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HOW SHOULD WE HELP ARTISTS
LEARN ABOUT COMPUTING?
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Three Part Story

- Example: Teaching about digital sound and being human.

- Example: Making computational art experiences accessible in
K-12 classrooms

- New U. Michigan Program in Computation for the Arts and
Science (PCAS)
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Teaching programming As A Tool for Learning Powerful Ideas

IMAGINE YOU’RE A FIRST
YEAR COLLEGE STUDENT...
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Example 1: How sound works:
Acoustics, the physics of sound

Amplitude /:\
(Difference

fiom zemo to / \
top of cycle) \ /

One cycle
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Reflection

Prediction - PRIMM

7 Lines

1 Bit

Learning without writing a
Program

ldef maximize(sound):
for sample in getSamples(sound):
value = getSampleValue(sample)
if value >= 0:
setSampleValue(sample, 32767)
if value < 0:
setSampleValue(sample, -32767)

Teaching computing for
insight into our world,
not software development.
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4.7%
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4.7%

By Gender
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Why?

1. As Youngmoo's students told us,

“Coding is hard.”

2. And CS is over there.
That’s not where the students are.
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2. My Research Focus: Task-Specific Programming

Goal: Use programming* to enhance learning in high school and
university non-CS classes - where the students are.

* N.B. “programming” not “current programming languages.”

 Using participatory design with teachers to result in adoptable
programming environments.

« Building task-specific programming environments to be highly-
usable: Less than 10 minutes to become productive.

e TSP Languages => Teaspoon Languages
Putting a Teaspoon of Computing in other subjects

VA | COMPUTER SCIENCE & ENGINEERING



DV4L

"lmn Ill Illltll Graphs

Visualizations
Data [her] [oeranr]

R}
Y Y XIYIXIIIIYYIIIIIIIIIIIII

(o omsow | - ] sonce

-

| PO000000
| COo0eon
80000000
0000000
0000000
FO000000

o
EOLPIEIPIERIPESEPIFPEREREEPE

(NSRRI | o« |G

Collaboration with Tammy Shreiner




{
"DB": "Populations”,
"Yaxis": "Rwanda”,
"lowDate": 1800,
"highDate": 2019,

"gtype": "bar”

Customize

Modify the json code in the scripting version of DV4L




History In Data Graphs
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Pixel Equations
Pixel Equations Select your preferred language/Seleccione su idioma preferido

.Er‘-ghsh
Espadol

Step 1: Pick your input picture
Which picture would you like to use?

« File named: arcr:.jpg q

File named: Bayamon.jpeg

Work with Emma Dodoo




This too is Programming

A place to learn about intermediate representations and debugging.
Useful tools in social studies, mathematics, engineering, and art.
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Please note the use of Spanish.
2/3 of the world does not speak English.

Reaching everyone requires new languages and tools
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Programming changes how we understand
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Seymour Papert

Seymour Papert claimed "that children can
learn to program and learning to program
can affect the way that they learn
everything else.”
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TO NOUN
QUTPUT PICK [BIRDS DOGS WORMS DONKEYS GEESE CATS [GUINEA PIGS))
END

TO VERD
QUTPUT PICK [HATE TRIP BITE LOVE)
END

TO ADJECTIVE
QUTPUT PICK [RED PECULIAR JUMPING FAT FUZZY [FuZZy wazv])
END

TO SENGEN

PRINT (SENTENCE ADJECTIVE NOUN VERS ADJECTIVE NOUN)
SENGEN

END

When SENGEN is invoked,' this code produces sentences such as
RED GUINEA PIGS TRIP FUZZY WUZZY DONKEYS
PECLLIAR BIRDS HATE JUMPING DOGS

FAT WORMS MATE PEQULIAR WORMS
FAT GEESE BITE JUMPING CATS

b . \ 1968

Thanks to Gary Stager



What do LSA students need to know about computing?
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A Program in Computation for Arts and Sciences
Just Announced
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Programming can be a Tool for Learning Anything, including Discovery, Expression, and Justice

WE NEED TO MAKE
COMPUTING FOR EVERYONE

Collaborators on This Work

Barbara Ericson, Miranda Parker, Kathryn Cunningham, Amber Solomon, Bahare
Naimipour, Tamara Nelson-Fromm, Emma Dodoo, Tammy Shreiner, Elise Lockwood,

Adaline de Chenne, Gus Evrard.

Undergraduate researchers: Aryan Bannerjee, Alexandra Rostkowycz, Erin Shi, Brandon
Geng, Jessica Zhang, Ben Steinig, Kashmira Reddy, Kristen Taurence, Angela Li, Derrick

White, Jessie Houghton.
Work in social studies funded by NSF CSforAll #2030919

http://computinged.wordpress.com
http://quzdial.engin.umich.edu Th a n k y0 U !
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