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Theoretical Perspective

Xin Wei Sha



embodiment

Learning to ride a bike by riding a bike vs. reading about riding a bike



50 years of disembodying UI

human-human infinite degrees of freedom ⟶ finite number of HCI parameters

Xerox Star

⟶



even mathematics is embodied practice

● Maryam Mirzakhani, Dynamics Moduli Spaces of Curves, Harvard 

2014



5E approach to (social?) technologies

Embodied

Extended

Embedded

Enactive

Experiential

Playing music together Italy during covid lockdown, March 20202



manner of embodiment matters

Ingrid Bizaguet &co

Relationality, transindividuality

Sensorimotor studies

Whole vs  Modular frankenstein

Temporality

Spatiality

Materiality and processuality 



Technology

Seth Thorn



Materials

Make instruments that fill out this space:

● Software: Standalone Max MSP 

applications (interpreted real-time visual 

programming environment.

● Hardware: M5Stack Core2 IoT Kit: 6-DOF 

IMU, WiFi, Sensor Fusion. 50 Hz UDP.

● Teachers’ kits: 4 Cores + Nano router as 

WiFi access point (allowing internet access 

through WiFi adapter of Macbook).



Rainstick

Catapult
Clacker

Musical ShoesWearable Jazz

Instruments



Design Space
Make a wide variety of instruments:

● Music-driven / Engagement-driven: dense, 

complex, motivating, sometimes black-boxed 

(e.g., automated modulation of parameters, 

surprises - pass threshold, instrument goes 

bananas…)

● Concept-driven: sparse, articulated (but 

musically fatiguing).

● Which features are salient? Angle, 

accumulation, 3D acceleration magnitude

● Better option? Pitch, roll, yaw are salient for 

every instrument. Provides directionality 

(airplane); bypass discussion of 6-DOFs.



Collectively Playable 

Instruments

Design instruments with relational 

features.

Interesting way to introduce boolean

and statistical operators, as well as 

more advanced concepts like moving 

windows?

Does embodiment suggest reordering of 

canonical hierarchy of CS concepts?

Catapult Instrument

http://drive.google.com/file/d/1Jwbis6_ealAmbG1ZK1DWGSizrQ5EPsvF/view


Most are gravitating to this because of musical richness, 

despite complexity…



Discussion points

● Imagine how to embody concepts:

○ Embody logarithmic curve with hand (by “stretching” curve up or down)

○ Embody a Schmitt trigger for percussion triggers;

○ Embody an accumulator by winding something up.

● Musically idiomatic instrument is most popular; start with engagement and wonder.

● Ability to extend / modify instrument is important: record voice, autotune feature 

to mimic pop vocal effect.

● Employ musical techniques of enrichment to extend conceptually simple 

instruments: feedback delay, reverb, etc.



School Partner

Program Director

Denise Amiot





Science Prep Academy               Sacaton Middle School

Esperanza Community School

Partnerships



● NERC’s (Neurodiversity Educational Research Center) supports this close-knit 

collaboration between researchers and practitioners  for leading education for 

neurodiverse students. 

● By engaging in an interactive co-design, teachers, students, and community 

members will utilize their expertise to create approaches beyond their 

classroom walls, finding pathways into computational thinking. 



Pedagogy

Ananí Vasquez



Neurotypical 

Pedagogies

Cognitive

IndependentLinear



● What is learned
○ Convergent curriculum (Glǎveanu & 

Beghetto, 2017)
○ Shallow Knowledge (Sawyer, 2019)
○ Deficit-focused (Zhao, 2016)

● How it is learned
○ Reading, writing, math
○ Visual, auditory
○ Initiate, Respond, Evaluate (Beghetto, 

2013)
○ SLANT- Sit up straight, Lean towards 

speaker, Ask/Answer questions, Nod your 
head, Track the speaker 

○ Independently
● Computational Thinking

○ Only in Computer Science
○ Screen, keyboard, mouse

Neurotypical Pedagogies



Neurodiverse 

Pedagogies

Embodied

EnsembleCreative 

(De Jaeger, 2013; Dewey, 2001; Glǎveanu, V. P. & Beghetto, R. A. 2017; Sheets-Johnstone, 2010)



Neurodiverse Pedagogies

● Bodymind

● Spatial senses

● Touch and Movement

● Interdependence 

● Creative 

● Openness to difference

● Openness to co-design



Modeling Neurodiverse 

Pedagogies During Teacher 

Fellow Workshops















Q&A, 

Discussion
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