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ABSTRACT
The Champaign-Urbana Community Fab Lab engages over 300 teens in makerspace education through partnerships with public middle
schools, libraries and after school centers in Champaign-Urbana. As part of the University of Illinois’ mission of public engagement we
generate curricular ideas by inviting youth to help us modify and adapt maker projects we find online. This demonstration will highlight a
recent, composite-medium, arduino-based project driven by teens at one of our most important community sites, a state and NSF
grant-funded after-school center dedicated to introducing underserved and at-risk learners to STEAM. We will explain how teaching
electronics programming through tangible, hands-on projects centered around the expression of learners’ interests, rather than top-down,
externally-driven topics, can increase engagement and persistence with hesitant or disconnected learners. In addition conference attendees
will have a chance to participate in a hands-on fashion with the concepts and curriculum, as we will bring a computer and 3D printer to
demonstrate live. We hope the in-person interactions will lead to additional cross-institution collaborations.

Tools, Skills and Materials
• Tools➝3D Printer • Tools➝Arduino Microcontroller • Tools➝Laser Cutter
• Skills➝Programming

• Skills➝Persistence and Iteration

• Materials➝Cardboard/Wood

• Materials➝Neopixel LED Strips
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2.

DEMO DESCRIPTION

2.1

Description of the Product or Project

Our demonstration covers multiple projects in our electronics programming curriculum that have evolved out of learner interests at
community partner locations. They are all based on neopixels and light-up lamps, and have varying degrees of complexity, which reflect
advancing and changing learner skills and interests. Collectively, they make up a series of workshops that go from beginning to simply
modify and tinker with code in Arduino to incorporating multiple alternative mediums, techniques and technologies frequently found in Fab
Labs. This process is intentionally and crucially iterative and collaborative, as learners must struggle with one another to fix errors, teach one
another and find the motivation to keep going even after failure.
Our first demonstration combines controlling RGB Neopixels via an Arduino housed within a laser-engraved wood press-fit box to create
light - up signs. A clear acrylic sheet, which resembles a pane of glass, rests on top of an RGB neopixel strip which illuminates engraved
portions of the acrylic in vibrant colors chosen by the teen participant during the programming phase. The project is as much focused on teen
expression as it is the mechanics and importance of code, and has been an instant hit for even initially reluctant participants. Learning
outcomes include familiarity with Arduino hardware concepts (we even have a giant cardboard Arduino prop!), as well as color theory and
vector graphic creation and remixing with Inkscape.

