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agenda
WHAT’S UP FOR THE DAY

(1) Introductions   // 10 min (1:15-1:25)

(2) Background + Overview   // 30 min (1:25-1:55)

(3) Make!   // 60 min (1:55-2:55)

(4) Break   // 15 min (2:55-3:10)

(5) Make some more!   // 60 min (3:10-4:10)

(6) Play!   // 20 min (4:10-4:30)

(7) Discuss  // 30 min (4:30-5:00)



me
SOME BACKGROUND



you
SOME BACKGROUND

?



computation
&& COMPUTER SCIENCE



What different strategies, methodologies, and 
approaches exist to engage a broader population of 
educators with computational thinking and electrical 
concepts ?

How can a refocus on materials create new, dynamic 
points of entry into computational thinking for less 
engaged populations?

questions



What different strategies, methodologies, and 
approaches exist to engage a broader population of 
educators with computational thinking and STEM 
concepts ?

How can a refocus on materials create new, dynamic 
points of entry into computational thinking for less 
engaged populations?

questions





BOXES is a workshop that introduces a new approach 
to teaching computational thinking and STEM 
concepts.

concept



To engage broader populations of learners in 
computational thinking and STEM skills through craft:

(1) Highlight the creative side of technology with a focus on 
hands-on activities and new materials.

(2) To design a personalized learning tool.

goals
BIG PICTURE



Promoting:

(1) Creative self-expression 

(2) Design/systems thinking

(3) Avenue to other interests

(4) Confidence in experimentation

goals
FOR LEARNERS



toolkits
COMPUTER SCIENCE, PHYSICAL COMPUTING, AND ROBOTICS

Image Source:http://slices-of-life.com/2011/07/29/low-tech-games-toys-that-
do-not-fail-to-entertain/

Image Source: http://web.mit.edu/newsoffice/2007/resnick-scratch.html:

Peta Wyeth, “How Young Children Learn to Program with Sensor, Action, and Logic Blocks,” Journal of the 
Learning Sciences 17, no. 4 (2008): 517–550.

Image Source: www.vernier.com
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Leah Buechley, Nwanua Elumeze, and Michael Eisenberg, “Electronic/Computational Textiles and Children’s Crafts,” in Proceedings of 
IDC ’06 (presented at the IDC, Tampere, Finland: ACM, 2006), 49.

toolkits
E-TEXTILES, SOFT CIRCUITS, AND ALTERNATIVE MATERIALS



toolkits
E-TEXTILES, SOFT CIRCUITS, AND ALTERNATIVE MATERIALS



points of entry
LOW CEILINGS, WIDE WALLS

cost

LEGO 
Mindstorms

$214

Cublets

Sifteo

Smart TilesMindstorms Triangle Prism

Cubelets

$300
STARTER SET

Little Bits

$129
STARTER SET

From left to right: mindstorms.lego.com/; Eric Schweikardt and Mark D. Gross, “Learning about Complexity with Modular Robots,” in Proceedings of the 2008 Second IEEE 
International Conference on Digital Game and Intelligent Toy Enhanced Learning (presented at the DIGITEL ’08, Washington, DC: IEEE, 2008), 116-123.; http://littlebits.cc/store

http://littlebits.cc/store
http://littlebits.cc/store


points of entry
LOW CEILINGS, WIDE WALLS

cost

Feltronics

$20

Squishy Circuits

$20

Lilypad + E-Textiles

$50

Image Sources: 
http://www.google.com/imgres?hl=en&sa=X&biw=1717&bih=882&tbm=isch&prmd=imvns&tbnid=aTTEojMpqew2UM:&imgrefurl=http://www.element14.com/community/groups/pumping-station-one/blog/2011/05/12/hackerspaces-yall-rock&docid=uWaGEfINf8azvM&imgurl=http://
agentsilverfox.com/e14/2011/GGHC/finalists/i/hsc_project.png&w=266&h=200&ei=8N_DTvOrFqPo2AWxmpTTDg&zoom=1

http://www.google.com/imgres?hl=en&sa=X&pwst=1&biw=1717&bih=882&tbm=isch&prmd=imvnso&tbnid=V6nRGcX6RtsEkM:&imgrefurl=http://computationaltextiles.blogspot.com/2010/08/e-textiles-boys-and-girls-club-part-ii.html&docid=xXlkTVSsqbddLM&imgurl=http://
1.bp.blogspot.com/_Kgpx4GyHlz8/TFsQVIH7k8I/AAAAAAAAAUM/skyyei-00p8/s1600/Luca_NoName.png&w=450&h=457&ei=geDDTt-YGM-k2gXzlpXGDg&zoom=1

http://www.google.com/imgres?hl=en&sa=X&biw=1717&bih=882&tbm=isch&prmd=imvns&tbnid=x1r_TNOqpa1PEM:&imgrefurl=http://www.emilydaniels.com/2011/04/lcrcsquishy-circuit-workshop/&docid=9iYHfjhI-jAyIM&imgurl=http://www.emilydaniels.com/wp-content/uploads/
2011/04/squishy-circuit-firsttest.jpg&w=1200&h=900&ei=DuHDTqPDBYX22AXroKG0Dg&zoom=1
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points of entry
LOW CEILINGS, WIDE WALLS

materials

=



points of entry
LOW CEILINGS, WIDE WALLS

pedagogical approach

Image Sources: 
http://bits.blogs.nytimes.com/2010/04/15/the-robots-are-coming-to-new-york-for-maker-faire/.jpg&w=1200&h=900&ei=DuHDTqPDBYX22AXroKG0Dg&zoom=1
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points of entry
LOW CEILINGS, WIDE WALLS

scalability



points of entry
LOW CEILINGS, WIDE WALLS

support



boxes
IN OTHER WORDS

BUILDING

OPEN

[E]XPANDABLE

ELECTRONIC 

SYSTEMS

pedagogical approach

support

cost

materials

scalability



ground rules
BIG IDEAS

1) Circuits are systems that we design.
2) Materials don’t have to be hard.
3) Break it to make it.
4) Science learning is a creative, iterative 
act.



ground rules
BIG IDEAS

1) Circuits are systems that we design:
•We can use design thinking to construct a circuit out 
of different materials.
•Good design requires constant testing to fix “bugs.”
•Electricity has rules that we have to incorporate into 
our design; for example, electricity follows the path of 
least resistance.
•For a system to function well it needs strong 
connections



ground rules
BIG IDEAS

2) Materials don’t have to be hard:
•Circuits can be constructed from materials other 
than wires.
•Electricity flows through conductive material.
•Some materials are more conductive than others.
•Materials play a key role in appealing to different 
learners.



ground rules
BIG IDEAS

3) Break it to make it:
•A switch is nothing more than a break in a circuit.
•A switch requires input and takes action in the 

form of output; lighting up an LED for example.
•By breaking the flow of electricity in different 

ways, we can create different behaviors.



ground rules
BIG IDEAS

4) Science learning is a creative, iterative act:
•By integrating art into science practice, it helps to 

contextualize science learning in situations 
outside of the classroom.
•Innovation happens when disciplines intersect 

and can exchange ideas, practices, and 
frameworks.
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BOXES 
 schematic || bottom panel

connect

jump 5 in _ 12.7 cm



let’s get started!


