
 Corresponding author: Chara Papoutsi 

Copyright © 2025 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution License 4.0. 

The impact of educational robot R1 on the development of emotional intelligence in 
preschool-aged children 

Mavrogianni Gregoria, Chara Papoutsi *, Konstantinos Skordoulis and Ioanna Katsiampoura 

Department of Pedagogy and Primary Education, School of Education, University of Athens, Greece. 

GSC Advanced Research and Reviews, 2025, 24(01), 017-034 

Publication history: Received on 23 May 2025; revised on 29 June 2025; accepted on 01 July 2025 

Article DOI: https://doi.org/10.30574/gscarr.2025.24.1.0188 

Abstract 

The study investigates the impact of the educational robot R1 on the development of emotional intelligence in 
preschool-aged children. Employing a convergent mixed methods design with a quasi-experimental pre-test/post-test 
structure and elements of an embedded case study, the research was conducted in a kindergarten in Athens with 21 
children aged 4 to 6 years, including both typically and atypically developing children. Quantitative data were collected 
through rating rubrics, evaluation sheets, and worksheets, while qualitative insights were obtained via semi-structured 
interviews and observation. The findings revealed a significant increase in children's emotional intelligence scores 
across four domains—recognition of emotions, expression of emotions, regulation of emotions, and social skills—
following the interventions. Children demonstrated enhanced emotional vocabulary, self-awareness, management of 
emotions, and collaborative behaviors. The robot served as a socially engaging tool, promoting both affective learning 
and peer interaction. These results support the integration of educational robotics into early childhood education to 
foster emotional and social development in inclusive and diverse classroom environments. 

Keywords: Educational Robotics; Educational Robot R1; Emotional Intelligence; Emotional Skills; Regulation; Primary 
Education 

1. Introduction

Innovations in technology have made it easier to incorporate robotics into early childhood learning settings in the 
quickly changing field of education. Preschoolers’ cognitive social and emotional development is being improved using 
educational robots more and more [1]. While cognitive skills are the focus of traditional pedagogical approaches, recent 
research indicates that developing emotional intelligence (EI) early on is just as important for a child’s overall 
development and future social and professional success [2]  

Emotional intelligence includes self-awareness, self-regulation, social skills, empathy, and motivation. These form the 
base of a child’s capability to relate to others, control emotions as well as build up resilience [3]. A few studies have 
investigated the mediation role that social robots can play in the emotional and social learning of children [4]. With 
interactive storytelling along with facial expression recognition and responses to emotional cues robots will be able to 
provide personalized learning experiences for children which in turn fosters empathy and understanding of emotions 
[5] 

Recent studies show that educational robots are useful in developing young learners’ social-emotional competencies [6, 
7]. Preschool children who interacted with social robots showed comparatively better formal emotional expression and 
recognition than those in regular classroom conditions [1]. The integration of robotics increases the ability to 
communicate emotions as well as cooperation between children [8]. 
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Even with these encouraging results, there are still obstacles that need to be overcome before robots can be successfully 
incorporated into early childhood education. Teachers are essential in facilitating children’s interactions with robots to 
ensure meaningful engagement and successful learning outcomes [9]. In addition, more research and regulatory 
frameworks are required due to ethical concerns about children’s attachment to robots and data privacy issues [10]. 

The purpose of this research is to investigate how the educational robot R1 affects preschool-aged children’s emotional 
intelligence development. The aim is to ascertain whether Robot R1 can be a useful instrument for promoting emotional 
development in young students by analyzing both quantitative and qualitative data. By providing information for 
educators’ legislators and educational technology developers the findings will add to the expanding conversation about 
the use of robotics and artificial intelligence in early childhood education.  

The research is innovative because it uses the educational robot R1 to help students develop emotional skills which 
haven’t been thoroughly studied in literature. It is an inventive teaching method that blends digital technology and the 
pedagogical approach for the identification of expression and control of emotions. Along with exploring the possibility 
of incorporating R1 into the educational process with examples, the paper suggests robotics-based activities and 
approaches for the development of emotional skills (recognition, expression and management of emotions). 

As we wrap up the introduction, we stress the importance of all digital technologies in the field of education and special 
needs training, which are very productive and effective and facilitate and improve educational procedures, assessment, 
and intervention through mobile devices that bring educational activities everywhere [54], various ICT applications 
that are fundamental to education [55–58], and AI, STEM, games, and ROBOTICS that elevate educational procedures to 
new performance levels [59–69]. Additionally, the development and integration of ICTs with theories and models of 
mindfulness, meditation, metacognition, and the development of emotional intelligence [70–81] speed up and enhance 
educational practices and outcomes, particularly in the special needs treatment domain and its practices like 
assessment and intervention. 

2. Literature review 

2.1. Emotional intelligence 

The ability to recognize, comprehend, control, and regulate one's own and other people's emotions is known as EI [11]. 
Emotional intelligence also plays a key role in personal and professional success, as emotional competencies are 
considered as important as cognitive ones [3]. From then until now, research has been unfolding the dimensions of what 
comprises EI; emotional stimuli, self-awareness, self-management, social awareness, empathy, social skills, self-
actualization, transcendence are some key factors highlighted in bibliography [3, 12]. Studies indicate that higher EI in 
individuals makes them more adaptive, with better interpersonal relationships and decision-making skills [13]. 
Educational and professional settings associate EI with effective leadership, resilience and stress management [14, 15]. 

Furthermore, modern studies investigate how EI can be combined with digital technologies, especially in educational 
settings and interactions with computers [16]. The creation of emotionally perceptive artificial agents and the 
implementation of EI training within digital learning environments indicate promising ways to enhance social-
emotional skills [17]. Moreover, research has examined the relationship between EI and psychological well-being, 
demonstrating significant links to reduced anxiety and depression levels [18]. As the area of emotional intelligence 
progresses, interdisciplinary methods merging psychology, neuroscience, and artificial intelligence lead to a richer 
comprehension of how EI affects human behavior and decision-making. 

2.2. Emotional intelligence in preschool-aged children 

Preschool children are at the best age for emotional and social growth so they can develop later in life as confident 
interacting beings. Children at preschool age start to recognize feelings and the skills needed to control these feelings, 
which then continue to further develop in the years that follow [19]. Research shows that organized programs for 
learning about emotions greatly improve children's skills in recognizing feelings, showing how they feel, and dealing 
with social connections [20]. 

Growing up in environments that are emotionally supportive, like interactive storytelling and role-playing, help children 
develop their emotional understanding as well as empathy [21]. The other important aspects are the social interactions 
with peers and caregivers that form the primary experiences for self-regulation and emotional resilience. In this 
process, the teacher assumes a significant role in leading preschoolers through various emotional experiences and 
reinforcing positive emotional responses in structured activities [22]. 
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Emotionally intelligent children are increasingly reported in studies to be more socially adaptive, have fewer behavioral 
problems, and succeed better academically [23, 24]. It is due to this fact that currently most schools around the globe 
have made it a priority to integrate programs under the heading of emotionally intelligent early education. 

2.3. Educational robotics and emotional intelligence 

The integration of EI in educational robotics has gained significant attention in recent years, as researchers explore the 
potential of robotic technologies to foster social-emotional learning (SEL) and emotional skills development [25]. 
Educational robots, like social ones, may be used as interactive learning tools that involve students in an intellectually 
stimulating yet emotionally engaged learning process [26]. It has been found that robots programmed to recognize and 
respond to human emotions can support the development of key components of emotional intelligence such as self-
awareness, emotional expression, empathy, and emotion regulation [27]. These emotionally intelligent robots may act 
variously as tutors, peers or facilitators within contexts of collaborative learning for cognitive and socio-emotional 
development [28]. 

Furthermore, it is demonstrated that the designing and implementing educational robotics programs can develop 
students’ emotional intelligence through problem solving as well as teamwork and social interaction [29]. Students are 
required to undertake emotional navigation such as frustration and persistence during robotics activities, thus 
developing the process of emotional self-regulation [30]. Moreover, coding and programming educational robots 
enhance perspective-taking and empathy as students are required to consider how their robots interact with others in 
meaningful and socially appropriate ways [31]. Robotics education, when integrated into AI-focused curricula, can make 
experiences that support emotional resilience and adaptive learning strategies immersive [32] 

The recent developments in artificial intelligence can be coupled with those in affective computing to further expand 
the place of robotics education in emotional intelligence teaching. Emotion-aware robots having facial expression 
recognition along with sentiment analysis may render real-time emotional feedback for personalized learning 
circumstances [33]. Such innovations play a critical role in special education and inclusive learning environments. 
Robots that are responsive to emotions have proven successful in increasing attention and communication skills of 
children with autism spectrum disorder (ASD) and other kinds of developmental malfunctions [34]. As educational 
robotics develops further, interdisciplinary studies involving psychology, AI, and pedagogy will help integrate 
emotionally intelligent robots in the areas of social-emotional learning and the development of lifelong emotional 
competence progression.  

3. Materials and methods 

3.1. Research methodology 

This research was carried out within an embedded case study design [35], which had been combined with a quasi-
experimental pre-test/post-test design to evaluate the impact of the educational robot R1 on preschool children’s 
emotional intelligence development. A convergent mixed methods approach has been employed that integrates 
quantitative and qualitative data for more comprehensive analysis [36]. The quasi-experimental part is framed by a pre-
test/post-test structure tests of emotional skills before and after the intervention with no random assignment of 
participants because this research was conducted in a natural preschool setting [37]. An in-depth examination of the 
pedagogical context which may elucidate how and why the intervention has effects on the development of emotional 
intelligence is made possible by the case study. 

To gain a comprehensive view of the phenomenon under study, multiple data collection tools have been employed 
which include evaluation sheets, rubrics, semi-structured interviews, and worksheets. Both quantitative data from 
evaluation sheets, rubrics and worksheets and qualitative data from semi-structured interviews and observations will 
provide an understanding of the interventions’ efficacy. This is a mixed methods approach wherein both kinds of data 
are collected at the same time and analyzed in parallel thus allowing for a more nuanced interpretation of the findings 
[38]. The multiple data sources also improve the reliability and validity of the research while presenting rich contextual 
analysis within an integrated case study in the educational setting. 

3.2. Research hypotheses 

The overall purpose of the research was to investigate how educational robotics affects the emotional intelligence of 
preschool children. The research hypotheses were the following: 
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• H1: Educational robot R1 will contribute to the development of emotional intelligence (recognition of emotions, 
expression of emotions, management of emotions) of pre-school children. 

• H2: The impact of educational robot R1 on the development of emotional intelligence in preschool children will 
be similar in both genders. 

• H3: Educational robot Ρ1 will contribute to the cultivation of social skills in preschool children, encouraging 
social interaction and cooperation. 

• H4: Educational robot Ρ1 will offer different benefits to children typically and non-typically development. 
• H5: Children's previous experience with robots will influence their levels of emotional intelligence 

development compared to children without experience. 

3.3. Participants 

The study was conducted in a kindergarten in a suburb of Athens, Kaisariani, and involved 21 children aged 4 to 6 years 
(table 1). The sample included 11 boys and 10 girls, representing both typically and atypically developing children, 
including those diagnosed with autism and ADHD (2 children – one with autism and one with ADHD). A refugee child 
from Ukraine who was on the classroom staff and attended the inclusion class also participated, thus contributing to the 
diversity and inclusiveness of the study. The involvement of children from diverse backgrounds enriched the study’s 
findings, highlighting the adaptability of the R1 robot across different learning needs. Written informed consent was 
obtained from the students' parents to participate in the survey, and their names were coded. A detailed profile of each 
student was also taken from their teacher. 

Table 1 Demographic characteristics of participants 

Gender Age (in years) Socioeconomic Status 

Boys Girls 4.5 5 5.5 6 Low Middle High 

11 10 5 5 3 8 1 18 2 

21 children        

The study employed a convenience sampling approach, as the participants were selected from a single kindergarten 
classroom where the intervention was feasible [39]. While the primary sampling method was based on accessibility, the 
sample also exhibited characteristics of purposive sampling, given the diverse developmental profiles of the children 
involved, including both typically and atypically developing children, as well as the refugee child. This unintentional but 
valuable diversity enriched the study, allowing for a broader exploration of how different children interact with the 
educational robot [36]. 

3.4. Data collection instruments 

To assess the intervention's effectiveness, various data collection tools were employed before and after the intervention 
(table 2). 

Initially, there were evaluation sheets that were given before and after the intervention (as a pre/post-test) and 
contained four parts to be completed. The first part concerned the recognition and expression of children's emotions, 
where in one column were the emotions of joy, sadness, fear and anger, while in the other column were the means of 
expression of each emotion, verbal expression, physical and facial expression. Children were asked about each emotion 

and how it is expressed, and each cell was completed with a tick (✓) or x depending on the children's responses. The 
above was derived after a series of questions were asked to the students about different situations that evoke emotions 
e.g. "How do you feel when you lose a favorite toy?" The second part was about the color of emotion. Children were 
asked to choose a color for each emotion and explain their decision. The third part was about robots and explored the 
children's state of familiarity with robots, while the fourth part captures children's responses on whether the robots 
have emotions. 

The study, also, employed semi-structured interviews (before and after the interventions) with open-ended questions 
to assess the children's knowledge, experiences and perceptions regarding emotions and interaction with the R1 
educational robot. Given the age of the participants, a flexible and adaptive approach was necessary to ensure that the 
children were comfortable expressing their emotions and thoughts. There were predefined open-ended questions, but 
there was freedom to adapt the wording, ask follow-up questions or clarify answers when needed [36]. This approach 
allowed for a richer exploration of children's emotional knowledge and their overall experience with the robotic system. 
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Examples of the questions: “What are emotions?”, “Can you tell me some emotions you know?”, “Do you think emotions 
have something to do with our bodies?”, “A friend of yours is angry. What would you tell him to do to calm down? What 
do you do when you feel this way? “, “What did you like most and least about robot R1?”. 

In addition, there were evaluation rubrics which are an evaluation and observation tool that includes evaluation criteria, 
performance levels and descriptions for each level. This method allows students to be assessed effectively and 
objectively in terms of their skills and is a useful tool for the continuous and qualitative improvement of teaching [40]. 
The rubric was created based on the Teacher's Guide to Descriptive Assessment in Kindergarten by the Institute of 
Education Policy [41] (Appendix A) to observe and assess children with the help of the teacher before, during and after 
the interventions. The rubric was divided into two parts. The first part, was to be completed by the teacher, had four 
axes: expression of emotions, recognition of emotions, regulation of emotions and social skills. The second part was 
completed by the children to evaluate their experience with R1 robot and their overall experience with the educational 
activities. 

Finally, worksheets were created based on the teacher's guide of the Institute of Educational Policy [41] and on ready-
made material adapted to the needs of the intervention. The worksheets were related to the axes research interest and 
to the interventions. The students completed each worksheet after the activity took place in the context. Because they 
can't write, the booklets had activities that the children had to circle, draw and match. 

Table 2 Demographic characteristics of participants 

Instrument Purpose Type 

Evaluation Sheets Assess emotional responses and knowledge in robots Quantitative 

Rubric Evaluate emotional intelligence dimensions Quantitative 

Semi-Structured 
Interviews 

Gather students' insights on emotions Qualitative 

Worksheets Engage children in activities during the interventions Quantitative & 
Qualitative 

3.5. Data analysis 

The data analysis in this study followed a mixed approach, incorporating both qualitative and quantitative techniques 
to capture a comprehensive view of children's emotional intelligence development before and after the educational 
intervention with Robot R1. The qualitative data obtained from the open-ended questions of the semi-structured 
interviews were analyzed using content analysis approach [42], enabling the identification of patterns and themes 
related to emotional intelligence.  A comparative analysis of pre- and post-intervention responses allowed the 
researchers to identify shifts in the children's emotional vocabulary, emotional management strategies, and emotional 
reasoning.  

The quantitative data from the rubrics were processed using descriptive statistical analysis. For each child, mean scores 
were calculated across the four predefined dimensions of emotional intelligence in the rubrics. These scores were 
analyzed before and after the interventions, and comparisons were made based on gender and educational category 
(e.g., typically developing children, children with autism or ADHD, refugee status). The same was also done with the 
evaluation sheets that were given to the children before and after the interventions to examine the progress across 
sessions. 

Data were compared with worksheet results to ensure the validity and reliability of the findings. Visual materials were 
also analyzed to show the non-verbal cues and emotional expressions, which would make the qualitative analysis 
deeper. No statistical software was used for the analysis because, in this research, more emphasis is laid on 
interpretative understanding of data in its context than on statistical inference [43]. Qualitative insights were integrated 
with quantitative trends to provide a richer understanding of how emotional intelligence evolved throughout the 
interventions. This has led to a multi-dimensional analysis approach enabled researchers to discern subtle individuals’ 
variations in the children’s emotional responses and emotional learning processes [36]. 
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4. Intervention procedure 

4.1. R1 educational robot 

The interventions were implemented with the R1 educational robot in planned activities designed to foster emotional 
skills in preschoolers. The R1 robot was programmed to engage children in emotion-centered activities, guided 
discussions, and playful interactive tasks that required recognition, response and management to emotional signals. 
The intervention took place in an actual preschool setting, allowing researchers to observe and assess the impact of 
robotic interaction on children's emotional intelligence development.  Sessions took place in a familiar classroom 
environment, allowing for natural social interactions among the children.  

The R1 robot (figure 1) is an educational micro:bit V2 robot created by Polytech specifically for teaching robotics and 
technology basics. It helps students learn fundamental programming concepts and develop robotic operation skills. The 
R1 features high-sensitivity servomotors, a high-quality control board, and a yellow car-like chassis resembling a 
bulldozer [44]. Children can control it wirelessly via Bluetooth using tablets or smartphones or connect it with a USB 
cable — making it accessible for beginners. At the heart of the R1 is the micro:bit, a small, open-source computer 
developed by the BBC in 2015 for educational purposes across the United Kingdom (figure 2). The micro:bit comes 
equipped with a powerful ARM microcontroller, two buttons (labeled A and B), a 5x5 LED matrix that displays text and 
graphics, plus several sensors including an accelerometer, a magnetometer, a light sensor, a thermometer, and multiple 
external connection pins. These features let the R1 perform various interactive tasks, from detecting movement to 
measuring temperature, and responding to light levels. 

 

Figure 1 The R1 educational robot and its components 

 

Figure 2 Micro:bit board with led matrix and sensors 

The micro:bit’s capabilities make the R1 robot an ideal tool for educational purposes, as it encourages creativity, 
technological literacy, and digital skills. Through hands-on programming activities, children figure out how to control 
the robot’s movements, respond to sensor input, and execute various actions based on their own code. This practical 
approach not only enhances understanding of programming logic but also supports emotional and social development 
through collaborative projects. 
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4.2. Interventions - Activities 

This section presents an overview of the fifteen interventions conducted during the research. Each activity was designed 
to progressively introduce children to the educational robot R1, enhance mostly their emotional skills, and 
simultaneously develop their social ones. The interventions included interactive activities and semi-structured 
discussions, all aimed at fostering recognition, expression, and management of emotions. By engaging with the R1 robot, 
children had a nice and constructive experience while strengthening their emotional skills. The following summaries 
outline the key objectives and methodologies of each intervention. 

1st Intervention - Introduction to the context: The first intervention aimed at creating a safe emotional environment for 
the children. The activity "Two Truths, One Lie" helped children introduce themselves in a fun and interactive way. 
According to the activity, the children introduced themselves to the plenary by saying their name and then they stated 
two elements that characterize them (internal, external) and a lie. The group was asked to discover the lie. At the end 
of the session, there was only the announcement of the arrival of a "special friend," sparking curiosity and excitement 
among the children. This activity fostered initial group bonding and set the stage for further engagement with the robot. 

2nd Intervention - Observation through movement: Initially, the semi-structured interviews were conducted with the 
children. Afterwards, a music-movement activity was conducted to observe children's emotional and social responses. 
Children were guided to mimic different animal movements while music played, encouraging self-expression. At various 
times the children were asked to pretend to be another animal. At the end, the music gradually started to turn down 
and the children lay down in a circle, taking deep breaths and doing relaxation exercises, and discussed what they 
thought of the game, what animals they played in and which one they liked best and why. There was observation with 
notes during free play. The observations were completed with the completion of the rubric by the teacher, who knows 
the children and her class and therefore her observation is valid and reliable. 

3rd Intervention - Introducing the R1 robot: The aim of the intervention was to arouse interest, curiosity, inner 
motivation and emotional engagement regarding the robot. Firstly, the evaluation sheets were conducted with the 
children. Then, the R1 robot was introduced as a "surprise friend." Children were encouraged to guess what it might be 
and draw their interpretations. Some believed it was a construction machine, while others thought it was a remote-
controlled car. This activity lays the foundation for later interactions where children would explore the robot’s functions 
and emotional interactions. 

4th Intervention - Class council introduction: The aim of this activity is team bonding, cooperation and teamwork, 
getting familiar with the robot. The R1 robot was formally presented to the class. The researcher described its 
capabilities, such as "seeing," "feeling cold or warm," and “responding to touch”. A live demonstration was conducted 
using a tablet to control the robot, which sparked enthusiastic reactions. The children asked playful questions, such as 
whether the robot could run faster than them or clean the classroom, demonstrating their growing engagement and 
connection with R1. 

 

Figure 3 Robot’s R1 emotions 

5th Intervention - Familiarization with emotions (plus worksheet): The aim of the activity was for the children to 
observe and express emotions, to get familiar with the robot, to understand how it works, to get familiar with digital 
tools (such as connecting the robot to a board and choosing the right tool), to identify similarities and differences in the 
expression of emotions by others. Children worked in groups to use the R1.bit application to explore emotions. They 
programmed the robot to express happiness and sadness. Crayons, markers and pencils were placed in a basket. Each 
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child stood up from his/her seat and without looking, used his/her hand to take an object from the basket.  The children 
were asked to express one of two emotions (joy or sadness) and guess what the robot was going to express.  Each group 
noted how many times the robot was sad and how many times it was happy. The robot displayed happiness 13 times 
and sadness 8 times (Figure 3).  

6th Intervention - Expressing and recognizing emotions (plus worksheet): The aim was to express and become aware 
of emotions with a game of emotion cards presented to the children. 5 emotion cards (joy, sadness, fear, anger and 
surprise) were placed on the floorboard and after a real social scenario was described, the children had to identify the 
emotion that suited them and then through the application on the tablet in the remote-control option of the robot to 
direct it to the correct card on the floor board. For example, when asked, "What do you feel when someone hits you?", 
one child enthusiastically shouted, "Anger!" and guided the robot to the appropriate card. This activity reinforced their 
ability to identify and express emotions effectively (Figure 4). 

 

Figure 4 Emotions game on the floor board 

7th Intervention - Rock-paper-scissors with R1 (plus worksheet): The aim of this activity was to entertain, build 
relationships, understand, accept and manage their emotions. Children played a modified version of rock-paper-scissors 
against the R1 robot. They competed in teams, with winners advancing to play against the robot. Emotional reactions 
varied—some children expressed frustration when losing, while others suspected the robot of "cheating." This 
intervention provided valuable insights into how children handle competition and regulate emotions. 

8th - 9th Intervention (plus worksheet) - Emotions quiz (of the R1 application and utilization of the activity board for 
use of the controller and from the wordwall site “Wordwall | Create better lessons quicker”). The aim of this activity 
was to develop collaboration skills, to understand the value of teamwork and joint discovery, to develop positive 
attitudes towards the emotions of others. In this activity, the children were divided into 4 groups and took turns playing 
both the quiz of the R1 application and the wordwall platform. From the R1 application, they had to find the emotion 
that the child was feeling in the quiz by choosing between two alternatives. In the wordwall, the degree of difficulty was 
greater as there were many types of games and many alternatives. The children played a total of four games about 
emotions which they found very interesting, fun and educational. 

10th Intervention - Sensitivity to emotion - Touching the robot and observing what it feels, joy or sadness (plus 
worksheet). The aim of this activity is to observe emotions, recognize them, understand how the robot works through 
the touch point and cultivate self-awareness. The children were randomly divided into three groups. The children 
initially chose a representative from among the group members, who, on a worksheet, which depicted both joy and 
sadness in writing and visually, marked with a check in the corresponding field the emotion that the robot felt every 
time a child pressed the touch button on its board. They also wondered why it felt sad or happy every time they touched 
it and discussed the reasons among themselves (e.g., does it not like us? or did you press it too hard?). 

11th Intervention - Robot heartbeat and pulse rate (plus worksheet). The aim of this activity was to manage their 
emotions, to cultivate their self-awareness, to express themselves, to understand the connection between emotions and 
physical reactions. A heart appeared on the robot's board, which began to beat. By pressing button A on the robot, the 
heart beat at a slower rate, while by pressing button B, the heart beat at a faster rate. (Figure 5). Then the researcher 
told a story titled: "The Little Robot Got Angry". Through the story, it was sought to make a connection between the 

https://wordwall.net/
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heartbeat, our body, and the anger that we can sometimes feel, just like the little robot. Then, strategies were discussed 
on how the little robot can feel better. 

 

Figure 5 Heart rate R1 (fast, slow) 

12th Intervention - Drawing R1. The aim of this activity was to interact, listen to feelings and express themselves in a 
creative way. The children were asked to draw the robot R1 by asking them “how would you draw it? Draw it with 
feeling.” No further discussion took place because the aim was to explore the differences from the first drawing the 
children were asked to do at the start of the school survey. Whereas in the first drawing the robot was depicted as an 
object/toy, now all the drawings showed an ‘animate being’ and the robot came to life in all the children's drawings. In 
particular, it flew with joy and love, which were the most predominant emotions, but it felt anger and sadness because 
it was going to leave school. 

13th -14th Intervention - Discussion in plenary. The aim was to express their emotions and their thoughts, to share, to 
listen, and to manage their feelings. The discussion was about the feelings the children felt about R1 coming to their 
school, the new things they learned, their cooperation etc. Also, the evaluation sheet and the rubrics addressed to the 
children were completed again. Finally, the semi-structured interview followed. Feedback on the activities done at 
school with the robot. 

15th Intervention - Feedback-suggestions and farewell. The aim was to reflect, to express themselves, to discuss, to 
listen to the opinions and emotions of others, to propose new ideas, to realize what they have learned. The discussion 
started with a summary of the activities implemented with the children giving their opinion. Next, the children were 
asked to draw what they were feeling at that moment, and they responded immediately, expressing a variety of feelings 
and reasons. The drawing was followed by a game whereby the first person holds the end of a bundle and throws the 
rest to someone else in the circle, saying the emotion they are feeling at that moment. Then the robot said goodbye to 
them and an attempt was made to carry out a smooth closure in an atmosphere of closeness, security, emotion and 
warmth. 

5. Results 

The rubric data completed by the teacher, scored on a 5-point Likert-type scale (0 = not at all, 1 = a little, 2 = moderately, 
3 = very much, 4 = extremely), showed a notable increase in children’s emotional intelligence scores following the 
intervention with the educational robot R1. Overall, the mean total score for the 21 children across the four emotional 
intelligence domains (emotion expression, emotion recognition, emotion regulation, and social skills) increased from 
2.4 (pre-intervention) to 3.3 (post-intervention) for the group of 21 children, indicating a positive shift in emotional and 
social behavior. When analyzing each domain separately, “Emotion Expression” increased from a mean of 2.4 to 3.4, 
“Emotion Recognition” increased from 2.2 to 3.3, “Emotion Regulation” increased from 2.2 to 3.1, and “Social Skills” 
improved from 2.7 to 3.5. 

Further comparative analysis revealed positive trends across gender. Both boys and girls demonstrated improvement 
across all domains, with boys showing slightly higher post-intervention means in areas such as emotion recognition 
(3.5 vs. 3.1) and social skills (3.6 vs. 3.5) (table 3). Developmental stage comparisons between toddlers (pre-K) and 
preschoolers (K) also revealed expected differences (table 4). Preschoolers generally started at higher pre-test scores 
and demonstrated more pronounced improvement.  



GSC Advanced Research and Reviews, 2025, 24(01), 017-034 

26 

   Table 3 Mean total score of rating rubric axes by gender 

Axes Expression of Emotions Recognition of Emotions Regulation of Emotions Social Skills 

 Before After Before After Before After Before After 

Boys 2.5 3.4 2.2 3.5 1.9 3.0 2.6 3.6 

Girls 2.3 3.4 2.1 3.1 2.5 3.3 2.8 3.5 

 

Table 4 Means of pre-toddler and toddler grading scale axes 

Axes Expression of Emotions Recognition of Emotions Regulation of Emotions Social Skills 

 Before After Before After Before After Before After 

Pre-toddler 2.1 3.2 1.8 3.1 1.9 2.9 2.4 3.4 

Toddler 2.7 3.5 2.5 3.5 2.4 3.3 3.0 3.7 

In addition, analysis of children with diagnosed learning difficulties highlighted individualized progress showing 
dramatic post-test increases (table 5). For instance, refugee child improved from 0.5 to 2.0 in emotion expression and 
from 0.2 to 2.4 in emotion recognition, demonstrating meaningful developmental gains. These quantitative findings 
support the effectiveness of the R1 robot intervention in enhancing emotional and social skills across a diverse sample 
of children, including those from neurotypical, neurodiverse, and multicultural backgrounds.  

Table 5 Comparison of before and after evaluation of specific students 

 Child with Asperger Child with ADHD Refugee Child from Ukraine 

 Before After Before After Before After 

Expression of Emotions 3.5 4.0 2.5 4.0 0.5 2.0 

Recognition of Emotions 3.0 4.0 2.8 4.0 0.2 2.4 

Regulation of Emotions 1.8 3.3 1.0 2.5 1.3 2.3 

Social Skills 3.0 4.0 3.0 4.0 1.4 2.6 

As for the semi-structured interviews, pre-intervention responses were shorter, more superficial, and often limited to 
one-word answers, whereas post-intervention responses were longer, more reflective, and emotionally richer. The 
children appeared more confident in naming, recognizing and expressing emotions and connecting emotional states to 
behavior or context. For example, before the intervention, 2 children directly named what emotions are and after the 
intervention 11 children, the indirect description was made by 16 children before the intervention and 10 after the 
intervention, while regarding the non-existent approach before the intervention it was 3 and after none. In a question 
whether emotions are related to our bodies before the intervention, 12 children answered affirmatively "yes" and 9 
negatively "no". After the intervention, 18 answered affirmatively and 3 negatively, giving examples and parts of the 
body that are affected. The children who answered negatively were preschoolers. 

In addition to the rubrics and interviews, the study incorporated a series of evaluation sheets, child-centered reflection 
rubrics, and worksheets, which contributed to a more comprehensive understanding of the children’s emotional 
development and their interaction with the educational robot R1. The emotion recognition checklists administered 
before and after the intervention revealed significant improvement in children’s ability to identify and express core 
emotions—happiness, sadness, fear, and anger—both verbally and non-verbally. Most children were able to 
demonstrate facial expressions of emotions automatically or with minimal prompting.  A playful symbolic activity 
connecting emotions to colors offered further insights into the children's internal emotional representations. By the end 
of the intervention, all children confidently associated specific colors with emotions. These associations were faster, 
more confident, and more imaginative in the post-intervention phase, and appeared to facilitate social bonding and 
group cohesion, especially during the initial sessions. Children’s familiarity with and conceptual understanding of 
robots also evolved significantly. Before the intervention, most children reported having seen robots only through 
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screens (television, tablets, smartphones), and only four had encountered a real robot (e.g., robotic vacuum). After the 
sessions with R1, all children confidently stated they had seen a real robot and could distinguish between real, toy, and 
screen-based robots. When asked whether robots could feel emotions, responses showed a mix of imagination and 
cognitive discernment. While some children believed robots had “fake” emotions, most were able to distinguish between 
authentic human emotions and programmed robotic expressions, demonstrating early critical thinking about artificial 
emotional behavior. 

The children's subjective evaluation of the experience, based on two reflective rubric tools, was overwhelmingly 
positive. All 21 children reported that they greatly enjoyed the presence of R1 in their classroom and the whole 
experience suggesting high levels of emotional engagement and social interaction. Nearly all children stated that they 
learned to recognize emotional states and better understood their own feelings. A majority expressed satisfaction with 
learning ways to manage difficult emotions such as anger and fear.  

Finally, the four emotion-focused worksheets that were used during the interventions supported these findings as well. 
An analysis of the children's completed activities showed improvement in accurately naming emotions, associating 
them with appropriate facial expressions or social scenarios, and recognizing how emotions influence bodily reactions. 
As sessions progressed, children gradually began adopting emotion regulation strategies introduced through the robot, 
like breathing techniques, distancing methods or simply expressing emotions verbally. They also showed notably more 
independence and engagement in completing these tasks by the final session. Non-verbal observations reinforced the 
findings — increased eye contact, better turn-taking, and more empathic gestures (e.g., comforting the robot or 
classmates). These findings highlight the multi-layered nature of emotional learning fostered using R1 and support the 
conclusion about the effectiveness of the interventions with the robot. 

6. Discussion 

The results of this study demonstrate the great potential of educational robotics —more specifically the R1 robot—as a 
meaningful tool for supporting the development of emotional intelligence in preschool-aged children. The combination 
of quantitative and qualitative data gave an overall picture of emotional cultivation observed during the intervention, 
underlining not only measurable progress in emotional skills but also deeper internal transformations regarding 
children recognizing, perceiving, expressing emotions. 

Quantitative analysis of rubric data revealed a marked improvement in children’s emotional competencies across in the 
four dimensions assessed: expression, recognition, regulation of emotions, and social skills. The mean scores increased 
from 2.4 to 3.3 post-intervention indicating that the R1 robot facilitated emotional learning in ways that were accessible 
and impactful for young learners. Improvements extended across different developmental profiles, including children 
with autism and ADHD, as well as the refugee child, indicating that the intervention appeared to be inclusive and 
adaptable to diverse needs. This aligns with previous research emphasizing the benefits of social-emotional learning 
interventions that incorporate embodied or interactive technologies [45, 46, 25]. 

Gender and age subgroup analyses further supported these findings, with boys and girls, toddlers and pretoddlers, 
showing gains that were quite consistent. These improvements thus far suggest that robot-mediated emotional 
experiences can be effective across a range of early developmental stages in early childhood concerning enhanced 
emotional learning through multi-sensory, play-based engagement. By the end of the interventions, pretoddlers seemed 
to display more advanced strategies for the articulation and regulation of emotions, possibly because their cognitive 
and verbal skills had developed more. 

Findings from semi-structured interviews and observational data confirmed the positive trends seen in the quantitative 
analysis. The responses of the children after the interventions proved to be much more reflective, emotionally 
sophisticated, and full of content. They substantially increased their ability to name, describe, and relate to emotions, 
moving from one-word responses to full statements with emotional reasoning. This change in expressive capacity 
indicates not just cognitive learning but also a form of emotional empowerment, as children appeared more confident 
in expressing their feelings and understanding those of others. 

Evaluation sheets, symbolic color-emotion activities, and worksheets further supported this progress. These tools 
revealed both the internalization of emotional concepts and the embodiment of emotional behaviors. For example, 
children’s accurate use of facial expressions, gestures, and symbolic representations—such as associating anger with 
red or joy with yellow—showed that emotional learning had extended beyond language into action and imagination. 
Furthermore, the children’s evolving understanding of what robots are and how they show emotions indicated very 
much early development of critical thinking and the conceptual differentiation between authentic and artificial affect. 
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The overwhelmingly positive feedback from the children's own reflections added a metacognitive layer to the results. 
Their consistent enjoyment, emotional engagement, and recognition of learning outcomes confirm that the robot was 
not only an effective tool but also a socially and emotionally meaningful presence in the classroom. This finding is 
important, as emotional bonding and relational learning are core to early childhood education and can amplify the 
outcomes of any pedagogical approach [47]. 

The findings of this study allow us to examine the initial research hypotheses considering the evidence gathered through 
the mixed-methods approach.  

H1: Educational robot R1 will contribute to the development of emotional intelligence (recognition of emotions, 
expression of emotions, and management of emotions) of preschool children. This hypothesis was strongly supported 
by the data. Quantitative increases in mean scores across all emotional intelligence domains (expression, recognition, 
regulation) confirm the robot’s contribution. Qualitative findings further support this, as children showed greater 
emotional vocabulary, deeper reflection, and the use of self-regulation strategies. They became more proficient in 
identifying emotions such as joy, sadness, anger, and surprise and were better able to verbalize their emotional states. 
These results align with previous studies showing that social robots can effectively support the development of 
emotional skills in young children [48,49). 

H2: The impact of educational robot R1 on the development of emotional intelligence in preschool children will be 
similar in both genders. The analysis showed improvement in all emotional intelligence domains for both boys and girls, 
with only slight variations. This suggests that the interventions were equally effective across genders. These findings 
are consistent with research which found no significant gender-based differences in young children’s responses to social 
robots in emotional learning contexts [50]. Moreover, a study on gender differences in robotics activities supports this 
study’s finding that both boys and girls benefit equally from robotics-based emotional learning [51]. 

H3: Educational robot R1 will contribute to the cultivation of social skills in preschool children, encouraging social 
interaction and cooperation. This hypothesis was supported both quantitatively and qualitatively. Social skills showed 
greatest increase in rubric scores, and observational data confirmed enhanced peer interaction and turn-taking. The 
interactive activities with the R1 robot fostered collaboration and effective communication among the children. Group 
tasks encouraged teamwork, idea-sharing, and peer support. Particularly notable was the progress observed in children 
with autism and ADHD, who showed increased participation and improved social interactions. Similar outcomes were 
reported in studies where robots facilitated peer communication and social bonding [25]. 

H4: Educational robot R1 will offer different benefits to children with typical and non-typical development, tailored to 
their specific needs. It was observed that its use offers various benefits for both children with typical and non-typical 
development. Data confirmed that children with neurodiverse profiles (autism, ADHD) and the refugee child showed 
measurable progress in emotional and social domains, although often starting from lower baselines compared to 
typically developing children. The robot’s structured, predictable, and interactive nature may have provided a 
particularly supportive context for these children. This aligns with previous research emphasizing the potential of social 
robots in special education [52, 53]. 

H5: Children’s previous experience with robots will influence their levels of emotional intelligence development 
compared to children without experience. The findings partially supported this hypothesis. Children’s familiarity with 
robots was low at baseline, but their emotional development during the intervention did not appear to be strongly 
correlated with prior exposure. However, post-intervention responses demonstrated clearer conceptual distinctions 
between “real” and “simulated” emotional behavior in robots. These results suggest that direct interaction with an 
embodied robot may have a more significant effect than prior passive exposure, echoing similar conclusions by 
Belpaeme et al. 

Despite the encouraging results, certain limitations should be acknowledged. First, the study was conducted in a single 
kindergarten setting with a relatively small sample size (N=21), limiting generalizability. Second, the short duration of 
the intervention may not fully capture the long-term effects of emotional learning through robotics. Third, while the 
data collection tools were diverse, the absence of standardized and validated emotional intelligence assessments for 
this age group may affect the precision of measurement. 

Future research should consider implementing similar interventions in diverse educational contexts and over longer 
timeframes to explore sustained impact. It would also be valuable to include a control group and expand the sample to 
enhance statistical reliability. Furthermore, longitudinal studies could investigate whether early emotional learning 
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with robots has lasting effects on emotional skills and social integration as children grow. Finally, incorporating parental 
perspectives could offer a more holistic view of children’s emotional development in and out of the school environment. 

7. Conclusion 

This study provides strong evidence that the use of an educational robot R1 can positively influence the development 
of emotional skills in preschool-aged children. Through a combination of interactive learning, emotional modeling, and 
playful engagement, R1 supported growth in emotional expression, recognition, regulation, and social interaction. The 
findings suggest that such interventions are effective across genders, developmental profiles, and cultural backgrounds. 
The robot was an important technological tool in children's emotional learning development, offering a new perspective 
for integrating emotional learning into preschool education. 

Compliance with ethical standards 

Acknowledgments 

The Authors would like to thank the STEM Education and Robotic Education Systems Postgraduate studies Team, for 
their support. 

Disclosure of conflict of interest 

The Authors proclaim no conflict of interest.  

References 

[1] Barry RJ, Neumann MM, Neumann DL. Individual differences and young children’s engagement with a social 
robot. Comput Hum Behav Artif Humans. 2025;100139. doi: 10.1016/j.chbah.2025.100139   

[2] Huang R, Bao Y, Wang Y, Wei J. Exploring AI tools in early childhood education: usage patterns, functions, and 
developmental outcomes. In: Contemporary Issues in Early Childhood Education and Care. IntechOpen; 2024. 
doi: 10.5772/intechopen.1004514    

[3] Goleman D. Emotional intelligence: Why it can matter more than IQ. New York: Bantam Books; 1995. 

[4] Perla L, Agrati LS, Amati I. Educational relationship educator-children-robots: a study within the practicum for 
future educators. In: Book of Abstracts. 6th International Conference Higher Education Learning Methodologies 
and Technologies; 2024 Sep 25-27; Rome, Italy. p. 238. 

[5] Bellocchi A, Bergman Blix S, Graham T, Linvill D. Sociology of emotion and affect in the age of mis-, dis-, and mal-
information. Front Sociol. 2025;10:1563408. doi: 10.3389/fsoc.2025.1563408  

[6] Kewalramani S, Palaiologou I, Dardanou M, Allen KA, Phillipson S. Using robotic toys in early childhood education 
to support children’s social and emotional competencies. Australas J Early Child. 2021;46(4):355-69. doi: 
10.1177/18369391211056668   

[7] Yang W. Coding with robots or tablets? Effects of technology-enhanced embodied learning on preschoolers’ 
computational thinking and social-emotional competence. J Educ Comput Res. 2024;62(4):938-60. doi: 
10.1177/07356331241226459  

[8] Palioura M, Rapti S, Sapounidis T. Educational robotics integration into storytelling activities to promote 
kindergarteners’ communication, collaboration, creativity, and critical thinking: a scoping review 2014–2024. In: 
2024 9th SEEDA-CECNSM; 2024 Sep. IEEE; p. 134-9. doi: 10.1109/SEEDA-CECNSM63478.2024.00032  

[9] Chung J. Bridging social learning with technology: The use of a social robot in preschool development. Arch 
Design Res. 2025;38(1):73-93. doi: 10.15187/adr.2025.02.38.1.73  

[10] Dong J, Yu S, Choi K, Jeon M. A child-robot theater afterschool program can promote children’s conceptualization 
of social robots’ mental capacities and engagement in learning. Front Robot AI. 2025;12:1529421. doi: 
10.3389/frobt.2025.1529421  

[11] Mayer JD, Salovey P. The intelligence of emotional intelligence. Intelligence. 1993;17(4):433-42. doi: 
10.1016/0160-2896(93)90010-3  

https://stemroboedu.primedu.uoa.gr/


GSC Advanced Research and Reviews, 2025, 24(01), 017-034 

30 

[12] Drigas AS, Papoutsi C. A new layered model on emotional intelligence. Behav Sci. 2018;8(5):45. doi: 
10.3390/bs8050045  

[13] Bar-On R. The Bar-On model of emotional-social intelligence (ESI). Psicothema. 2006;18 Suppl:S13-25. 

[14] Petrides KV, Pita R, Kokkinaki F. The location of trait emotional intelligence in personality factor space. Br J 
Psychol. 2007;98(2):273-89. doi: 10.1348/000712606X120618  

[15] Versel JL, Plezia A, Jennings L, et al. Emotional intelligence and resilience “PROGRAM” improves wellbeing and 
stress management skills in preclinical medical students. Adv Med Educ Pract. 2023;14:1309-16. doi: 
10.2147/AMEP.S437053  

[16] Audrin C, Audrin B. More than just emotional intelligence online: introducing “digital emotional intelligence”. 
Front Psychol. 2023;14:1154355. doi: 10.3389/fpsyg.2023.1154355  

[17] Vistorte AOR, Deroncele-Acosta A, Ayala JLM, et al. Integrating artificial intelligence to assess emotions in 
learning environments: a systematic literature review. Front Psychol. 2024;15:1387089. doi: 
10.3389/fpsyg.2024.1387089  

[18] Fernández-Berrocal P, Extremera N. Ability emotional intelligence, depression, and well-being. Emotion Rev. 
2016;8(4):311-5. doi: 10.1177/1754073916650494  

[19] Chung H, Han E. How does emotional intelligence develop in early childhood? A meta-analysis of two 
perspectives. Early Years. 2024. doi: 10.1080/09575146.2024.2378377  

[20] Lokhvytska L, Martovytska N, Kolomiiets O, Sheleg T. E-learning in developing interaction with the environment 
as soft skills in 6-year-old children. In: E-Learning and Enhancing Soft Skills. Springer; 2025. p. 157-76. doi: 
10.1007/978-3-031-82243-8_9  

[21] Suryani R, Pranoto S, Astuti B. The effectiveness of storytelling and roleplaying media in enhancing early 
childhood empathy. J Prim Educ. 2020;9(5):546-53. doi: 10.15294/jpe.v9i5.43532  

[22] Lim EM. The relationships among teacher’s self-efficacy, teacher–child interaction, and peer interaction based on 
young children’s emotional intelligence. Asia Pac Educ Res. 2024;33(5):1237-49. doi: 10.1007/s40299-023-
00793-3  

[23] Gottman J. Raising an emotionally intelligent child. New York: Simon and Schuster; 2011. 

[24] Ioannidou L, Argyriadi A, editors. Building mental resilience in children: Positive psychology, emotional 
intelligence, and play. Hershey, PA: IGI Global; 2024. 

[25] Belpaeme T, Kennedy J, Ramachandran A, Scassellati B, Tanaka F. Social robots for education: A review. Sci Robot. 
2018;3(21):eaat5954. doi: 10.1126/scirobotics.aat5954  

[26] Serholt S, Barendregt W. Robots tutoring children: longitudinal evaluation of social engagement in child-robot 
interaction. In: Proc 9th Nordic Conf Hum-Comput Interact. 2016. p. 1-10. doi: 10.1145/2971485.2971536  

[27] Marcos-Pablos S, García-Peñalvo FJ. Emotional intelligence in robotics: A scoping review. In: New Trends in 
Disruptive Technologies, Tech Ethics and Artificial Intelligence. Springer; 2022. p. 66-75. doi: 10.1007/978-3-
030-87687-6_7  

[28] Leite I, Castellano G, Pereira A, Martinho C, Paiva A. Empathic robots for long-term interaction. Int J Soc Robot. 
2014;6:329-41. doi: 10.1007/s12369-014-0227-1  

[29] Ziouzios D, Ioannou M, Ioanna T, Bratitsis T, Dasygenis M. Emotional intelligence and educational robotics: the 
development of the EI-EDUROBOT. Eur J Eng Technol Res. 2020. doi: 10.24018/ejeng.2020.0.CIE.2307  

[30] Laban G, Wang J, Gunes H. A robot-led intervention for emotion regulation. arXiv preprint. 2025. doi: 
10.48550/arXiv.2503.18243  

[31] Yadollahi E, Couto M, Johal W, Dillenbourg P, Paiva A. Exploring the role of perspective taking in educational 
child-robot interaction. In: Proc AIED 2020. Springer; 2020. p. 346-51. doi: 10.1007/978-3-030-52240-7_63  

[32] Ahmadzadeh L, Dashti Moghadam K. Exploring the impact of robotics-based learning on students' emotional 
intelligence and academic achievement: a semi-experimental study. Interdiscip J Virt Learn Med Sci. 
2024;15(4):355-68. doi: 10.1016/j.lmot.2024.102012  

[33]  Gordon G, Breazeal C, Engel S. Can children catch curiosity from a social robot? In: Proc 10th ACM/IEEE Int Conf 
Human-Robot Interaction. 2015. p. 91-8. doi: 10.1145/2696454.2696469 



GSC Advanced Research and Reviews, 2025, 24(01), 017-034 

31 

[34] Bekele E, Crittendon J, Swanson A, Sarkar N, Warren Z. Pilot clinical application of an adaptive robotic system for 
young children with autism. Autism. 2014;18(5):598-608. doi: 10.1177/1362361313479454  

[35] Yin RK. Case study research and applications: Design and methods. 6th ed. Thousand Oaks: Sage Publications; 
2017. 

[36] Creswell JW, Plano Clark VL. Designing and conducting mixed methods research. 2nd ed. Thousand Oaks: Sage; 
2017. 

[37] Cook TD, Campbell DT. Quasi-experimentation: design and analysis issues for field settings. Houghton Mifflin; 
1979. 

[38] Johnson RB, Onwuegbuzie AJ, Turner LA. Toward a definition of mixed methods research. J Mixed Methods Res. 
2007;1(2):112-33. doi: 10.1177/1558689806298224  

[39] Etikan I, Musa SA, Alkassim RS. Comparison of convenience sampling and purposive sampling. Am J Theor Appl 
Stat. 2016;5(1):1-4. doi: 10.11648/j.ajtas.20160501.11 

[40] Willey K, Gardner A. Investigating the capacity of self and peer assessment activities to engage students and 
promote learning. Eur J Eng Educ. 2010;35(4):429-43. doi: 10.1080/03043797.2010.490577 

[41] Institute for Educational Policy (IEP). Teacher’s guide to descriptive assessment in kindergarten. New Reformed 
Framework. 2019. Available from: 
https://www.iep.edu.gr/images/IEP/Modules/SJ_Categories_II_for_K2/Perigrafiki_Axiologisi/2019/Odigoi/1_
Perigrafiki_PROSXOLIKH_NEW.pdf 

[42] Mayring P. Qualitative content analysis: theoretical foundation, basic procedures and software solution. 
Klagenfurt: SSOAR; 2014. https://nbn-resolving.org/urn:nbn:de:0168-ssoar-395173  

[43] Creswell JW, Poth CN. Qualitative inquiry and research design: Choosing among five approaches. 4th ed. 
Thousand Oaks: SAGE; 2018. 

[44]  Polytech. User manual and activities for the teacher. R1 programmable educational robot for preschool age. Desk 
Bit Mini Car; 2023. 

[45] Nanou A, Karampatzakis D. The participation of students with autism in educational robotics: a scoping review. 
Soc Sci. 2023;12(12):675. doi: 10.3390/socsci12120675  

[46] Fridin M. Storytelling by a kindergarten social assistive robot: a tool for constructive learning in preschool 
education. Comput Educ. 2014;70:53-64. doi: 10.1016/j.compedu.2013.07.043  

[47] Cliffe J, Solvason C. ‘What is it that we still don’t get?’ – relational pedagogy and why relationships and connections 
matter in early childhood. Power Educ. 2023;15(3). 

[48] Tanaka F, Cicourel A, Movellan JR. Socialization between toddlers and robots. Proc Natl Acad Sci USA. 
2007;104(46):17954–8. doi: 10.1073/pnas.0707769104  

[49] Vogt P, et al. Second language tutoring using social robots: a large-scale study. In: Proceedings of the 2019 14th 
ACM/IEEE International Conference on Human-Robot Interaction (HRI); 2019 Mar 11-14; Daegu, Korea (South). 
New York (NY): IEEE; 2019. p. 497-505. doi: 10.1109/HRI.2019.8673077  

[50] Kory-Westlund JM, Breazeal C. Exploring the effects of a social robot’s speech entrainment and backstory. Front 
Robot AI. 2019;6:54. doi: 10.3389/frobt.2019.00054  

[51] Tosato P, Banzato M. Gender difference in handmade robotics for children. In: Tatnall A, Webb M, editors. 
Tomorrow’s Learning. Springer; 2017. p. 202–13. doi: 10.1007/978-3-319-74310-3_23  

[52] Cabibihan JJ, Javed H, Ang M, Aljunied SM. Why robots? A survey on the roles and benefits of social robots in the 
therapy of children with autism. Int J Soc Robot. 2013;5(4):593-618. doi: 10.1007/s12369-013-0202-2  

[53] Kim ES, Berkovits LD, Bernier EP, et al. Social robots as embedded reinforcers of social behavior in children with 
autism. J Autism Dev Disord. 2013;43:1038–49. doi: 10.1007/s10803-012-1645-2  

[54] Stathopoulou A, Karabatzaki Z, Tsiros D, Katsantoni S, Drigas A, 2019 Mobile apps the educational solution for 
autistic students in secondary education , Journal of Interactive Mobile Technologies (IJIM) 13 (2), 89-
101https://doi.org/10.3991/ijim.v13i02.9896 

[55] Drigas A, Petrova A 2014 ICTs in speech and language therapy , International Journal of Engineering Pedagogy 
(iJEP) 4 (1), 49-54 https://doi.org/10.3991/ijep.v4i1.3280 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:xtoqd-5pKcoC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:xtoqd-5pKcoC
https://doi.org/10.3991/ijim.v13i02.9896
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:4fKUyHm3Qg0C
https://doi.org/10.3991/ijep.v4i1.3280


GSC Advanced Research and Reviews, 2025, 24(01), 017-034 

32 

[56] Alexopoulou, A., Batsou, A., & Drigas, A. S. (2019). Effectiveness of Assessment, Diagnostic and Intervention ICT 
Tools for Children and Adolescents with ADHD. International Journal of Recent Contributions from Engineering, 
Science & IT (iJES), 7(3), pp. 51–63. https://doi.org/10.3991/ijes.v7i3.11178 

[57] Bamicha V, Drigas A, 2022 The Evolutionary Course of Theory of Mind - Factors that facilitate or inhibit its 
operation & the role of ICTs , Technium Social Sciences Journal 30, 138-158, DOI:10.47577/tssj.v30i1.6220 

[58] Galitskaya, V., & Drigas, A. (2020). Special Education: Teaching Geometry with ICTs. International Journal of 
Emerging Technologies in Learning (iJET), 15(06), pp. 173–182. https://doi.org/10.3991/ijet.v15i06.11242 

[59] Lytra N, Drigas A 2021 STEAM education-metacognition–Specific Learning Disabilities , Scientific Electronic 
Archives journal 14 (10) https://doi.org/10.36560/141020211442 

[60] Demertzi E, Voukelatos N, Papagerasimou Y, Drigas A, 2018 Online learning facilities to support coding and 
robotics courses for youth , International Journal of Engineering Pedagogy (iJEP) 8 (3), 69-80,  
https://doi.org/10.3991/ijep.v8i3.8044                     

[61] L Prinou, L Halkia, C Skordoulis 2005, Teaching the theory of evolution: Secondary teachers’ attitudes, views and 
difficulties, International History, Philosophy, Sociology & Science Teaching Conference … 

[62] K Skordoulis, M Sotirakou 2005, Environment: science and education, Athens (in greek): Leader Books 

[63] C Stefanidou, C Skordoulis 2014, Subjectivity and Objectivity in Science: An Educational Approach, Advances in 
Historical Studies 3 (4), 183-193 

[64] CD Skordoulis, E Arvanitis 2008, Space conceptualisation in the context of postmodernity: Theorizing spatial 
representation, The International Journal of Interdisciplinary Social Sciences 3 (6), 105-113 

[65] A Mandrikas, D Stavrou, C Skordoulis 2016, Teaching Air Pollution in an Authentic Context, Journal of Science 
Education and Technology 

[66] K Skordoulis 2016, Science, Knowledge Production and Social Practice, Knowledge Cultures 14 (6), 291-307 

[67] GN Vlahakis, K Skordoulis, K Tampakis 2014, Introduction: Science and literature special isssue, Science & 
Education 23, 521-526 

[68] A Gkiolmas, K Karamanos, A Chalkidis, C Skordoulis, ...2013, Using simulations of netlogo as a tool for introducing 
greek high-school students to eco-systemic thinking, Advances in Systems Science and Applications 13 (3), 276-
298 

[69] Chaidi I, Drigas A 2022 Digital games & special education , Technium Social Sciences Journal 34, 214-236 
https://doi.org/10.47577/tssj.v34i1.7054 

[70] V Galitskaya, A Drigas 2021 The importance of working memory in children with Dyscalculia and Ageometria , 
Scientific Electronic Archives journal 14 (10) https://doi. org/10.36560/141020211449 

[71] Drigas A, Mitsea E, Skianis C.  2022 Virtual Reality and Metacognition Training Techniques for Learning 
Disabilities , SUSTAINABILITY 14(16), 10170, https://doi.org/10.3390/su141610170 

[72] Drigas A,. Sideraki A. 2021 Emotional Intelligence in Autism , Technium Social Sciences Journal 26, 80, 
https://doi.org/10.47577/tssj.v26i1.5178 

[73] Mitsea E, Drigas A,, Skianis C, 2022 Breathing, Attention & Consciousness in Sync: The role of Breathing Training, 
Metacognition & Virtual Reality , Technium Social Sciences Journal 29, 79-97 
https://doi.org/10.47577/tssj.v29i1.6145 

[74] Kontostavlou, E. Z., & Drigas, A. (2021). How Metacognition Supports Giftedness in Leadership: A Review of 
Contemporary Literature. , International Journal of Advanced Corporate Learning (iJAC), 14(2), pp. 4–16. 
https://doi.org/10.3991/ijac.v14i2.23237 

[75] Drigas A, Mitsea E, Skianis C, 2022 Intermittent Oxygen Fasting and Digital Technologies: from Antistress and 
Hormones Regulation to Wellbeing, Bliss and Higher Mental States , Technium BioChemMed journal 3 (2), 55-73     

[76] Chaidi, I. ., & Drigas, A. (2022). Social and Emotional Skills of children with ASD: Assessment with Emotional 
Comprehension Test (TEC) in a Greek context and the role of ICTs. , Technium Social Sciences Journal, 33(1), 
146–163. https://doi.org/10.47577/tssj.v33i1.6857 

[77] Drigas A, Papoutsi C, Skianis C, Being an Emotionally Intelligent Leader through the Nine-Layer Model of 
Emotional Intelligence-The Supporting Role of New Technologies, Sustainability MDPI 15 (10), 1-18 

https://doi.org/10.3991/ijes.v7i3.11178
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:ult01sCh7k0C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:ult01sCh7k0C
http://dx.doi.org/10.47577/tssj.v30i1.6220
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:5icHVeHT4IsC
https://doi.org/10.36560/141020211442
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:kuK5TVdYjLIC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:kuK5TVdYjLIC
https://doi.org/10.3991/ijep.v8i3.8044
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=aKRLbzkAAAAJ&citation_for_view=aKRLbzkAAAAJ:JhbybO29vGQC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=aKRLbzkAAAAJ&citation_for_view=aKRLbzkAAAAJ:JhbybO29vGQC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=aKRLbzkAAAAJ&citation_for_view=aKRLbzkAAAAJ:ldfaerwXgEUC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=aKRLbzkAAAAJ&citation_for_view=aKRLbzkAAAAJ:-BKJ5vZJwzMC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=aKRLbzkAAAAJ&citation_for_view=aKRLbzkAAAAJ:ZHo1McVdvXMC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=aKRLbzkAAAAJ&citation_for_view=aKRLbzkAAAAJ:ZHo1McVdvXMC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=aKRLbzkAAAAJ&citation_for_view=aKRLbzkAAAAJ:ZpgFv6i7Z4gC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=aKRLbzkAAAAJ&citation_for_view=aKRLbzkAAAAJ:jPVjDSAV6m0C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=aKRLbzkAAAAJ&citation_for_view=aKRLbzkAAAAJ:bnK-pcrLprsC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=aKRLbzkAAAAJ&cstart=20&pagesize=80&citation_for_view=aKRLbzkAAAAJ:t6usbXjVLHcC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=aKRLbzkAAAAJ&cstart=20&pagesize=80&citation_for_view=aKRLbzkAAAAJ:t6usbXjVLHcC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=200&pagesize=100&citation_for_view=r2w21SUAAAAJ:Zp9IZb6oESQC
https://doi.org/10.47577/tssj.v34i1.7054
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:gKiMpY-AVTkC
https://doi.org/10.36560/141020211449
https://doi.org/10.36560/141020211449
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:5bFWG3eDk9wC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:5bFWG3eDk9wC
https://doi.org/10.3390/su141610170
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:Ak0FvsSvgGUC
https://doi.org/10.47577/tssj.v26i1.5178
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:BHd7YmozNHgC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:BHd7YmozNHgC
https://doi.org/10.47577/tssj.v29i1.6145
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:XK2cf6JOk9AC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=100&pagesize=100&citation_for_view=r2w21SUAAAAJ:XK2cf6JOk9AC
https://doi.org/10.47577/tssj.v33i1.6857
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=20&pagesize=80&citation_for_view=r2w21SUAAAAJ:dZbaGXT4iR0C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=r2w21SUAAAAJ&cstart=20&pagesize=80&citation_for_view=r2w21SUAAAAJ:dZbaGXT4iR0C


GSC Advanced Research and Reviews, 2025, 24(01), 017-034 

33 

[78] Drigas A, Mitsea E 2022 Conscious Breathing: a Powerful Tool for Physical & Neuropsychological Regulation. The 
role of Mobile Apps , Technium Social Sciences Journal 28, 135-158. https://doi.org/10.47577/tssj.v28i1.5922    

[79] Drigas A, Karyotaki M, Skianis C, 2017 Success: A 9 layered-based model of giftedness , International Journal of 
Recent Contributions from Engineering, Science & IT 5(4) 4-18, https://doi.org/10.3991/ijes.v5i4.7725   

[80] Drigas A, Mitsea E, Skianis C 2021. The Role of Clinical Hypnosis and VR in Special Education , International 
Journal of Recent Contributions from Engineering Science & IT (IJES) 9(4), 4-17.  

[81] Drigas A, Bakola L, 2021 The 8x8 Layer Model Consciousness-Intelligence-Knowledge Pyramid, and the Platonic 
Perspectives , International Journal of Recent Contributions from Engineering, Science & IT (iJES) 9(2) 57-72, 
https://doi.org/10.3991/ijes.v9i2.22497. 

Appendix A (Rubric, Before and After the Interventions) 

Rubric for the Experience of Children with Robot R1 
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s Expresses emotions verbally      

Expresses emotions non-verbally (body movement/facial 
expressions) 
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Recognizes emotions      

Has self-awareness      

Distinguishes situations that may elicit positive and negative 
emotions 

     

Recognizes social conventions that govern emotions      

Recognizes that their emotional state may differ from others'      
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Perceives and regulates their emotions      

Recognizes emotional boundaries and adapts to social situations      

Responds effectively to anger      

Handles conflict/disagreement/'failure' situations positively      
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Participates in the educational process      

Participates in group activities      

Collaborates with others      

Adapts to the group      

Understands relationships and interactions      

(Rubric for the Experience of Children with Robot R1) 

• How much did I like that the R1 robot came to school? 
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• How much did I like that I expressed my feelings? 

 

• How much did I like that I found ways to manage my anger? 
• How much did I like that I learned about emotions and know what I feel? 
• How much did I like that the robot showed us emotions too? 
• It really showed emotions but it doesn't feel them like humans do 
• Did you collaborate with your classmates? 
• Did you express emotions? (talk about your emotions?) 
• Did you learn to recognize emotions?  
• Did you find ways to manage your emotions? 
• Do emotions affect our bodies? 
• Did you observe the robot carefully? 

 


