Sonifying motor skills with

PlLLICATO

a game for motor behavior research

Martin Starkov, Scott Jochems, Joris Rijsdijk, Ravi Snellenberg, Luca Stoffels,
Amir Zaidi, Rafael Bidarra

]
TUDelft







Sonification and motor skills

e sonification
O the use of sounds as feedback for specific actions

® motor skills

O allow performing tasks that require control over joint movements

e role of sonification in motor learning
O neuropsychology research, incl. diagnostic and rehabilitation




The challenges

e sonification research
O use of complex setups & devices

® agency and accessibility

O synchronization does not improve motor learning

O unsuitable for use outside of a lab







Core design principles

e player agency
O important for sonification

® accessible

® enjoyable
O engagement

® measurable
O repeatable




Player input

e hand tracking
O webcam
O accessible
O wide range of motor skills




Game mechanics

e rhythm game

® pinching a node...
O at the correct place and time

O discrete steps

® ...produces a corresponding sound
O also when node is pinched at the incorrect time!

e sounds played add up to playing background



Level

Level design

Song

Tracks

e challenges

o BPM

o multiple fingers
e building the music up

Layer 2 . Layer 3

Layer 1
Background

track

Keeps everything that gets added
toit

.......

Node layout 1
Node layout 2

o do well on current layer to advance

e show progress and scores



Highly customizable

e Over 400 changeable settings
® |[ntuitive options menu
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® Aggregate statistics
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Playtest results

Player Agency
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e player agency
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6-point Likert scale VALUE GIVEN

W | felt an urgency to hit the notes on time.

(1-Strongly disagree ... 6-Strongly agree)

/1 felt that my actions created the sounds.

W | felt that my actions had direct impact on the game.




Playtest results

Engagement
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® engagement
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6-point Likert scale VALUE GIVEN

B The game challenged me to keep playing.

(1-Strongly disagree ... 6-Strongly agree)

B | want to play this game again.
= I like the music in the game.




Playtest results

Accessibility
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6-point Likert scale VALUE GIVEN

. he control T nd intuiti nderstand.
(1-Strongly disagree ... 6-Strongly agree) M he controls were casy and infuifive to undersia

® The game was easy and intuitive to understand.




Conclusion

® Pizzicato is a very accessible and engaging game

® solves the main drawbacks of current methods

O agency and flexibility
O data collection

e presently deployed in several evaluation experiments
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