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ABSTRACT

Our research collaborative has been exploring movement comput-
ing educational technology experiences. That is, we have been
building tools that simultaneously support both movement and
computing learning objectives at entry-level. We will demo two
products in development. danceON is a domain-specific language
and a web app that allows users to create interactive graphics
overlaid on video from pre-recorded or live (webcam) sources. soft-
WEAR is a solderless and breadboardless ecosystem using sensors,
LEDs, and the Adafruit Trinket MO. It is designed to support a
workflow from ideation, prototyping, and iteration to a durable,
wearable final project embedded into clothing or accessories.
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1 MOVEMENT COMPUTING EDUCATION
TECHNOLOGY

While professional artists and researchers continue to push the
frontiers of movement and computing, a number of notable ed-
ucational efforts are aimed at young learners and novices. Some
examples include STEM from Dance (stemfromdance.org), an after-
school program that teaches physical computing and program-
ming, culminating in a tech-enhanced live performance; Embodied
Physics (terc.edu/projects/embodied-physics), a project targeting
kinesthetic knowledge of physics through dance; and Dance Party
(athletesforcomputerscience.org/dance-party.html), a block-based
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environment for choreography with animated sprites. These experi-
ences hold particular promise for broadening participation in tech-
nical and computational disciplines by appealing to young learners
who are passionate about artistic and/or athletic movement.

Our research collaborative has been exploring related movement
computing educational technology experiences [1-4]. That is, we
have been building tools that simultaneously support both move-
ment and computing learning objectives at entry-level. A recent
iteration of this work is danceON [5], a domain-specific language
and a web app that allows users to create interactive graphics over-
laid on video from pre-recorded or live (webcam) sources. We are
also at work on a wearables project called soft WEAR.

The purpose of this demo is to showcase these two developmental
projects, get feedback from the MOCO community, and catalyze
partnerships for future work.

1.1 danceON

danceON enables users to upload dance videos (or use their webcam)
and write code that creates responsive animations based on pixel
location data and pose-detection data (see Figure 1). The live coding
environment implements a Domain Specific Language (DSL) that
updates the video panel with animations as the user is coding,
allowing the user to quickly test and iterate on their code. The
web-based IDE provides feedback to users as they are working.
Users can toggle between overlays to gather information on pixel
location and pose-detection to assist them in making decisions as
they work. Design considerations and core features of danceON
are detailed in [5].

A sample of creative outputs generated by high school students
using danceON is shown in Figure 2

1.2 softWEAR

softWEAR is a solderless and breadboardless ecosystem based off
the Adafruit Trinket MO. It is designed to support a wearables work-
flow from ideation, prototyping, and iteration to a final project em-
bedded into clothing or accessories. The controller is programmable
in Arduino, make:code, and micropython. The system is extensible
with QWIIC boards from SparkFun and AdaFruit.

Current sensing capabilities of the system include capacitative
touch and IMU, while output capabilities include neopixel LEDS
and a vibration motor. The system is designed to be small enough to
fit into the clothing worn by cheerleaders and dancers. See Figure 3
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C) => [danceom] = Controls Reference
- (pose) => [
ar (o)
what: ‘'circle',

- where: {
5 x: (pose.leftWrist.x + pose.rightWrist.x)/2,

y: (pose.leftWrist.y + pose.rightWrist.y)/2,
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3 when: pose.leftWrist.y < pose.nose.y &&

pose.rightWrist.y < pose.nose.y,
- how: {
d: [60, 30],

12 fill: [color(0®, 200, 255, 255), color(0, 255, 200, 255)],
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Figure 1: danceON IDE: A. Video/webcam player with built-in pose detection and classification; B. Skeleton and Cursor over-
lays; C. Live coding environment features including feedback bar; D. Code editor; E. Natural language object properties, F.
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Figure 2: Animations coded in danceON to original choreography by high school student teams.

Figure 3: soft WEAR system includes: controller, motion sensor, led lights, vibration motor, connectors

Usability studies are currently underway to inform future im- wearables-based physical computing education and innovation,
provements to the physical computing wearable hardware ecosys-
tem. This study is the first phase of research designed to foster



danceON and soft WEAR

and determine how novices can understand, choreograph with, and
make use of concepts in computer science and work with hardware
platforms when applying it to artistic expression in cheer and dance
performance. Learning to program, even with “beginner-friendly”
tools is non-trivial. Our conjecture is that by steeping the computer
programming learning in with current passionate practices such as
cheer and dance we will see authentic engagement in learning how
to create wearable technologies.
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