+ -

-Edition 1-




Chibitronics STEAM Educator’s Guide

Table of Contents

Welcome to this Guide

Dear TEACN O . . 3
How 1o Use thisS GUILE. . ... 4

Part 0: Welcome to Paper Circuits

What are Paper CIrCUITS? . .. 6
Starting With WO ... 7
What we medn by STEAM ... 8
Stretching Time and Creating SPOCE. . . .ot 8
EQUItY iN the CIASSIOOM . . ..ot 9
The Story of ChibItroNICS. . . .. ..o 10
Teacher TestiMONIQIS . . . ... o 12
Suggested StANAAIAS. . ... .o 13
LESSON SEQUENCES. . oottt ettt e et e 15
LESSON SUMMIAIIES. © . o oottt et e e e 16
Getting Started with Paper CirCUITS. . . ...t e 19
Anatomy of A PAPREr CIrCUIT . ... 19
Materials & TOOIS . ... 21
Choosing UoUr MAteriQlS. . ... 24
Conductive Tape Core SKills . ... 26
ClASSIOOM THDS. v v e ettt e e e e 28
CollAbOrOtION © .\ oo 29
Troubleshooting GUIE. . . . ... o 31
SUPPROIT & COMMIUNITU. .+ ettt e e e e 33
References & Further ReQdiNg. . .. ..ot e 34

Part 1: Circuit Sticker Sketchbook

The Circuit Sticker SKetChbOOK . ... ... 36
Lesson 1 Intro t0 PAPEr CirCUITS. . . oot e e e e e 37
Featured Educator: Shiela Lee’s Identity POrtraits . ......... ... 41
Lesson 2: Switches, Silhouettes. and ShAOWS. ... ... 44
Lesson 3: Parallel Circuit + Desian a CirCUIL. . .. ...t 48
Lesson 4: Blinking Slide SWItCh. .. ... o 52
Featured Art Technique: COIIage. . .. ... .. . 56
Lesson 5: Animated Slide SWItCR . . ..o o 57
LESSON 6. PreSSUIE SENSOL. . .ottt e e e 61
Circuit Science: Conductors, Resistors, INSUIGTOrS. . . ... o 64

Part 2: Creative Coding with Love to Code

LOVE 10 GO, .t 68
Chibi Chip MICrOCONTIOIEE. . . . o 68
Makecode and Chibi Script Code EItOrs. .. ... 69
Love to Code BOOK ... . 69
Suggested Materials to Use with this Guide ......... ... 71

. c®
chibi
«w ) tronics 1



Chibitronics STEAM Educator’s Guide

Suggested CSTA StANAAIAS. . ..o e 72

Love to Code Reference Table. ... ... 73

Uploading a Program to the Chibi Chip . ... ..o 76

Love to Code Troubleshooting GUIAE ... ... 77
Lesson O HUMINAtEd StOIU . . ..o 78
Lesson 1o Getting Started . . ... o 83
Lesson 2: Parallel and Series CIrCUILS .. ...ttt e e 87
Featured Artist: NetQ BOMQNFS ZINES . . . ... . e 92
Lesson 3: Begin With BlinK. ... ..o 95
Lesson 4: Programming MUltiple PINS . ... .. 101
Lesson 5: Design and Program A CirCUIL . . ..ottt e 106
Lesson 6: Programming with @ SWItCh . ... o m
Featured Art Technique: Paper ENQINEErING . . . ... ... 116
Lesson 7: Desian O SWITCN . ... o 17
Lesson 8: Fading and While LOORS . . ...t 123
Lesson 9: MURItNreading ... ..o 128
Lesson 10: Love to Code Light Sensor Part 1. .. ... o 132
Lesson 11: Love to Code Light Sensor PArt 2 ... ... 137
Featured ProfeCtS. .. o 141
Project 1. Paper CircUit Card ... ... 142
Project 2. Accordion BOOKS ... ..o 144
Project 3: Paper CircUit MUIQl . . ..o 146
Project 4: PAREr Gt ..ot 148
ProfeCt 5 DOt Al o 150
Project 6: BINArU COUNTEE e e 152
Appendix A: Sample RUDIIC . . ..o 153
Appendix B: Printable Templates. . .. ... 154

iy O
chibi
«w ) tronics 2



Welcome to this Guide!

Dear Teacher,

We write to you as the mentor to young learners that you are... as well as a creative learner yourself! Thanks
for joining us to explore and share the magical world of STEAM (Science, Technology, Engineering, and Math,
blended with Art) through paper circuits.

Paper circuits use friendly art activities and familiar craft
materials to introduce new and challenging (but powerful!)
concepts like circuits and code.

We believe that the most effective way to learn and teach
paper circuits is to put yourself in your students’ shoes, play
around and make circuit art of your own. On this journey you
will encounter both “aha” moments and “huh?” moments, and it
will take courage to dive into the unknown. But we assure you
it's worth it!

Here’s a secret: this journey isn’t really about electronics or
code, or even papercraft. It’s about creativity, curiosity,
self-expression, and being willing to make mistakes along
the way to your own light bulb moments:

“I love the light bulb moment for students or teachers in workshops, especially when
they are or were like me — intimidated and then empowered. It makes me feel smart
and powerful and accomplished and successful when | make the light light up. In fact,
that is my FAVORITE part of every workshop - when people exclaim ‘Oh! I did it!" | think
doing this work is very empowering for girls and those not as confident about science.”

-Molly Adams, high school English teacher
Welcome to this adventure and happy making!

-The Chibitronics Team
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How to Use this Guide

This guide begins with an overview and history of paper circuits, as
well as an introduction to materials and techniques, suggested
learning standards, and elaboration upon the why behind teaching
with paper circuitry.

Next, Part 1 (Circuit Sticker Sketchbook) and Part 2 (Love to Code)
present lesson sequences that can be used in the classroom. Be sure
to also check out the featured artists, educators, and projects
throughout the guide!

Finally, templates, assessment tools, and additional resources may be
found in the appendices.

Each lesson includes a teacher preparation section, which comes with the recommendation to craft the
circuits yourself. The circuits you build will give you insights about how to support your students’ paper
circuit explorations, while serving as class demos that you might reuse in future lessons.

In order to help you make decisions about setup, materials, and pacing that will support all of your students,
we recommend trying at least one circuit in each of the units you plan to teach as part of your preparation;
you know your students and context best. We’ve provided guidelines to help you get started, but you can
feel free to color outside the lines!
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