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Design



How should we design a robot that teaches sign
language to children with ASD?

e Participatory design process

e Roboticists and autism therapy
specialists
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therapist

18



InMoov

Designed by Gaél Langevin
Open source

3D-printed

“MyRobotLab” software

5 fingers - signing ability
Modifiable - design
modifications

Image: Gael Langevin, from Wikipedia.
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Leadership - robot-led

Goal - task accomplishment
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Modifications




User Study



User study

9 signs to learn
Robot asks children to imitate signs

Wizard of Oz
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User study
Comparative design study, explored one design dimension (interaction)

1. Speech + signs 2. Speech +signs 3. Speech +signs
+images + lights
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Analysis of robot’s effectiveness

Eye gaze - indicates attention focus

- Imitation success rate - success defined as independent imitation of
robot, without help from therapist

« Surveys with children - experience with the robot

« Surveys with children’s companions - how they evaluate the child’s
experience with the robot
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Results & Discussion



Main results

« Robot successful in prompting imitations

O

O

7/10 children imitated the robot at least once

6/8 companions said the child could benefit from use of the robot

« Robot successfulin capturing and keeping attention

O

Children focused their eye gaze on the robot for the majority of the
duration of the study

8/8 companions thought the child had a connection with the robot
5/6 children said the robot was fun

7/8 companions reported that the robot seemed to feel fun to the
child
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Future design and research suggestions

”’Image” design condition should be developed further:
o No statistically significant results on design conditions
o 5/6 children regarded the robot’s design conditions as "good”

o T/8 companions had preference for ”Image” condition

« Robot’s scariness should be reduced:

o 2/6 children said the robot was scary, their companions agreed
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Future design and research suggestions

. Performance of signs needs to be improved
o Understanding of signs needs to be verified

« Understand who best benefits from the robot

o 3/10 children did not imitate at all
« Examine methods for speech therapist’s control of the robot

o Examine guidelines (4) and (5):
o Modular complexity

o Modular specific to child’s interests
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Conclusion

We proposed a Participatory Design Framework and utilized it
for the challenging task of designing a robotic tutor of sign
language for children with ASD.

52



A Participatory Design Process of A Robotic
Tutor of Sign Language for Children with
Autism

minja.axelsson@gmail.com

Minja Axelsson, Mattia Racca, Daryl Weir and Ville Kyrki

53



