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Project - Research Practice

Partnership

e Exploring computational thought as it
intersects with neurodiversity and the
arts.

e Working with embodied technologies and
constructivist pedagogy

e Striving to build rich, inclusive
computational learning experiences for all
students
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Theoretical Perspective
Xin Wel Sha



Learning to ride a bike by riding a bike vs. reading about r-iding'a bike



50 years of disembodying Ul

Xerox Star

human-human infinite degrees of freedom — finite number of HCI parameters
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SE approach to (social?) technologies

Embodied
Extended
Embedded
Enactive
Experiential




ﬁ: C O N TE M P O R A ' Ingrid Bizaguet &co

Temporality Relationality, transindividuality
Spatiality Sensorimotor studies
Materiality and processuality Whole vs Modular frankenstein




Technology
Seth Thorn



Materials

Make instruments that fill out this space:

e Software: Standalone Max MSP

applications (interpreted real-time visual
programming environment.

e Hardware: M5Stack Core2 IoT Kit: 6-DOF
IMU, WiFi, Sensor Fusion. 50 Hz UDP.

e Teachers’ kits: 4 Cores + Nano router as
WiFi access point (allowing internet access
through WiFi adapter of Macbook).
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Instruments £

Clacker

JAZZ HIP HOP
Wearable Jazz Musical Shoes




Design Space ——
Make a wide variety of instruments: ﬁi_qlw;l ERFETER | g -
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e Which features are salient? Angle,
accumulation, 3D acceleration magnitude
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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...
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Discussion points

e Imagine how to embody concepts:
o Embody logarithmic curve with hand (by “stretching” curve up or down)
o Embody a Schmitt trigger for percussion triggers;
o Embody an accumulator by winding something up.

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

e Ability to extend / modify instrument is important: record voice, autotune feature
to mimic pop vocal effect.

e Employ musical techniques of enrichment to extend conceptually simple
instruments: feedback delay, reverb, etc.
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SPECIAL EDUCATION
TEACHER FELLOWSHIP
(AUTISTIC STUDENTS)

Teachers selected receive:

«$3000 stipend

e Funded Conference
Travel & Hotel)

e Professional Development

e Classroom Resources

For more information please visit:
https://www.neurodiversitycenter.org

4 National Science Foundation & Mary Lou Fulton
WHERE DISCOVERIES BEGIN TeaCherSCOllege

ARIZONA STATE UNIVERSITY
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Prep
Academy
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Neurodiversity Education Research Center

Science Prep Academy Sacaton Middle School

Esperanza Community School



Neurodiversity
Education
Research
Center

e NERC'’s (Neurodiversity Educational Research Center) supports this close-knit
collaboration between researchers and practitioners for leading education for
neurodiverse students.

e 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
Anani Vasquez



Neurotypical
Pedagogies

Cognitive

Linear Independent




e Whatis learned

o Convergent curriculum (Glaveanu &
Beghetto, 2017)

o Shallow Knowledge (Sawyer, 2019)

o Deficit-focused (Zhao, 2016)

® How itis learned

o Reading, writing,

o Visual, auditory

o Initiate, Respond, Evaluate (Beghetto,
2013)

o SLANT- Sit up straight, Lean towards
speaker, Ask/Answer questions, Nod your
head, Track the speaker

o Independently

e Computational Thinking
o Only in Computer Science
o Screen, keyboard, mouse




Neurodiverse
Pedagogies
Embodied

Creative Ensemble

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



Bodymind

Spatial senses

Touch and Movement
Interdependence
Creative

Openness to difference
Openness to co-design




Modeling Neurodiverse
Pedagogies During Teacher
Fellow Workshops




METHODOLOGY | Mirka Koro



RESE ARCIHIDESTGIN

- mixed methods research design that combines the generalizability of the quantitative
approach with the in-depth exploration of the mechanisms and processes of the
qualitative study (Creswell & Plano Clark, 2018; Johnson et al., 2007)

- convergent mixed methods design that involves a) collecting both types of data at
approximately the same time; b) assessing information using the same constructs for both
types of data; c) analyzing quantitative and qualitative data separately; d) interpreting and
comparing results of the analysis by triangulation

- embodied, experimental, collaborative, and neurodivergent methodological choices



SAMPLE

4 teacher- fellows
25 students from teacher-fellows’ classrooms

20 teachers from various schools who participate in workshops
10 future employers

15 parents
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Embodied interview

In this interview I want to talk to you about your experiences with telematic embodied learning and teaching computational thinking in
neurodiverse ways. While I ask you these questions you are also encouraged to experiment and play with one of the apps (wearable jazz,
hyper shaker, etc.). You can talk while you play or take turns between playing and talking.

Sample interview questions:
What happens when your students engage with movement and technology (telematic embodied learning) experiences?
Show me some of the telematic embodied and body/movement activities you do with your students.

Tell me about the pedagogical approaches that you use to enhance computational thinking.

Embodied observation activity

Research team will spend 2 hours per week for four weeks in teacher fellows’ classrooms to document events demonstrating different
aspects of telematic embodied learning and computational thinking. Observers will take digital images and notes about learning and
teaching events that facilitate and stimulate telematic embodied learning and computational thinking.

The research team has collectively created clues and minor gestures which can potentially signal the utilization of telematic embodied
learning and the teaching of computational thinking skills. Clues and gestures are used by the observers to create awareness and sensitivity
to the creative and pedagogical activities of teacher fellows that are related to telematic embodied learning and computational thinking.



EXAMPLES FROM TEACHER SURVEY

Please indicate your level of familiarity with the term neurodiversity?
Please read the definition of neurodiversity below in the box. Please consider this definition when answering the rest of the questions in the survey.
How many students, on average, are in your classroom?

Considering the definition of neurodiversity above, would you describe one or more of your students as neurodivergent (i.e., having a neurological condition
or disability)?

What percent or number of students in your classroom could be described as having a neurological condition or disability?

If you were given the opportunity to use a new technology, a wearable instrument (see the picture and description below), would you be interested in
receiving training on how to use it?

Rank the following statements, 4 = very important, 3 = somewhat important, 2 = depends on the student and/or context, 1= not important
* My students will conform to expectations for typical children of their age (e.g., behave, speak/communicate, express emotions, study/learn)
» My students will develop special interests/passions.
* My students will develop social-emotional skills before high school graduation.
* My students will develop professional skills before high school graduation.
* My students will get good grades.
* My students will be fully included in a post-secondary setting (i.e., college, university, trade/technical school) after high school.
* My students will be fully included in a workplace after high school.
* My students will advocate for needed supports/accommodations in school and the community.



Q&A,
Discussion
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