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Editorial on the Research Topic
Educational robotics as a tool to foster 21st century skills

Educational robotics (ER) has gained interest in the last years because ER is seen
as a valuable didactic tool to prepare pupils for a digital society and provide them with
the necessary skills that an active citizenship requires (Alimisis, 2013). Different studies
highlighted how ER can promote the acquisition of such skills such as computational
thinking (CT) and digital literacy in general (Atmatzidou and Demetriadis, 2016) as well as
to enhance transversal competences such as problem-solving (Gratani et al., 2021), creativity
(Yang et al., 2020), communication (Nelson, 2012), and collaboration (Gueorguiev et al.,
2018). There have been several attempts worldwide to promote ER in schools (Kyriazopoulos
et al., 2021). However, different questions around the implementation of ER remain open.
The aim of this Research Topic is to gather contributions on the affordances and challenges
surrounding the implementation of ER in school in order to prepare children for the
twenty-first century.

The eight papers of this Research Topic present different facets of the research in this
field. Bonaiuti et al.,, provide a systematic review of the literature regarding ER in Italian
scientific journals and show that the main reason for introducing ER in schools is related
to the promotion of science, technology, engineering, arts and mathematics (STEAM) skills.
Other reasons are to promote the development of problem-solving skills and CT, soft skills,
disciplinary competences, scientific thinking, and the use of scientific method. Another field
of research is represented by the use of ER in special education. This review shows that the
potential use of ER is multiple and ever-expanding. Another review by Sannicandro et al,,
investigate educational practices with ER in a broader way including the promotion of CT,
the use of ER in special education and the use of ER in e-health. The authors advocate for the
promotion of a transdisciplinary approach in ER in order to integrate theories and methods
from other fields of study and technological advancement.

Two other studies analyze how ER can be used in school with a maker approach. Gratani
and Giannandrea present a 1-year research project aimed at incorporating maker education
and ER into the curricula of primary and lower secondary schools. ER is used as a tool
for working on creativity and ability to design, build, collaborate, and revise. In order
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to demonstrate the success of makerspaces in formal educational
contexts, Jaipal-Jamani offers some empirical data. The study
investigated the effectiveness of a makerspace robotics intervention
and a scaffolded, inquiry robotics intervention in relation to two
variables: pre-service teachers’ knowledge of science concepts and
their self-efficacy to teach with robotics.

The teachers, and how to support them in ER, are the focus
of other two studies of this Research Topic. Alsoliman investigates
the perceived efficacy and viability of a virtual platform, as well
as the procedures of teaching and learning STEM using robotics
via virtual platforms. The survey found that many educational
institutions now embrace the usage of virtual classrooms and
applications. Reyes Mury et al., offer a Swiss experience where a
robotic teaching community (Roteco) was established. Via a digital
platform, teachers may get advice, exchange experiences, and access
educational resources, all of which will benefit them and promote
the use of robotics in the classroom.

The last two studies present two examples on how soft skills
can be promoted through ER. Kiing et al., investigate whether the
gender composition of a pair influences collaboration during the
pair programming process. This study suggests that homogeneous
male pairs are not ideal for promoting collaboration in 12-14
years old pupils. Funk et al, focus on the development of CT
and present a study where a simple robot is used to promote CT.
The authors present the robot, how it works, and some activities
that can be implemented in the educational context to promote
CT skills.

References

Alimisis, D. (2013). Educational robotics: Open questions and new challenges.
Themes Sci. Technol. Educ. 6, 63-71.

Atmatzidou, S., and Demetriadis, S. (2016). Advancing students’ computational
thinking skills through educational robotics: A study on age and gender relevant
differences. Robot. Auton. Syst. 75, 661-670. doi: 10.1016/j.robot.2015.10.008

Gratani, F., Giannandrea, L., Renieri, A., and Annessi, M. (2021). “Fostering
students’ problem-solving skills through educational robotics in primary school,
in EDUROBOTICS 2021, eds M. Malvezzi, D. Alimisis, and M. Moro (Cham:
Springer), 3-14.

Gueorguiev, I, Todorova, C., Varbanov, P., Sharkov, P., Sharkov, G., Girvan, C,, et al.
(2018). “Educational robotics for communication, collaboration and digital fluency,”
in RiE 2017, eds W. Lepuschitz, M. Merdan, G. Koppensteiner, R. Balogh, and D.
Obdrzalek (Cham: Springer), 113-125.

Frontiersin Education

02

10.3389/feduc.2023.1186029

Author contributions

LN wrote the first draft of the manuscript. All authors revised
the article and approved the submitted version.

Acknowledgments

We thank all the authors and reviewers for their contributions
to this Research Topic.

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.

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.

Kyriazopoulos, I, Koutromanos, G., Voudouri, A., and Galani, A. (2021).
“Educational robotics in primary education: A systematic literature review,’
in Handbook of Research on Using Education Robotics to Facilitate Student
Learning, eds St. Papadakis and M. Kalogiannakis (Hershey, PA: IGI Global),
377-401.

Nelson, C. A. (2012). “Generating transferable skills in STEM through educational
robotics,” in Robotics in K-12 Education: A New Technology for Learning, eds B.
Barker, G. Nugent, N. Grandgenett and V. Adamchuk (Hershey, PA: IGI Global),
54-65.

Yang, Y., Long, Y., Sun, D., Van Aalst, J., and Cheng, S. (2020). Fostering students’
creativity via educational robotics: an investigation of teachers’ pedagogical practices
based on teacher interviews. Br. J. Educ. Technol. 51, 1826-1842. doi: 10.1111/bjet.1
2985

frontiersin.org


https://doi.org/10.3389/feduc.2023.1186029
https://doi.org/10.3389/feduc.2023.979709
https://doi.org/10.3389/feduc.2022.950766
https://doi.org/10.3389/feduc.2022.968675
https://doi.org/10.3389/feduc.2022.973674
https://doi.org/10.3389/fcomp.2022.1022778
https://doi.org/10.1016/j.robot.2015.10.008
https://doi.org/10.1111/bjet.12985
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

	Editorial: Educational robotics as a tool to foster 21st century skills
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


