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Research on Child-Robot Interaction

Paradigms
- Robots as an embodied interface for 

children’s STEAM education
- Robots as social agents that affect children’s 

cognitive and socio-emotional development

Theory of Affordances: Perception / Cognition / Action

Understanding Child’s development
In the context of Intelligent systems

Inform policy-related 
discussions regarding 

embodied AI and child’s rights

Contribute to 
child-centred robot 
behaviours design

Robotics
AI

Dev. psychology
Cog. science
Philosophy
Pedagogy
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Multiple levels of Complexity
● Complex naturalistic settings
● Child’s rapid cognitive development
● Limitations in technical developments

Theories and challenges Decomposing robot design and development

Complexity in researching child-robot interaction

Computer vision
Natural Language Processing
Navigation
Planning
Perception
Action/Control
Machine learning
Developmental robotics
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- Cognitive task

- Incremental difficulty for 
developmental studies

- Suitable for children

Tower of Hanoi 

5 degrees of freedom 

base rotation, neck leaning, eye 
stroke, eye rotation and eyes tilt.

The Haru Robot
HONDA Research Institute, Japan

Understanding the impact of robot behaviour on children’s problem-solving

Charisi, V., Gomez, E., Merino, L., Caballero, F., Gomez, R. (2020). Child-Robot Collaborative Problem-Solving and 
the Importance of Child's Voluntary Interaction: A Developmental Perspective. Frontiers in Robotics and AI, 7, 15.
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Child-initiated voluntary interaction in 
problem-solving tasks 

Charisi, V., Gomez, E., Merino, L., Caballero, F., Gomez, R. (2020). Child-Robot Collaborative Problem-Solving and the 
Importance of Child's Voluntary Interaction: A Developmental Perspective. Frontiers in Robotics and AI, 7, 15.
https://www.frontiersin.org/articles/10.3389/frobt.2020.00015/full 

Understanding the impact of robot behaviour on children’s problem-solving

https://www.frontiersin.org/articles/10.3389/frobt.2020.00015/full
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Robot cognitive reliability
Hypothesis: Robots that intentionally make mistakes elicit more child-child social interaction and negotiations

Conflict and negotiations might be correlated with the development of children’s metacognitive skills

Charisi, V., Merino, L., Escobar, M., Caballero, F., Gomez, R., & Gómez, E. (2021). The Effects of Robot Cognitive Reliability and Social Positioning on 
Child-Robot Team Dynamics. In 2021 IEEE International Conference on Robotics and Automation (ICRA) (pp. 9439-9445). IEEE.
https://ieeexplore.ieee.org/abstract/document/9560760 

Understanding the impact of robot behaviour on children’s problem-solving

N = 86 children, 5-7 years old

https://ieeexplore.ieee.org/abstract/document/9560760
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Social Robots in Education and for autistic children

Belpaeme, T., Kennedy, J., Ramachandran, A., Scassellati, B., & Tanaka, F. (2018). Social robots for education: A review. 
Science robotics, 3(21), eaat5954.

Alcorn, A. M., Ainger, E., Charisi, V., Mantinioti, S., Petrović, S., Schadenberg, B. R., ... & Pellicano, E. (2019). Educators' views 
on using humanoid robots with autistic learners in special education settings in England. Frontiers in Robotics and AI, 6, 107.



From Science to Policy: Artificial Intelligence and Children’s Rights

UNICEF: https://www.frontiersin.org/articles/10.3389/frobt.2020.00015/full 
IEEE: https://standards.ieee.org/initiatives/artificial-intelligence-systems/childrens-data-governance/ 
LEGO Foundation: https://www.kidsincluded.report 

https://www.frontiersin.org/articles/10.3389/frobt.2020.00015/full
https://standards.ieee.org/initiatives/artificial-intelligence-systems/childrens-data-governance/
https://www.kidsincluded.report
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The structure of the activities and the report

A. A review of the current policy initiatives for AI and Children’s 
Rights of major international organisations is included in the report. 

B. Three selected AI applications for children under the lens of 
children’s rights and identified risks such as children’s privacy, 
possible algorithmic discrimination and lack of fairness. 

C. Two workshops with children and young people, and three 
workshops with policymakers and researchers in the field of AI 
and child’s rights revealed that each group prioritised different 
concerns.

D. The report recommends requirements for trustworthy AI, 
highlights methods for effective engagement between 
stakeholders, and identifies the knowledge gaps that need to be 
addressed as priority in the short- and medium-term.

https://publications.jrc.ec.europa.eu/repository/handle/JRC127564 

https://publications.jrc.ec.europa.eu/repository/handle/JRC127564
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A systematic literature review on Children’s Rights in Human-Robot Interaction Research

DiPaola, D., Charisi, V., Breazeal, C., Sabanovic, S. (2023). Children’s Fundamental Rights in Human-Robot Interaction Research: A systematic 
Review. In ACM/IEEE International Conference on Human-Robot Interaction (HRI2023) To appear
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Future directions: Recommender Systems, Conversational systems (GTP), Metaverse

Recommender systems 

- Provide access to large sets of material

- Support of cognitive self-regulated 
learning skills (Tsiakas et al., 2020)

- Provide personalised scaffolding and 
adaptation (Ashlee et al., 2019; Aisha 
Yaquob et al, 2019). 

Conversational systems

- Improvement of accessibility

- Interfaces that facilitate 
transparency and communication of 
explanations especially towards 
children

- AI-based co-construction and 
co-creation 

Metaverse

Transformation 
- in human-human social interaction

- in children’s play activities

- potentially in learning and education

How to develop systems that allow us to learn more about children’s cognitive processes, facilitate 
education and minimize the emerging risks?
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Ευχαριστώ πολύ!

Βίκυ Χαρίση
vasiliki.charisi@ec.europa.eu

 https://twitter.com/CharisiVicky 
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