
 

Co-designing Activities: a Tool to 
Tackle Ethical Issues in Child-Robot 
Interaction

 
 

Abstract 
Robots are becoming increasingly prevailing to 
children’s everyday life. They have been introduced as 
facilitators for the learning process in formal education, 
as social partners for children’s free play in dynamic 
settings or as tools to enrich therapeutic methods for 
children on autism spectrum. Despite the benefits that 
they seem to have on children’s development, they can 
be social forces which may affect children’s self-
conceptions, their social interactions or interactions 
with the surroundings. In each case robots have an 
ethical significance which should be taken into 
consideration by designers, researchers and 
practitioners, in particular when focusing on intentional 
relations. This position paper supports that children’s 
inclusion to the design process is inherently an ethical 
activity and it could be considered as one of the tools 
towards children’s development of awareness about 
robots. This would also contribute to a value-centric 
design approach by considering the very user and the 
ways children perceive and interpret robots and their 
intentions. Consequently, we believe that this approach 
opens the possibilities for children to have an active 
role when they interact with robots in various settings. 
We use examples from two co-design activities of a 
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robot prototype and behaviors and children’s 
spontaneous dialogues to support this position. 
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Introduction 
The holistic and balanced development of all children 
and their wellbeing is a primary goal for society. 
Research on child-robot interaction has recently started 
to focus on how robots can support children’s cognitive 
and socio-emotional development. In a recent 
systematic review on studies for child-robot interaction 
Charisi et al. [3] classified the objectives of the 
reviewed papers in five main themes, which include the 
phenomena of: 

!! Social interactions; 

!! Social acceptance; 

!! Emotional engagement; 

!! Learning processes; and 

!! Learning outcomes 

 

In particular, studies on child-robot interaction aim to 
explore how certain design decisions about the 
behavior [8] and the appearance of the robot may 
affect the interaction with the child and consequently 
the way that the child perceives the self, the other and 
the surrounding world in order to transfer this 
knowledge to real-world situations in various 
environments. 

However, taking into consideration the concept of 
‘mediation”, according to which technology shapes 

relations between humans and the world and the 
psychological theory of social constructivism, according 
to which the child develops through the interaction with 
the environment and the surrounding social agents, it 
seems that designing robots for children is not value 
neutral; it requires certain questions to be addressed, 
which might contribute to value sensitive design 
process.  

In this workshop paper, we reflect on the current state-
of-the-art and the emerging ethical questions for child-
robot interaction and we propose the inclusion of 
children to the design process of robots as one of the 
tools to address these questions. We discuss feedback 
from a series of co-design sessions with a small group 
of children focusing on children’s perceptions of 
intentionality. This paper puts forward a methodological 
approach for ethically sustainable design for child-robot 
interaction that considers the advantages of co-
designing activities with children. 

 
Relevant work 
Traditionally the design and development of robotic 
technology has been conceived as a tridimensional 
approach, which includes (i) robot-centric methods, 
which focus mainly on technical developments of robots 
(ii) user-centered methods, which take into 
consideration the user’s perspectives and behaviours 
during their interaction with robots; and (iii) the 
cognitive methods, which include development of 
robotic cognitive architectures and planning systems for 
autonomous robots (for an overview see [2]).  While all 
the three design methods are necessary and 
interrelated for the design and development of a robot, 
in this paper, we mainly focus on the second approach 
which considers the user perspective.  

 

Fig. 1 Anecdotal co-designing 
activities for contextual 
understanding 



 

The user-centric approach, in our case child-centric, in 
addition to the use of knowledge from a psychological 
perspective, it requires contextual user analysis (e.g. 
fig. 1), which often needs long-term studies. Suillivan 
and Umaschi Bers [6] for example conducted an 8-
weeks long program with children in a kindergarten to 
understand the impact of a robotic platform on the 
learning of certain concepts. The evaluation of learning 
outcomes through robot-supportive activities is an 
established approach for the examination of the 
effectiveness of child-robot interaction in formal 
educational settings – with certain limitations which are 
beyond the scope of this paper; however, in the case of 
the investigation of the impact of robots on child’s 
socio-emotional development, several methodological 
and ethical challenges emerge. 

Drawing on elements from Verbeek’s technological 
mediation theory [7], the following paragraph discusses 
emerging ethical considerations for child-robot 
interaction with a focus on the impact that robots may 
have on child’s socio-emotional development. 

 
Emerging Contradictions and Ethical 
Considerations 
According to the theory of technological mediation, the 
design of the artifact, in our case the design of robot’s 
appearance and behavior, as well as the design of the 
relation with humans, in our case robot’s behavior 
design and interaction design.  
While there are several issues that emerge from an 
ethical point of you, this paper focuses on three 
emerging contradictions: 

Autonomy vs Privacy 
Robotic systems are increasingly being equipped with 
the ability to sense, process and record the world 
around them. Specifically, for adaptive autonomous 
systems, the data are used for the robot to learn how 
to adapt to specific users and to execute appropriate 
behaviors which are personalized to the users. While 
adaptive autonomous systems are more effective in 
developing seamless interactions with humans, the 
emerging issue of data management needs to be 
considered.   

Sustained interaction vs Deception 
In the field of human-robot interaction, scholars are 
working towards the development of humans’ sustained 
interactions with robots. This requires the design of 
strategies and techniques that result in user’s socio-
emotional engagement, such as the ascription of 
agency to the robot. This technique often creates false 
expectations to the user, especially when we consider 
special populations, such as young children. Although 
children often ascribe social agency to their toys [1], 
the possible deception that emerges through their 
interaction with robots relates to the intentional 
relation. 

Long-term support vs Socio-emotional manipulation 

With the entrance of robots to children’s everyday life, 
in formal or informal settings, one of the main goals for 
the development is the long-term interaction. Previous 
research has shown that robots can affect children’s 
social and behavioral engagement [5]. In addition, 
children can develop emotional bonding with a robot in 
long-term interactions. While this socio-emotional 
engagement might have positive impacts on the 

Fig. 2 In the picture a 
moment from the 
activity developed by 
Zaga et al [9] : a child is 
puppeteering the robot’s 
motion with the tangible 
prototype 



 

effectiveness of the interaction, issues of possible 
socio-emotional manipulation can emerge.  

The above mentioned ethical concerns, are discussed in 
the context of the special population of children; 
children’s developing cognitive and socio-emotional 
skills need special consideration since the might lack 
the cognitive ability and the knowledge for a critical 
stance towards their interaction with robots 

 
Co-designing activities as a Tool  
Taking into consideration the above mentioned 
contradictions from a designer’s perspective, we will 
focus on one of the common elements that appear in all 
the three cases, namely the design of robot’s intent 
communication and its impact on children’s perceived 
agency of the robot. 

We argue that for natural human robot interaction the 
design of robot’s communication of intention should be 
effective and engaging. Towards this end we suggest 
that co-designing robots with children can be 
considered as one of the tools to approach children’s 
needs and perceptions.  

Designing intention communication is subject on both, 
(i) the design of the appearance of the robot and its 
corresponding affordances (e.g. anthropomorphic 
features) as well as (ii) the design of its behavior. 

Designers help to shape how technologies mediate 
action and consequently they can be an inherently 
ethical activity. At the same time, this act of mediation 
might require design methodologies and techniques 
able to support and enable children’s idiosyncratic 
attribution of agency and perception of interaction 
affordances. Including children in the process of design 
with generative techniques can facilitate (i) awareness 

about robots (ii) understanding of robot’s animacy and 
levels of agency (iii) co-construction of intention 
attribution and relation (iv) meta-analysis. 

 
Examples from co-design activities 
We used co-design activities to explore ways to surface 
children’s tacit and deeper levels of knowledge about 
robot’s appearance, robot’s behavior, robot’s agency 
and social role.  

In a series of design explorations and studies Charisi et 
al. [4] and Zaga et al.[9] investigated to the use co-
designing activity to design robot’s behavior in context 
with groups of children ( 9 to 11 years old). Ultimate 
goals were surface children’s tacit and deeper levels of 
knowledge about robot’s behavior by (i) bridging the 
gap between the different knowledge domains 
(designer versus children) (ii) inviting children to meta-
discuss how an agent enacting intentions via 
observable agent’s behavior (iii) facilitating reflections 
about a robot’s role in various type of interactions.  

In Charisi et al. [4] groups of children co-designed 
intent communication of a self-driving car in terms of 
its appearance, while in Zaga et al [9] the activity was 
designed around enactment and re-enactment of robot 
behavior in various fictional contexts.  

In [9] (Fig.2), the design of the activity was derived 
from ad-hoc focus groups with children and informal 
evaluations which indicated that elements of puppet 
theater, kinesthetic interaction, storyboarding facilitate 
children’s expression of tacit and deeper levels of 
knowledge about robot’s behaviors and facilitate meta-
analysis about robot’s role and agency.  Especially, 
Zaga et al [9] found that using a tangible prototype of 
the robot provided a more coherent mapping to 
externalize and embody children’s enactment of robot’s 



 

behavior and a deeper understanding of robot’s role, 
behaviors and degree of agency.  
All in all,[4] provides an example of how to include 
children in co-design activities in order to understand 
and take into consideration the idiosyncratic nature of 
children, while [9] provides a clear example on how 
generative techniques contributes to overcome the 
three contradictions discussed above, especially the 
ones related to Sustained interaction vs Deception, 
Long-term support vs Socio-emotional manipulation. 

Discussion 
Co-designing activities to involve children in the design 
of a robot’s appearance, behaviors and human relations 
has the advantage to contribute to a value-centric 
design approach by considering the very user and the 
ways children perceive and interpret robots and their 
intentions. As we are at the very beginning of our 
investigation, next iterations should focus on open 
questions related to the role of the development of an 
agent’s mind to mediate with user’s expectation as well 
as children’s perceptions of cognitive and socio-
emotional competence of anthropomorphic as well as 
non anthropomorphic robots. 

In addition, at later stages it contributes to the 
development of awareness regarding privacy and data 
protection especially in the design for robots’ 
autonomy. 

Further research on child-robot interaction is needed 
for the exploration of the use of codes of ethics, 
guidelines, legislation, regulations, and research 
protocols, for example, which can ensure that respect 
for human rights is an integral part of the development 
of new technologies. This would involve aspects of 

freedom, privacy, equality, human autonomy, and 
human dignity. 
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