, the current level of competence of pupil 1 is of first year of 
primary education and that of pupil 2 is of 5 years of pre-school education. 
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Table 1. Characteristics of participants. 

 Learner 1 Learner 2 
Age 6 6 
ASD level 2 2 
Type of communication Oral Oral 
Current level of curricular competence First year of primary education 5 years of pre-school education 

2.2 Instruments 
Two instruments were designed to carry out the collection of information. Firstly, a questionnaire was 
designed and implemented with the aim of knowing the teachers' perception of the emotional 
management of their students (see Table 2). This questionnaire is divided into three dimensions: (1) 
identification of emotions, (2) emotional understanding and (3) expression of emotions.  All dimensions 
have different items measured under a Likert scale. And, secondly, a second questionnaire based on 
these three dimensions was designed to monitor the sessions. This second questionnaire (see Table 
3) amplifies the three dimensions by including a greater number of actions in each of them. Therefore, 
Table 4 reflects the relationship between the dimensions of the questionnaire for teachers and the 
recording of sessions. 

Table 1. Questionnaire of teachers' perception about the emotional management of their students. 

Dimensions 1 = Not at all frequent; 2 = Not very frequent; 3 = Moderately frequent; 
4 = Fairly frequent; 5 = Very frequent. 1 2 3 4 5 

Identification 
of emotions 

He/She avoids eye contact when someone around you expresses an 
emotion. 

     

He/She makes a concrete gesture to name the four basic emotions 
(e.g. point, use sign language,...). 

     

He/She names the four basic emotions (joy, sadness, anger, fear).      
He/She recognizes what emotion you feel at a given moment.      
He/She identifies the facial expressions of an emotion (e.g., a person 
who is surprised opens his mouth). 

     

He/She identifies the bodily expressions of an emotion (e.g., when a 
person is happy they jump). 

     

Emotional 
Understanding 

He/She imitates the facial expressions of the emotion he sees in the 
people around him (e.g. he smiles when another smiles). 

     

He/She Does not interact emotionally with a given situation (e.g. a toy 
is taken away and does not cry). 

     

He/She Understands other people's emotional reactions to a particular 
situation. 

     

He/She Recognizes the degree of intensity of the emotion you feel at a 
given moment: very much, medium or little 

     

He/She Recognizes the degree of intensity of emotion felt by others at 
a given time: very much, medium, or little. 

     

Expression of 
emotions 

He/She Expresses emotions to varying degrees depending on the 
situation. 

     

He/She Shows some verbal behavior to express emotions.      
He/She Expresses emotions in concrete situations through facial 
expressions. 

     

He/She Expresses emotions in concrete situations through body 
expressions. 

     

He/She Has unexpected emotional manifestations (e.g. laughs and 
cries inappropriately). 

     

3752



Table 3. Questionnaire of researchers about sessions. 

DIMENSIONS ITEMS 
GRADE 

1 2 3 4 5 
Colour 
identification and 
spatial orientation 

0.1 He/she identifies the name of each color. 
0.2  He/she moves the robot to the color indicated to it using the front 
and back commands. 
0.3  He/she moves the robot to the color indicated using the 
commands: front-back; right-left. 

     

Color-emotion 
association 

1.1  He/she moves the robot to the colored monster of the worked 
emotion using the front-to-back commands. 
1.2  He/she moves the robot to the colored monster of the worked 
emotion using the front-back and right-left commands. 
1.3  He/she makes the puzzle of the monster and the color.    

     

Identification of the 
facial expression of 
emotion in a 
drawing. 

2.1  He/she moves the robot to the drawing of the girl who expresses 
the emotion worked using the front-to-back commands. 
2.2.  He/she moves the robot to the drawing of the girl that expresses 
the worked emotion using the front-back and right-left commands. 
2.3  He/she makes the puzzle of the monster, the color and the girl. 

     

Identification of the 
facial expression of 
emotion in an 
emoticon. 

3.1  He/she moves the robot to the emoticon that expresses the 
emotion worked using the front-to-back commands. 
3.2  He/she moves the emoticon to the emoticon that expresses the 
worked emotion using the front-back and right-left commands. 
3.3.  He/she makes the puzzle of the monster, the color, the emoticon 
and the girl. 

     

Identification of the 
facial expression of 
emotion in a 
photograph 

4.1  He/she moves the robot to the photograph of a person who 
expresses the emotion worked using the front-to-back commands. 
4.2  He/she moves the robot to the photograph of a person expressing 
the worked emotion using the front-back and right-left commands. 
4.3  He/she makes the monster puzzle, the color stain, the color pot, 
the emoticon, the girl's drawing and the photograph. 

     

Understanding the 
actions and 
behaviors of 
emotion. 

5.1  He/she identifies the emotion of the characters in a scene. 
5.2 He/she moves the robot to the photograph/emoticono/drawing of 
the emotion... 
5.3  He/she explains why the characters have this reaction. 

     

Body expression of 
basic emotions 

6.1  He/she identifies the emotion of the characters in a scene and 
imitates the facial expression of the emotion. 
6.2  He/she identifies the emotion of the characters in a scene and 
imitate the bodily expression of the emotion. 
6.3 He/she moves the robot to the photograph/emoticono/drawing of 
the emotion. 

     

Recognition of 
emotion through 
other people's 
bodily expression 

7.1 He/she acknowledges the emotion shown by the tutor. 
7.2  He/she moves the robot to the photo/emoticono/drawing of the 
emotion. 
7.3  He/she imitates the body or facial expression of the tutor. 

     

Table 4. Comparison of dimensions between questionnaires. 

Dimensions of Questionnaire of 
teachers' perception 

Dimensions of Questionnaire of sessions 

Identification of emotions Color-emotion association 
Identification of the facial expression of emotion in a drawing 

Identification of the facial expression of emotion in an emoticon 
Identification of the facial expression of emotion in a photograph. 

Emotional understanding Understanding the actions and behaviors of emotion. 
Recognition of emotion through the corporal expression of other people. 

Expression of emotions Body expression of basic emotions 
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2.3 Procedure 
To be precise, the study was conducted over eight sessions. The first session was aimed at 
familiarizing the students with the robot commands, as well as the researchers. On the other hand, 
during the rest of the sessions activities were conducted progressively and in short periods of time, 
due to the characteristics of the students. It should also be pointed out that the sessions had a very 
marked structure. The activities of the previous session were progressively performed in each of the 
sessions and new activities were added. In this way, in the last session all dimensions were evaluated, 
being able to compare these results with the results of the teachers' questionnaire. 

The sessions were conducted individually during the month of February of this year. The person 
responsible for the activities was the researcher. Nevertheless, the tutors of the students were present 
during all the sessions. 

3 RESULTS 
The results of the research are described in detail below. On the one hand, table 5 and table 6 
describe the degrees of achievement of the dimensions reached by student 1 and student 2 in the 
different sessions, respectively. 

Table 5. Results of the sessions for learner 1. 

 S.0 S.1 S.2 S.3 S.4 S.5 S.6 S.7 

Colour identification and spatial orientation 5 5 5 4 5 4 4 5 

Color-emotion association  4 4 5 5 4 5 5 

Identification of the facial expression of emotion in a drawing   5 4 4 4 4 4 

Identification of the facial expression of emotion in an emoticon.    4 3 5 4 4 

Identification of the facial expression of emotion in a photograph.     4 4 4 4 

Understanding the actions and behaviors of emotion.      4 5 5 

Recognition of emotion through the corporal expression of other people.        5 

Body expression of basic emotions       5 5 

Table 6. Results of the sessions for learner 2. 

 S.0 S.1 S.2 S.3 S.4 S.5 S.6 S.7 
Colour identification and spatial orientation 3 4 4 4 4 3 4 4 
Color-emotion association  3 4 4 4 4 4 4 
Identification of the facial expression of emotion in a drawing   2 3 4 4 2 3 
Identification of the facial expression of emotion in an emoticon.    2 3 3 4 3 
Identification of the facial expression of emotion in a photograph.     3 4 2 3 
Understanding the actions and behaviors of emotion.      3 3 4 
Recognition of emotion through the corporal expression of other 
people. 

       3 

Body expression of basic emotions       3 4 

The results of the comparative study between the perceptions of the tutor and the perceptions of the 
researcher in session 7 for learner 1 (see figure 1), once evaluated after the activities have been 
carried out, differ considerably in two of the three dimensions. More precisely, the arithmetic mean of 
the dimension called emotional comprehension in the questionnaire filled in by the teacher is 3 and in 
the register of the seventh session it is 5. And, on the other hand, the arithmetic mean of the 
dimension called "expression of emotions" in the questionnaire filled in by the teacher is 2.75 and in 
the register of the seventh session it is 5. Nonetheless, the arithmetic mean of the first dimension 
(identification of emotions) is only slightly higher in the results of the researcher. 
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Figure 1. Learner 1. 

Secondly, with regard to student 2, the results of the comparative study show a slightly different 
perception of the student's emotional management between the teacher and the researcher. More 
precisely, the arithmetic mean of the first dimension in the questionnaire filled in by the teacher is 3.66 
and in the researcher's register slightly lower than this (3.25). On the other hand, for the second 
dimension, the arithmetic mean varies by one point, being higher in the researcher's register.  Finally, 
the arithmetic means relative to the last dimension vary considerably. In this sense, the average of the 
researcher is almost double that of the teacher. 

 
Figure 2. Learner 2. 
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4 CONCLUSIONS 
The results of our research allow us to draw the following conclusions. As a general conclusion, it can 
be observed that the perceptions about the emotional management of students with ASD on the part 
of the classroom teachers differ from those of researchers.  

More specifically, following the research questions we can indicate: 

Respect to the question 1, in both cases the arithmetic averages are similar between the teacher's 
perceptions and the researcher's perceptions. This may be because the behaviours of this first 
dimension, called identification of emotions, can be easily observed directly. In addition, with respect 
to questions 2 it should be noted that the results between the two perceptions vary. These results, 
especially those of student 1, where the researcher's arithmetic mean is double that of the teacher's, 
may be due to several reasons. On the one hand, it may be due to the low expectations of the 
teaching staff with respect to the student or, on the other hand, to a low level of exigency in the 
activities carried out by the researcher. Finally, with respect to the perceptions related to the third 
dimension we must point out that there are also differences, reaching a higher average in the 
perception of the researcher. In this sense, the limitations of the study could have influenced these 
results. 

These differences may be due to the use of robots as learning mediators. However, it is still too early 
to confirm this fact. In this way, and in view of the need to confirm these results, it is proposed to hold 
several sessions in which all the dimensions are worked on, in order to be able to confirm the current 
literature. In addition, the study extends to the work of other basic emotions such as sadness, anger 
and fear. On the other hand, the sample of participants will be expanded to a maximum of twenty-five 
students with a diagnosis of autism spectrum disorder (ASD).   
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