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In recent years, robotics has transformed various industrial processes but has also influenced teaching methodologies. Although there are literature reviews on its application in professional training, many are outdated or lack a current focus on its impact in higher education. Addressing this gap, the present mini review examines the impact, challenges, and opportunities of this technology in the university setting. To this end, a search was conducted in the PubMed, Scopus, IEEE Xplore, APA PsycNet, and Web of Science databases, selecting 11 studies that addressed diverse applications of robotics, including educational robotics, robotic telepresence, human-robot interaction, and artificial intelligence applications. Their effects on teaching, the factors influencing their adoption, and the strategies used to optimize their implementation were analyzed. The findings show that educational robotics enhances student motivation and engagement, with prediction models reaching an accuracy of 98.78% in assessing academic engagement. Additionally, robotic telepresence emerges as an effective alternative for hybrid education, and social robots and AI-based tutors demonstrated their potential to personalize learning. However, methodological and structural challenges persist, such as the need to develop more accurate evaluation metrics and ensure accessibility and educational equity. Future research should focus on improving these aspects, enabling more efficient integration to enhance teaching processes. This study was registered in the Open Science Framework under the code: 10.17605/OSF.IO/KHDTU.
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1 Introduction

Robotics has significantly evolved over the past decades, transitioning from a discipline exclusive to industry to a technology with applications across multiple sectors (Xiao et al., 2022). In education, its integration at various educational levels has enabled the development of both technical and cognitive skills among students (Varela-Aldás et al., 2020; Jalinus et al., 2021; Almulla and Al-Rahmi, 2023). Robotics not only facilitates the teaching of programming and engineering but also promotes critical thinking and problem-solving, key competencies in the digital age (Ortega-Ruipérez and Lázaro Alcalde, 2023). In higher education, educational robotics goes beyond traditional teaching methodologies and has become a foundational tool for training professionals in technology, engineering, and applied sciences (Roldán-Álvarez et al., 2024).

The implementation of robotics allows students to apply theoretical knowledge in practical environments, strengthening their understanding of algorithms, mechanical design, automation, and systems control (Shastri, 2025). Furthermore, this approach fosters creativity and innovation by encouraging the development of projects that address real-world problems. Its impact extends beyond the technical realm, as it also promotes the adoption of modern teaching strategies and supports experiential learning aligned with labor market demands. In this context, social robots and game-based tools have proven effective for developing digital skills from basic education through to university (Leoste et al., 2021b). The incorporation of game-based learning combined with robotics not only motivates programming education but also enhances computational thinking and problem-solving skills (Brown and Tsugawa, 2024).

Previous studies have analyzed the impact of educational robotics across various educational levels, identifying both its benefits and the limitations associated with its implementation. In their review, Atman Uslu et al. (2023) conducted a mapping of research on educational robotics, analyzing 93 studies indexed in the Social Sciences Citation Index (SSCI). Their work revealed that many studies lack solid theoretical frameworks and that experimental research in educational robotics remains limited in terms of empirical validation. Similarly, Tselegkaridis and Sapounidis (2021) conducted a review focused on educational robotics simulators, highlighting their potential to reduce costs and expand access to learning experiences without physical hardware, though they also noted a lack of studies evaluating their effectiveness in higher education settings.

Other reviews have explored the use of robots in education, though focusing on other academic levels. Zhang et al. (2021) described the impact of robots on computational thinking and STEM (Science, Technology, Engineering, and Mathematics) attitudes among K-12 students, concluding that effects vary depending on the population and the duration of the intervention. Likewise, Woo et al. (2021) reviewed studies on social robots in the classroom, identifying challenges in autonomy and personalization of interaction with students. Although these studies help to understand the role of robotics in learning, they do not specifically address its application in higher education or its relevance to the development of advanced technical skills.

In this context, the present review focuses on the role of educational robotics in developing increasingly in-demand digital and technical competencies in professional training. Its applications in teaching are analyzed, identifying effective strategies and challenges in implementation. These findings can serve as a foundation for future research and the development of strategies that optimize teaching processes.



2 Methods

This study explores the implementation of robotics in higher education as a tool for developing competencies in information technologies. A qualitative, non-experimental approach was employed, drawing on a narrative review of recent academic literature. The goal is to analyze how educational robotics contributes to the development of technical and digital skills in university-level students.


2.1 Literature exploration

To gather relevant material, a targeted search was conducted across five reputable academic databases: PubMed, Scopus, IEEE Xplore, APA PsycNet, and Web of Science. The selection focused on studies published within the past 5 years to ensure topical relevance. Keywords such as “robotic”, “higher education”, “digital skills”, “technical skills”, “skill development”, “competency”, “educational robotics”, “hands-on learning”, and “simulation” were used in various combinations with Boolean operators to identify pertinent sources.



2.2 Selection scope

Priority was given to peer-reviewed articles and conference papers published in English between 2020 and 2024 that address the use of robotics in promoting digital and technical skill development in higher education settings. Studies were selected based on their relevance to the topic rather than through a formal systematic filtering process.



2.3 Exclusion considerations

Studies focusing on primary or secondary education, industrial or healthcare applications of robotics, or those lacking empirical or pedagogical grounding were excluded from the core analysis. Access limitations were also considered during the selection.



2.4 Data overview

The selected literature was organized and reviewed thematically. Relevant details such as authorship, publication year, applied technologies, and educational context were noted. Particular attention was paid to the key findings and educational strategies reported in the literature. Reference management was facilitated through Mendeley to maintain a coherent database of sources.




3 Results

The literature reviewed shows a growing interest in the application of robotics in higher education, particularly as a tool for supporting the development of technical and digital competencies. Through an exploratory review of recent publications, a selection of relevant studies was identified that showcase various implementations and technologies within university settings.


3.1 Technologies used

The description of the reviewed studies is presented in Table 1, where various technologies applied in higher education were identified. Educational robotics (n = 4) was the most frequently used, highlighted for its ability to support programming instruction and the development of STEM skills. Human-robot interaction (n = 1) was also analyzed, proving to be an effective tool for assessing student engagement through prediction models based on supervised learning. Robotic telepresence (n = 2) was presented as a solution to enhance interaction in hybrid learning environments and strengthen remote communication in higher education. Other emerging technologies included software robots and artificial intelligence (n = 1), as well as social robotic tutors (n = 1), which were designed to tailor teaching to individual student needs.


TABLE 1 Characteristics of the studies included in the review.
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3.2 Impact on higher education

Findings showed that robotics in higher education had a significant impact on various aspects of learning. Prediction models involving human-robot interaction demonstrated high accuracy, indicating that these tools can enhance motivation and engagement in academic activities. Additionally, the efficiency of teaching STEM and programming (n = 4) confirmed that integrating educational robotics and games facilitated the understanding of complex concepts in computer programming and computational thinking. Moreover, the development of transversal skills through academic projects and active methodologies revealed that robotics influenced not only technical learning but also teamwork and problem-solving in practical contexts.




4 Discussion

The integration of educational robotics in higher education has represented a transformation in teaching methodologies and has also promoted the development of digital skills in the current professional landscape (Muñoz-Repiso and Caballero-González, 2019).


4.1 Emerging scenarios in digital education

The reviewed studies showed that educational robotics helped enhance student participation and engagement, especially in technical disciplines. This impact can be attributed to the interactive nature of robotics, which facilitates experimentation and active learning, key elements for the development of digital and technological competencies. Prediction models in human-robot interaction reached accuracies of 98.78%, suggesting their usefulness in assessing student motivation and performance (Cui et al., 2022). Additionally, robotic telepresence has proven to be a relevant tool in hybrid learning environments, enabling educational continuity in scenarios with limited face-to-face interaction. Its implementation allowed students to maintain more fluid connections with instructors and peers, reinforcing accessibility and equity in higher education (Azukas and Francois, 2024).

Project-based learning and collaborative approaches complement the integration of educational robotics, as they promote the practical application of knowledge and the development of problem-solving skills (González-Fernández et al., 2021). However, resource availability remains a challenge for many institutions, prompting the use of low-cost robots as a strategy to democratize access to these technologies (Abidin et al., 2021). Furthermore, the use of robotics in socially impactful projects has extended its applications beyond the classroom. For example, at Tecnológico de Monterrey, the integration of NAO humanoid robots helped address issues related to educational inclusion and accessibility, aligning with the Sustainable Development Goals (Lopez-Caudana et al., 2024).

Beyond its impact on technical education, educational robotics has driven the transformation of learning environments, enabling the incorporation of multidisciplinary approaches that combine knowledge in engineering, programming, pedagogy, and social sciences. In this regard, technologies such as Mobile Robotic Telepresence (MRT) have demonstrated their potential to enhance interaction in hybrid classes, ensuring a more immersive learning experience (Azukas and Francois, 2024). As these initiatives continue to develop, robotics not only optimizes educational processes but also fosters the creation of sustainable solutions applicable across various sectors.



4.2 Challenges in the integration of robotics

Despite its positive impact, the adoption of this technology faces several challenges that hinder widespread implementation. One of the main obstacles is the lack of technological infrastructure, which makes it difficult to integrate advanced systems into institutions with limited resources (Castro et al., 2022). This limitation prevents many students from accessing robotics-based learning experiences, creating a gap in educational equity. Moreover, the effective implementation of these technologies heavily relies on teacher training. While initiatives such as intervention seminars for future educators have shown improvements in their digital competencies and their ability to teach computational thinking (Fehrmann, 2024), the lack of specific training in the pedagogical use of robotics remains a barrier to effective classroom application (Denis and Hubert, 2001).

Another challenge identified was the need to ensure inclusion in educational environments mediated by robotics. Although these technologies have shown potential to enhance accessibility, the lack of specific strategies for students with special needs limited their reach. Incorporating more inclusive approaches in the design of educational robots could enhance the learning experience for a broader range of students (Louie et al., 2022).

From a methodological standpoint, advances in educational robotics have raised new questions about the assessment of learning. Although progress has been made in using predictive models and data analysis in education, challenges persist in measuring competencies acquired in robotics-mediated environments. The need to develop more accurate metrics that reflect the impact of these technologies on learning remains an evolving area of research.



4.3 Opportunities for future work

The development of hybrid and personalized learning environments represents an opportunity for the expansion of educational robotics. The combination of telepresence robots with digital platforms can optimize teaching in various settings, from remote education to continuing education programs (Hu et al., 2024; Kasuk and Virkus, 2024). Findings suggest that investment in research and development will enhance the adaptability of educational robots and their integration with other technological tools.

The advancement of artificial intelligence in education also opens new possibilities for the evolution of educational robotics. Combining AI with social robots has the potential to deliver more interactive and adaptive learning experiences, personalizing instruction according to individual student needs (Leoste et al., 2021a; Chaka, 2023). However, implementation must take into account ethical and pedagogical considerations to ensure appropriate use and alignment with educational goals (Aler Tubella et al., 2024; Bond et al., 2024).

Furthermore, educational robotics has proven effective not only in technical learning but also in strengthening transversal skills such as creativity, problem-solving, and teamwork (Rebelo, 2025). The collected evidence indicates that its integration in higher education has the potential to transform teaching, provided current challenges are addressed and a strategic adoption is promoted based on ongoing research and development.




5 Conclusions

The review showed that educational robotics in higher education has evolved from its initial use in programming instruction to becoming a tool that enhances student engagement, STEM learning, and personalized instruction through human-robot interaction models and telepresence. Its application has demonstrated benefits not only in the development of technical skills but also in transversal competencies such as problem-solving and teamwork. However, its implementation continues to face challenges related to infrastructure, teacher training, and the inclusion of students with special needs, which limits its large-scale adoption.

The limitations of this review include the availability of recent studies and the lack of longitudinal evaluations regarding the long-term impact of robotics on learning. Looking ahead, further research is recommended on its integration with artificial intelligence and the effectiveness of hybrid methodologies in higher education. Additionally, the development of more accurate metrics to assess its impact would help consolidate strategies that optimize its use and support a more accessible and personalized education.



Author contributions

PZ: Data curation, Formal analysis, Investigation, Methodology, Visualization, Writing – original draft. AL: Data curation, Formal analysis, Investigation, Methodology, Writing – original draft. JB: Conceptualization, Data curation, Funding acquisition, Methodology, Supervision, Writing – original draft, Writing – review & editing. FA-C: Conceptualization, Data curation, Project administration, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This research was funded by Universidad Tecnológica Indoamérica, under the project Innovación en la Educación Superior a través de las Tecnologías Emergentes, Grant Number: IIDI-022-25.



Acknowledgments

We extend our gratitude to the EDUTEM research network for its support in the dissemination of results.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that Gen AI was used in the creation of this manuscript. The author(s) acknowledge the use of ChatGPT-4o for language editing; however, the content, interpretations, and conclusions presented in this work are solely the responsibility of the author(s).



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Abidin, Z., Arifudin, R., Hardyanto, W., Akhlis, I., Umer, R., and Kurniawan, N. (2021). Low-cost educational robotics for promoting STEM education. J. Phys. Conf. Ser. 1918, 042018. doi: 10.1088/1742-6596/1918/4/042018

 Aler Tubella, A., Mora-Cantallops, M., and Nieves, J. C. (2024). How to teach responsible AI in Higher Education: challenges and opportunities. Ethics Inf. Technol. 26, 1–14. doi: 10.1007/s10676-023-09733-7

 Almulla, M. A., and Al-Rahmi, W. M. (2023). Integrated social cognitive theory with learning input factors: the effects of problem-solving skills and critical thinking skills on learning performance sustainability. Sustain. 15, 3978. doi: 10.3390/su15053978

 Atman Uslu, N., Yavuz, G. Ö., and Koçak Usluel, Y. (2023). A systematic review study on educational robotics and robots. Interact. Learn. Environ. 31, 5874–5898. doi: 10.1080/10494820.2021.2023890

 Azukas, M. E., and Francois, M. (2024). “Reimagining higher education post-pandemic: a mobile robotic telepresence case study in the United States,” in Presented at the 10th International Conference on Higher Education Advances (HEAd'24) (Valencia), 464–470. doi: 10.4995/HEAd24.2024.17167

 Bampasidis, G., Piperidis, D., Papakonstantinou, V., Stathopoulos, D., Troumpetari, C., and Poutos, P. (2021). Hydrobots, an underwater robotics STEM project: introduction of engineering design process in secondary education. Adv. Eng. Educ. 8, 1–24.

 Bond, M., Khosravi, H., De Laat, M., Bergdahl, N., Negrea, V., Oxley, E., et al. (2024). A meta systematic review of artificial intelligence in higher education: a call for increased ethics, collaboration, and rigour. Int. J. Educ. Technol. High. Educ. 21, 1–41. doi: 10.1186/s41239-023-00436-z

 Brown, L. A., and Tsugawa, M. A. (2024). “WIP: using games and robotics to teach computer programming in high school STEM classes: a collective case study,” in Presented at the 2024 ASEE Annual Conference & Exposition (Portland, OR). doi: 10.18260/1-2–48327

 Castro, A. N., Aguilera, C. A., and Chávez, D. (2022). Robótica educativa como herramienta para la enseñanza-aprendizaje de las matemáticas en la formación universitaria de profesores de educación básica en tiempos de COVID-19. Form. Univ. 15, 151–162. doi: 10.4067/S0718-50062022000200151

 Chaka, C. (2023). Fourth industrial revolution—a review of applications, prospects, and challenges for artificial intelligence, robotics and blockchain in higher education. Res. Pract. Technol. Enhanc. Learn. 18, 002–002. doi: 10.58459/rptel.2023.18002

 Cui, Y., Song, X., Hu, Q., Li, Y., Sharma, P., and Khapre, S. (2022). Human-robot interaction in higher education for predicting student engagement. Comput. Electr. Eng. 99, 107827. doi: 10.1016/j.compeleceng.2022.107827

 Denis, B., and Hubert, S. (2001). Collaborative learning in an educational robotics environment. Comput. Human Behav. 17, 465–480. doi: 10.1016/S0747-5632(01)00018-8

 Donnermann, M., and Lugrinr, B. (2024). “Introducing a model for (long-term) personalization of the behavior of a social robot tutor based on self-determination theory and empirical findings,” in Presented at the 2024 IEEE International Conference on Robot and Human Interactive Communication (RO-MAN), 1279–1286. doi: 10.1109/RO-MAN60168.2024.10731431

 Fehrmann, R. (2024). “Educational robotics in higher education for promoting pre-service primary school teachers: a study on expanding computational thinking,” in Revolutionizing Curricula Through Computational Thinking, Logic, and Problem Solving, eds. M. M. Fonkam, and N. R. Vajjhala, 17–39. doi: 10.4018/979-8-3693-1974-1.ch002

 González-Fernández, M. O., González-Flores, Y. A., and Muñoz-López, C. (2021). Panorama de la robótica educativa a favor del aprendizaje STEAM. Revista Eureka sobre Enseñanza y Divulgación de las Ciencias 18:2301. doi: 10.25267/Rev_Eureka_ensen_divulg_cienc.2021.v18.i2.2301

 Hu, J., Reyes Cruz, G., Fischer, J., and Maior, H. A. (2024). “Telepresence robots for remote participation in higher education,” in Presented at CHIWORK '24: Proceedings of the 3rd Annual Meeting of the Symposium on Human-Computer Interaction for Work, 1–14. doi: 10.1145/3663384.3663394

 Jalinus, N., Verawardina, U., Azis Nabawi, R., Darma, Y., Padang, N., Hamka, J., et al. (2021). Developing blended learning model in vocational education based on 21st century integrated learning and industrial revolution 4.0. Turkish J. Comput. Math. Educ. 12, 1276–1291.

 Kasuk, T., and Virkus, S. (2024). Exploring the power of telepresence: enhancing education through telepresence robots. Inf. Learn. Sci. 125, 109–137. doi: 10.1108/ILS-07-2023-0093

 Leoste, J., Jõgi, L., Õun, T., Pastor, L., San Martín López, J., and Grauberg, I. (2021a). Perceptions about the future of integrating emerging technologies into higher education—the case of robotics with artificial intelligence. Comput. 10, 110. doi: 10.3390/computers10090110

 Leoste, J., Pastor, L., López, J. S. M., Garre, C., Seitlinger, P., Martino, P., et al. (2021b). “Using robots for digital storytelling. a game design framework for teaching human rights to primary school students,” in Robotics in Education. RiE 2020, eds. W. Lepuschitz, M. Merdan, G. Koppensteiner, R. Balogh, and D. ObdrŽálek (Springer, Cham), 26–37.

 Lopez-Caudana, E., Luviano, A. S., Lora, J. D., De León, V. R., González, C. S. G., and George-Reyes, C. E. (2024). “Development of academic projects with robotics for social support: initiatives of Mexican engineering students,” in Presented at the 2024 IEEE Global Engineering Education Conference (EDUCON). doi: 10.1109/EDUCON60312.2024.10578766

 Louie, B., Björling, E. A., Kuo, A. C., and Alves-Oliveira, P. (2022). Designing for culturally responsive social robots: an application of a participatory framework. Front. Robot. AI 9, 983408. doi: 10.3389/frobt.2022.983408

 Muñoz-Repiso, A. G. V., and Caballero-González, Y. A. (2019). Robotics to develop computational thinking in early Childhood Education. Comunicar 27, 63–72. doi: 10.3916/C59-2019-06

 Ortega-Ruipérez, B., and Lázaro Alcalde, M. (2023). Teachers' perception about the difficulty and use of programming and robotics in the classroom. Interact. Learn. Environ. 31, 7074–7085. doi: 10.1080/10494820.2022.2061007

 Ranjeeth, L., and Padayachee, I. (2024). Factors that influence computer programming proficiency in higher education: a case study of Information Technology students. South African Comput. J. 36, 40–75. doi: 10.18489/sacj.v36i1.18819

 Rebelo, E. M. (2025). Artificial intelligence in higher education: proposal for a transversal curricular unit. J. Form. Des. Learn. 2025, 1–24. doi: 10.1007/s41686-024-00097-9

 Roldán-Álvarez, D., Cañas, J. M., Valladares, D., Arias-Perez, P., and Mahna, S. (2024). Unibotics: open ROS-based online framework for practical learning of robotics in higher education. Multimed. Tools Appl. 83, 52841–52866. doi: 10.1007/s11042-023-17514-z

 Shastri, S. (2025). Robotic Mechanical Systems Fundamentals. Delhi: Educohack Press.

 Talisainen, A., Leoste, J., and Virkus, S. (2024). Exploring challenges in remote communication: comparing teleconferencing software and telepresence robots usage in higher education. Lect. Notes Networks Syst. 1155, 287–300. doi: 10.1007/978-3-031-73122-8_18

 Tselegkaridis, S., and Sapounidis, T. (2021). Simulators in educational robotics: a review. Educ. Sci. 11, 1–12. doi: 10.3390/educsci11010011

 Varela-Aldás, J., Buele, J., Jadan-Guerrero, J., and Andaluz, V. H. (2020). Teaching stem competencies through an educational mobile robot. Lect. Notes Comput. Sci. 12206, 560–573. doi: 10.1007/978-3-030-50506-6_38

 Woo, H., LeTendre, G. K., Pham-Shouse, T., and Xiong, Y. (2021). The use of social robots in classrooms: a review of field-based studies. Educ. Res. Rev. 33, 100388. doi: 10.1016/j.edurev.2021.100388

 Xiao, B., Chen, C., and Yin, X. (2022). Recent advancements of robotics in construction. Autom. Constr. 144, 104591. doi: 10.1016/j.autcon.2022.104591

 Yeslyamov, S. (2024). Application of software robots using artificial intelligence technologies in the educational process of the university. J. Robot. Control 5, 359–369. doi: 10.18196/jrc.v5i2.21083

 Zhang, Y., Luo, R., Zhu, Y., and Yin, Y. (2021). Educational robots improve K-12 students' computational thinking and STEM attitudes: systematic review. J. Educ. Comput. Res. 59, 1450–1481. doi: 10.1177/0735633121994070

Copyright
 © 2025 Zamora, Lozada, Buele and Avilés-Castillo. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Robotics in higher education and its impact on digital learning



		1 Introduction



		2 Methods



		2.1 Literature exploration



		2.2 Selection scope



		2.3 Exclusion considerations



		2.4 Data overview







		3 Results



		3.1 Technologies used



		3.2 Impact on higher education







		4 Discussion



		4.1 Emerging scenarios in digital education



		4.2 Challenges in the integration of robotics



		4.3 Opportunities for future work







		5 Conclusions



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher's note



		References

















OPS/images/cover.jpg
@ frontiers | Frontiers in Computer Science

Robotics in higher education and
its impact on digital learning





OPS/images/fcomp-07-1607766-t001.jpg
Reference

Brown and Tsugawa (2024)

Fehrmann (2024)

Technology/method

Games and robotics

Educational robotics

Focus
Computer programming

instruction

Promotion of computational
thinking

Key findings

The use of games and robotics to teach STEM subjects
enhances learning and engagement, particularly in
secondary-level computer programming.

Investigates the use of robotics in higher education to
promote computational thinking among future elementary
school teachers, including intervention seminars aimed at
improving their digital competencies.

Azukas and Francois (2024)

Mobile robotic telepresence

Post-pandemic education

Discusses the use of mobile robotic telepresence to enhance
interaction in hybrid classes and strengthen the connection
between instructors and students, enabling more dynamic
and inclusive learning experiences.

Lopez-Caudana et al. (2024)

Robotics for social support

Academic projects

Focuses on academic projects that use robotics to provide
social support, highlighting initiatives by engineering
students in Mexico.

Ranjeeth and Padayachee
(2024)

Computer programming
competency

Factors influencing
competency

Identifies factors that influence programming skills in higher
education, with a focus on students in Information
Technology programs.

Yeslyamov (2024)

Software robots and Al

Educational process

Examines the use of software robots and Al technologies in
the university-level educational process.

Donnermann and Lugrinr
(2024)

Social robotic tutor

Personalization in education

Introduces a model for personalizing the behavior of a social
robotic tutor using self-determination theory and empirical
findings.

Talisainen et al. (2024)

Telepresence robots

Challenges in remote
communication

Compare the use of telepresence robots and
videoconferencing software for remote communication in
higher education settings.

Cui etal. (2022)

Human-robot interaction
(HRI)

Prediction of student
engagement

Presents a model for predicting student engagement in
higher education through HRI, with high accuracy in
evaluating participation and learning outcomes.

Abidin et al. (2021)

Low-cost educational robotics

STEM education promotion

Explores the design of affordable educational robots to
enhance STEM teaching, supporting integrated learning in
science, technology, engineering, and mathematics.

Bampasidis et al. (2021)

Underwater robotics

Development of STEM skills

Analyzes the impact of the Hydrobots project on STEM
education, encouraging engineering learning and the
application of design methodologies in education.












OPS/images/crossmark.jpg
©

|






OPS/images/logo.jpg
& frontiers | Frontiers in Computer Science







