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Humanoid Robots in Education with Children 

“The humanoid robot […] provides a means 
through which objectlike properties can be fused 
with social-like properties [...]” (Richardson & 
Mark Coeckelbergh 2016 p. 13)

“Robots occupy a special niche between 
inanimate toys […] and animate social beings 
[…]” (Scassellati, Admoni, and Mataric 2012 p. 
276). 

See Belpaeme, T., et. al., (2018) and Scassellati et al., (2012) for a review 
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Teaching social skills to children 
with autism
• Not as complex as humans 

which can limit distress
• Can exhibit social gesture 

Teaching second languages 
• Emphasis learning through 

actions and embodiment
• Reduce stress associated 

with a teacher 
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Exposure & Social Perception of Robots

• Exposure to robots might influence whether children 
categorise them as social agents

• Children who had less experience with robots perceived 
them as having intelligence and psychological states

• Children with more experience thought robots might be 
intelligent, but not have psychological states

Kahn et al., (2004); Turkle (1998; 1999); Bernstein, D., & Crowley, K. (2008)
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The Intentional Stance Framework

Dennett, D. C. (1971).

Intentional Stance: Attribution of 
mental states to others to understand 
and predict behaviour

“The robot wants to catch the bee”
Design Stance: Explaining behaviour
with reference to functional design

“The robot was programmed to move 
its cameras toward the bee”
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Our Study Aimed to…

Investigate whether more exposure to technological 
knowledge modulates children’s tendency to adopt the 
Intentional Stance towards a humanoid robot  
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Hypothesis

Attending the technology workshop will modulate the 
adoption of the Intentional Stance

11Ghiglino & Wykowska, (2020); Heerink et al., (2011); Kahn et al., (2004); Turkle (1998, 1999); Bernstein & Crowley (2008)



Instance Test
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Items from the InStance Test
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Design Stance
Intentional Stance



Repeated Measures Design

Children aged between 10 – 11 years (AgeM = 10.81, AgeSD SD = 0.5) were
recruited from the International School of Genova (N = 25)

Design & Participants

InStance Test 
Post

Workshop Vocabulary 
Comprehension

InStance Test
Pre
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LEDs

CODE

MINI-COMPUTERS

MOTORS
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https://create.arduino.cc/projecthub/techno_z/arduino-traffic-light-simulator-2ec9f7
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Results

Age M(SD) Female Male N

10.87(.33) 6 10 16

Demographics

No difference between the pre and post [t(15) 
= -1.451, p = .167 , d = .170 (Mpre = 47.11, SDpre
= 42.53, Mpost = 51.72, SDpost = 41.69,)]. 
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Tendency to Adopt the Intentional Stance



Conclusion
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• Exposure two hour workshop might not be sufficient to 
modulate adoption of the intentional stance

• Expertise results from a large accumulation of knowledge
• Expertise effects whether individuals represent knowledge 

locally or globally
• Therefore children might not have been able to develop 

expertise in technology and might have had difficulty 
generalizing their knowledge from the local components to the 
global humanoid robot

Chi (1978); Hmelo-Silver & Pfeffer (2004); Johnson & Mervis (1994)



Limitations
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• Small sample size 
• Short workshop duration 
• InStance Test vocabulary 



Take home message…

Children might require more extended exposure to 
technological knowledge to modulate the adoption of 
the Intentional Stance
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