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Abstract     

 
Rapid developments in the field of artificial intelligence have enabled robots, which have great potential 

to be used as educational technology, to become an important component in learning processes. In order 

to provide a better understanding of this development and to reveal trends, we present a review of the 

use of robots in education. In this context, 1061 articles were analyzed in Wos and Scopus databases 

with keywords such as social, humanoid robot. The data were merged with the R Studio program and 

analyzed through the bibliometrix package. The findings show that the use of robots in education has 

increased significantly in recent years, concepts such as artificial intelligence, machine learning and 

human-robot interaction have come to the forefront, and the use of artificial intelligence-supported 

robots in education has increased. This situation has both enriched the learning experiences of students 

and led researchers to conduct more studies in this field. 

 

Key words: Artificial intelligence, social robots, humanoid robots, pedagogical robots, human-robot 

interaction. 

 

1. Introduction  

 

In recent years, rapid developments in technology and artificial intelligence have started to 

profoundly affect learning environments. Technology integration into learning environments has 

started to be reshaped with artificial intelligence and robots. Robots, which are considered as an 

innovative learning tool [1], are seen by many researchers as an innovation that can change current 

educational approaches and facilitate students' learning in different learning environments [2,3]. 
 

Traditionally, lego-style robots are only used to help students assemble and set up commands for 

programs; however, AI-embedded robots (AI-robots) can interact directly with humans using voice 

and image recognition techniques or natural language [1]. AI-enabled robots used in learning 

processes can provide personalized guidance and feedback [4], interact with students [5], and 

facilitate students to acquire necessary knowledge and skills without the need for a teacher [6]. 

Robots are used in many fields such as engineering, mathematics, programming [7], language 

teaching [8], online learning [9], health education [10] in learning processes. This situation 

encourages educators to use artificial intelligence-supported robots to achieve effective and 

efficient learning outcomes and to support students' individualized learning. Therefore, it is 

important to understand what these robots are and how they can be used in order to make them 

more accessible, affordable, effective and efficient in educational processes [11]. 

 

In the literature, many researchers conduct various studies to identify trends in specific research 
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areas, but there is a limited number of studies that comprehensively examine the impact of artificial 

intelligence-supported robots on learning processes [6]. For this reason, examining the studies 

related to the research topic, revealing the trends and seeing the big picture can help researchers to 

understand the field and bring innovation to valuable studies. In this study, in order to eliminate 

the existing gap in the literature, studies examining the use of artificial intelligence-supported 

robots in education were analyzed by examining both Web of Science and Scopus databases. 

 

2. Materials and Method  

 

Provide In the study, bibliometric analysis method was used to analyze the articles. Bibliometric 

analysis provides an overview of research conducted in a particular subject area and provides in-

depth analysis [12]. Bibliometric analysis is a visual description of the links between various 

disciplines, specific publications, keywords and authors [13]. 

 

In this study, data were obtained by searching Web of Science (WOS) or Scopus databases with 

relevant keywords (Figure 1).  

 
Figure 1. Database Search Query 

Studies were included in the analysis based on the criteria that the language was “English”, the 

document type was “article” and the study was conducted before 2025 (Figure 2.).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Wos

•TS=("robot*") AND TS=("pedagogical" OR "social" OR "humanoid" OR "educational" OR 
"human-robot interaction") AND TS=("artificial intelligence*") AND TS=("educat*" OR 
"teach*" OR "learn*")

Scopus

•TITLE-ABS-KEY ( "robot*" ) AND TITLE-ABS-KEY ( "pedagogical" OR "social" OR 
"humanoid" OR "human-robot interaction" ) AND TITLE-ABS-KEY ( "artificial intelligence" 
) AND TITLE-ABS-KEY ( "educat*" OR "teach*" OR "learn*" )
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Figure 2. PRISMA declaration for the Process of Searching and Filtering Information Sources  

In the study, the studies obtained from different databases were combined through the R program 

and analyzed with the bibliometrix package after duplications were removed. 

 

3. Results 

The descriptive statistics obtained from the study are presented in Table 1. 
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Not article (n=2267) 
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Table 1. Descriptive Statistics 

Description  Results  

Sources (Journals)  616 

Documents (Article) 1161 

Annual Growth Rate  4.47% 

Average citations per document  28.48 

Authors 3572 

Authors of single-authored documents  174 

  

When Table 1 is analyzed, it is seen that 1161 studies were published in 616 different sources and 

contributed by 3752 authors and 174 of the studies were single authored. It was concluded that the 

annual article growth rate was 4.47% and the average number of citations was 28.48. 

 

3.1. Distribution of Studies by Years 

 

When the distribution of the use of artificial intelligence-supported robots in education by years is 

examined, it was concluded that there was a great increase especially after 2018 and 2019, and it 

has been widely used since the 2020s. 

 

3.2. Most Active Authors Publishing Articles 

 

According to the data obtained from the studies, Li, Z, Zhang, Y and Wang, Y are the most 

published authors. 

 

3.3. Most Active Countries Publishing Articles 

 

According to the findings of the study, the USA (392), China (355) and the UK (157) are among 

the countries with the most frequent studies on the use of artificial intelligence-supported robots in 

education. Turkey ranks 27th with 16 studies. (if referred to explicitly in the text). 

 

3.4. Most used keywords and trend topic keywords 

 

Frequently used keywords in the study are shown in Table 2. 

Table 2. Frequently Used Keywords 

Artificial İntelligence 336 

Machine Learning 128 

Human-Robot İnteraction 87 

Robotics 79 

Deep Learning 57 

Education 50 

Robots 45 

Social Robots 29 

Humanoid Robots 28 

Reinforcement Learning 27 
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 When Table 2. is examined, it is seen that concepts such as “Artificial Intelligence”, 

“Machine Learning”, “Human-Robot Interaction”, ‘Robotics’, “Deep Learning” are more 

commonly used. 

3.5. Keyword Co-Occurrence Patterns 

 

The network analysis method, expressed as frequency of co-occurrence, is shown in Figure 3 using 

the keywords in the study. 

 
Figure 3. Co-occurrence of keyword analysis 

Co-occurrence of keyword analysis shows that the terms “artificial intelligence” and “education” 

have a central position in the field of AI-supported robots in education and have strong 

relationships with many key concepts. In particular, the links with terms such as “human-robot 

interaction”, “educational robotics”, “social robotics” and “ethics” reveal that these technologies 

are addressed with a multidimensional and interdisciplinary approach in education. 

3.6. Collaboration Network Analysis 

 

Authors' collaboration network analysis is shown in Figure 4. 
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Figure 4. Author Collaboration network  

Collaboration network analysis shows that there is an intense collaboration network in the field of 

artificial intelligence-supported robots in education, especially in the center of Zhang, Y, Li, Z 

and Wang, Y authors. It is seen that the studies are widely conducted in 7 different groups. 

4. Discussion 

 

The analysis conducted within the scope of the study reveals that the use of artificial intelligence-

supported robots in education has increased remarkably, especially after 2018. Especially the 

significant increase in the number of articles after 2020 shows that this field has attracted great 

interest in the scientific community. Different studies in the literature also show that the use of 

robots in education has become increasingly widespread in recent years [1, 14, 15]. The findings 

show that artificial intelligence-supported robots in education are still emerging and developing, 

and researchers and educators should pay more attention to moving their applications in education 

forward in order to strengthen and consolidate the education system [15]. 

 

It is seen that the studies mostly originate from the USA, China and the UK, and similarly, the 

authors who publish most frequently are from these countries. The fact that the USA has been a 

pioneer in the field of artificial intelligence and educational technologies for a long time, China has 

developed national strategies on artificial intelligence and conducted studies on robotic 

applications in education, and the UK has focused on social robots, ethical and pedagogical 

dimensions, and has opened the social acceptance of technology to discussion, not only technical 

but also social acceptance of technology, can be shown among the reasons for the current findings. 

Similar results have been reached in many studies in the literature [14, 15].  

 

When the concepts in the studies are examined, the fact that the concepts of “artificial intelligence”, 

‘education’, “human-robot interaction”, “social robotics”, “virtual reality” and “machine learning” 

are strongly at the center shows that there is an interdisciplinary interaction. This shows that 

artificial intelligence-supported robots are examined not only technically but also pedagogically 

and ethically. According to the timeline, while concepts such as “reinforcement learning”, “deep 
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learning”, “social robots” were present in the early period; in recent years, concepts such as 

‘chatGPT’, “virtual reality” and “education” have started to be seen more frequently.  This shows 

that with the evolution of technology, the purposes and contexts of use are also transforming. In 

the educational environment, the positioning of robots as interactive learning supporters, not just 

knowledge transmitters, supports learner-centered approaches.  However, while Western 

researchers mostly focus on human-robot interaction, ethical and social dimensions, Asian studies 

focus on technological applications. Studies in the literature also support the findings [1, 15]. 

 

Conclusions 

 

In this study, the use of artificial intelligence-supported robots in education globally is examined 

from a broad perspective. The results show that the use of AI-assisted robots in education is on an 

upward trend in parallel with both technological developments and the transformation of 

pedagogical approaches. Bibliometric data reveals that this field has turned into a rapidly 

developing, interdisciplinary research field. The role of robots in education is not limited to being 

teacher assistants; they serve purposes such as interactive learning, individualized feedback and 

inclusive education. Future studies should delve deeper into the potential of these technologies to 

reduce educational inequalities and increase motivation to learn.  
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