














































































































































































































































































































































START Making!156

N ow that the makers have 
completed all the activity 
sessions, we recommend offering 

one or more Open Make sessions, 
dedicated to working on final projects. 
During these Open Make sessions, 
support makers as they imagine, 
design, and build personalized projects. 

Session Goals
In this session, makers will

88 Plan and create a culminating 
personal project, either indi-
vidually or in small groups.

88 Build on learning and ideas 
from earlier sessions, applying 
STEM concepts and techniques 
in a new medium or context.

88 Dive deeper into earlier 
interests or incorporate new 
interests, media, or tools.

◊	G etting Ready
Set up the space so that your makers will be 
able to brainstorm and then build personal 
projects. Arrange the materials and tools so 
they are accessible and organized to help 
makers easily find and utilize everything 
safely.  

Lay out materials from the previous sessions in 
addition to the Open Make box. You may want 
to add additional materials and tools, such as 
those listed in the “Session Flow” chapter in 
the section called “Open Make Box.”

77 Facilitation Tip
Creating a Respectful Environment
Before makers dive into Open Make work, you may want to remind them to 
show respect for the space, materials, shared tools, and each other. You can 
refer back to the “I Am a Maker”�diagram from Part I and facilitate a group 
discussion on ways to support each other while brainstorming, making, and 
sharing projects.
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Working on Open Make projects (Youth Connections Clubhouse, Lismore, Australia)

Generating Ideas
Start by brainstorming what projects the makers would like to work on,  
either individually, in pairs, or in small groups. They may choose to  
build on a project idea they worked on in a  
previous session or start 
something new.

Suggest that makers look at ideas 
they generated during previous 
sessions, which they documented 
in their design journals and on the 
idea wall. They can look through 
previous journal entries to consider 
the materials, tools, and projects they 
enjoyed making and that they might 
want to explore further. 

Idea wall (Awa City Clubhouse, Whanganui, 

New Zealand)
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	 Journal Prompts
You can ask the following:

What was your project idea?

What inspired you to pick this project?

What was your process for creating the project?

What was the hardest part?

What problems did you solve?

What is your favorite aspect of your project?

What are you most proud of? 

What might you want to do in the future?
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Documenting and Displaying
Consider both low-tech and high-tech ways for makers to document and 
show off their work, including placing projects on shelves, bulletin boards, 
and poster boards, and documenting online. 

Encourage makers to be persistent in  
building and remixing, to find 
new solutions, and to overcome 
roadblocks. 

Give reminders so makers are aware 
of how much time they have to work 
on their projects. Reserve time for 
them to document their projects (as 
well as help clean up!). See Session 8 
for ideas on how to plan and get 
ready to share their projects at a 
Community Showcase.  

Stories from the Clubhouse Network:  
Two Open Make Experiences
Open Make projects can lead in many different directions based on makers’ 
interests. Here are two examples of projects created during Open Make 
sessions.  

Alien Autopsy Game
When makers were invited to explore any activity or tool during Open 
Make time, one girl immediately chose MaKey MaKey. She started by 
playing around with Play-Doh, making tiny aliens. Then a sample project on 
the shelf caught her eye: a Valentine candy box version of the board game 
Operation. The goal of the game was to pick up a piece of candy from the 
candy box without touching the edge. The makers of that game had used a 
MaKey MaKey board and programmed a project in Scratch, so that it would 
buzz if the player touched the edge of the box. 

Documenting a project (Hennepin County 

Library Best Buy Teen Tech Center, 

Minneapolis, MN)
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Meanwhile, one of the staff members 
had brought in a large refrigerator- 
sized cardboard box. Inspired by 
the Valentine candy box, everyone 
brainstormed the idea of making a 
life-sized version of one of the tiny 
Play-Doh aliens. Mentors helped the 
young maker sketch the body of the 
alien on the box and think about 
how she could use the materials 
and tools provided to create her 
own game. Eventually she created a 
MaKey MaKey interface with keys 
at different parts of the alien’s body, 
and she used Scratch to program 
her game. When touched, each body 
part emitted a different sound, like a 
pumping heart or a stomach growl.

Maze for a Pet
During the Open Make session at the Youth Connections Clubhouse in 
Lismore, Australia, one young maker wanted to design a maze for his pet 
rat, Beauty. Because he had a special bond with his rat, he was motivated to 
spend time and attention working out the details of the project. With support 
from mentors, he drew a maze on paper, and then built the floor, walls, and 

Sharing the final project (Flagship 

Clubhouse)

Building a maze (Youth Connections Clubhouse)



START Making!164

ceiling of the maze using corrugated cardboard. He added a box for Beauty 
to nest in. Then he wired up some colored LEDs to 3V batteries and made a 
lighted passage through the maze. He was excited to let his rat explore the 
maze and was proud of the project he had created. 

Reflections from Start Making! Facilitators
Here are a few reflections from Clubhouse Coordinators on facilitating Open 
Make sessions.

Try It and See
To me, Open Make time is about igniting the curiosity for experimentation 
within our youth so that their interest in figuring out how is stronger than their 
aversion to failure or not knowing. Yes, we need to show them what can be 
done and how to use tools they’ve never seen, but I think our goal should be 
eventually to be unnecessary to their exploration. Makers don’t need to know 
the way to do something; they just need the curiosity to figure out a way, so I 
think our job is to instill that mindset more than specific skills.

—Anna Fleming, Gold Crown Clubhouse, Denver, CO 

Facilitator helping during an Open Make session (Casa de La Juventud Clubhouse, Mora, 

Costa Rica)
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Connecting the Dots
By engaging in conversations with one of our Clubhouse members, I was able 
to figure out her interests and connect her to making activities. She loved 
video games, so I challenged her to create her own. She took an interest in 
physical computing and began creating projects on her own. She likes being in 
charge when working in groups, so I gave her the title of Project Manager. . . . 
Taking the time to learn about her interests allowed me to help her identify her 
strengths and build confidence so that she can proudly call herself a maker.

—Jaleesa Trapp, Tacoma Clubhouse, Tacoma, WA 

Creativity Is the Main Ingredient
Making is taking any project and finding ways to expand on it. An example of this 
is taking something like a water bottle and making a beautiful flower out of it. A 
maker will also find ways to do more with that water bottle by finding a different 
object to make, like a plastic dress for a character made from scrap materials. I’m 
a huge fan of creating things out of recycled goods. Being a maker doesn’t mean 
you have to go out and spend a bunch of money on high-tech electronics. Being a 
maker means taking what you have, like trash, and viewing it differently—think of 
it as material that you get to reinvent. A great example of this is plastic. Plastic is 
strong and very versatile, meaning it can have many uses. I challenge all makers 
to reinvent a piece of plastic material and see what you come up with!

—Audrey Maestas, Compadre Boys & Girls Club Clubhouse, Chandler, AZ 

Additional Resources
88 Tinkering Studio project ideas:  

tinkering.exploratorium.edu/projects

88 Instructables DIY projects website:  
instructables.com

88 Mentoring tips:  
youngmakers.org/mentoring-tips/

88 Spin turntable to photograph creations:  
spin.media.mit.edu
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Final project ideas…
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I
n this final session, makers will share 
their projects with family, friends, 
and others in a community showcase 

event. They will have an opportunity to 
reflect on their process and celebrate 
their accomplishments. 

◊	G etting Ready
Plan for the community showcase well before 
the event. Engage your makers in planning 
the showcase, creating invitations, and deco-
rating for the event. 

Schedule this session so that your makers 
have some time to set up, make labels, and 
finish anything before presenting their pro
jects. You’ll also want to make sure there is 

Community showcase (Sci-Bono 

Clubhouse, Johannesburg, South Africa)

Presenting a project at a Maker Faire  
(San Rafael Clubhouse, San Rafael, CA)

Session Goals
In this session, makers will

88 Exhibit their work for others to 
see, try, and appreciate.

88 Reflect on their projects, 
process, and progress.

88 Imagine new possibilities for 
future projects based on the 
skills they have learned.
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dedicated time for everyone to document their work and share what they 
plan to present with each other before any guests arrive. Encourage makers 
to focus on their process of making, not just the end result. Invite friends and 
family members to come for the final hour of the session.

Poster for community showcase (Flagship 

Clubhouse, Museum of Science, Boston, MA)

Completing a project (Flagship Clubhouse)

Preparing a display of projects 
(Sacramento Food Bank & Family Services 

Clubhouse, Sacramento, CA)
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77 Facilitation Tip
Looking Back, Looking Ahead
You can help your makers prepare for their Community Showcase by inviting 
them to reflect on their experiences through a series of questions about 
their idea, process, and what they learned.

Idea

88 What did you make?

88 What was the idea you started with?

88 What made your idea change over time?

Process

88 What was the hardest part?

88 Did anything surprise you as you were working on this?

88 Did you work with others on the project or help others? How?

Learning

88 What is something you learned?

88 How might you use what you learned? 

88 What is something you might like to try next?
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Poster announcing showcase (Boys 

& Girls Clubs of Metro West Club-

house, Framingham, MA)

Running the Community Showcase
Here are a few ideas to help you creatively showcase makers’ experiences, 
projects, and processes. 

88 Create and play a slideshow of photos or videos of the earlier sessions.

88 Offer hands-on “make and take” projects, such as paper circuit name 
badges, where makers lead demos.

88 Create carnival-style booths where makers’ friends and family can play 
with projects and are able to see the code behind the Scratch projects.

88 Create a space for displaying Art Bot drawings and light painting 
photographs.

88 Make the space inviting and interactive—for example, by creating a 
MaKey MaKey doorbell at the entrance.

88 Make and wear homemade t-shirts that say “Ask Me About My Project!”

Sharing a light-up project  
(Thunderbirds Branch Boys & Girls 

Club Clubhouse, Guadalupe, AZ)
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Community Showcase (Flagship Clubhouse)

Story from the Clubhouse Network:  
A Start Making! Community Showcase
The Clubhouse at the Boys & Girls Clubs of Metro West in Framingham, 
Massachusetts organized a final showcase for makers, friends, families, and 
other Clubhouse supporters. The makers prepared presentations of their 
final Open Make projects using poster boards to explain the materials they 
used, the challenges they faced, and what they hoped to make next. 

For example, some of the young people shared musical projects made with 
the MaKey MaKey and Scratch. Here is a description from Clubhouse  
Coordinator Yarelis Garcia:

These two friends got together and worked on amazing hands-on MaKey 
MaKey projects incorporating copper tape, cardboard, brass fasteners, wires, 
construction paper, and magazine cutouts. 

The purpose of their project was to re-create Guitar Hero using these 
materials and MaKey MaKey to create the physical instrument. They then 
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worked with Scratch to create music.  
They also created an interface inspired  
by Dance Dance Revolution so that  
they can dance and play the guitar  
at the same time. 

These girls have encountered many 
challenges and difficulties, but they 
have overcome many of them by 
taking their time researching and 
using creative methods. 

Others at the Clubhouse have been 
inspired by their projects. Their Open 
Make project has impressed many 
of our guests and visitors. These 
girls now want to do making projects 
every day!

Building a guitar project

Building a dance project interface
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Project display boards

Additional Resources
88 Start Making! video from the 

Clubhouse Casa de la Juventud: 
youtu.be/LKk5F0sbhs4

88 Creating in the Clubhouse:  
Tools for Conversations and  
Portfolio Development developed 
by the Education Development 
Center’s Center for Children and 
Technology:  
bit.ly/cct-clubhouse-toolkit

Poster for showcase (Casa de La Juventud 

Clubhouse, Mora, Costa Rica)
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Feedback I received when I 
shared my project…





Keep Making
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Encouraging Youth  
to Keep Making!

By facilitating Start Making! activities you can help young 
people develop a variety of creative competencies. 
In the process of making meaningful projects, young 

people learn new concepts and design skills. They become 
comfortable using a variety of tools and technologies to make 
projects. They gain confidence in their ability to bring their 
ideas to life and to persist through setbacks. In addition, they 
develop positive relationships through collaborating and 
helping others. Through this experience, they begin to see 
themselves as makers: as individuals who enjoy coming up 
with new ideas, creating personal projects, experimenting 
with new materials, and sharing their skills with others. 
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How can you inspire young people to  
continue making projects, trying new 
things, and going deeper into areas 
that they find interesting and mean-
ingful? Here are some ways we’ve 
found to open up further opportuni-
ties for making and learning:

Host an idea potluck.   Organize a 
workshop where everyone brings an 
idea, shares the idea, and then works 
with others to make all the ideas 
come to life.

Find extraordinary uses for ordinary things.   Encourage young makers to 
look for inspiration for further projects in things they see around them in 
their everyday environment. 

Applying ideas from Start Making! to make new projects (Youth Connections 

Clubhouse, Lismore, Australia)

Youth encouraging others to Start 
Making! (Parroquia de Fátima Clubhouse, 

Panama City, Panama)
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Engage families.  Invite families to participate in creative exploration with 
young makers.

Celebrate by making.  Celebrate holidays or special occasions (such as birth-
days) by making projects in the spirit of the occasion.  

Make new connections.  Combine ideas and techniques from different Start 
Making! sessions to make new creations, such as soft circuits that make music.

Reverse roles.   Dedicate a day in which young makers take ownership in 
planning and leading creative hands-on activities for others. 

Go outside for a maker adventure.  Pack up your Open Make box and take it 
outside for a maker field trip or picnic; create projects based on what you see 
around you. 

Seek inspiration at events.  Connect makers to broader maker events—such 
as Maker Faires, science festivals, and art performances and exhibitions—
where they can find new inspiration and ideas.  
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Afterword:  
A Message to All Makers

—�From Mitchel Resnick, professor and director of 
the Lifelong Kindergarten group, MIT Media Lab, 
and co-founder of the Clubhouse

Flagship Clubhouse, Museum of Science, Boston, MA
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Welcome to the Maker Community!
I hope you’ll enjoy building projects using the ideas, tools, and materials 
described in this book. In the process, you’ll learn many important things. 
For example, you’ll learn math, science, and engineering concepts related 
to electrical circuits, conductivity, light diffusion, and computer program-
ming. These concepts are important and valuable. But that’s not the most 
important thing that you’ll learn.

What’s most important is that you’ll learn how to think like a maker—and to 
think of yourself as a maker.

What Does It Mean to Think Like a Maker?
It means that you know to start with 
a spark of an idea and turn it into a 
meaningful project.

It means that you know how to 
break down complex challenges into 
simpler parts.

It means that you know how to iden-
tify problems as they arise, to keep 
trying when things get difficult, and 
to come up with new strategies and approaches.

It means that you know how to collaborate with others, to build on the work 
of others, and to share your ideas with others.

Learning to think like a maker is more important now than ever before. 
To thrive in today’s rapidly changing world, you’ll need to think creatively, 
reason systematically, and work collaboratively. And that’s exactly what you 
learn as you work through the activities in this book.

But the activities in this book are just the beginning. The book is called Start 
Making! for a reason. Even when you’ve completed all the activities, you’re 
still at the start of your journey as a maker. The challenge is to keep making!

Collaborating on a project (Sci-Bono Club-

house, Johannesburg, South Africa)



Afterword: A Message to All Makers 183

What Are the Next Steps?
You might want to work on variations of the activities and projects in this 
book. What if you make one of your projects bigger? Or smaller? What if you 
combine two of your projects into one? Or what if you add some new mate-
rials to an existing project? How about modifying one of your projects to turn 
it into a gift for a friend?

Or you might try making a totally new type of project. For inspiration, take a 
look at other books, magazines, and websites featuring maker projects (like 
makezine.com). Or imagine a new project that connects with one of your 
favorite hobbies or interests.

It’s often helpful to make and learn with others. There are a growing number 
of Makerspaces and Maker Faires where you can meet other makers. And 
there are online maker communities (like diy.org and scratch.mit.edu) where 
you can share your creations and see what others are making.

Learning to think like a maker is a lifelong process. You need to keep exper-
imenting, taking risks, and trying new things. There are always new ideas to 
explore, new tools to use, new techniques to learn, and new projects to share. 
Let your curiosity be your guide.

The LEGO Group has a slogan that I love: “Joy of Building, Pride of 
Creation.”

You’ll make your best projects, and you’ll learn the most in the process, when 
you embrace the joy of making, and when you share your projects (and your 
joy) with others.

Congratulations on joining the worldwide maker community! Keep making!





About the Clubhouse 
Community

T he Clubhouse provides a creative and safe out-of-school 
learning environment where young people from under-
served communities work with mentors to explore their 

own ideas, to develop skills, and to build confidence in them-
selves by using technology. The program was founded in 1993 
as a collaboration between the Museum of Science, in Boston, 
Massachusetts, and the MIT Media Lab. To learn more, visit 
theclubhousenetwork.org. 
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Walk into a Clubhouse and you will find groups of young people producing 
and editing films, building robots, creating graphics and websites, making 3D 
models and animations, designing computer games, writing and recording 
music, and much more. In the process, they become excited about learning 
and about their own future.

Today, The Clubhouse Network is a global community comprised of 100 
Clubhouses in 20 countries, which provide more than 25,000 youth 
per year with access to resources, skills, and experiences to help them 
succeed in their careers, contribute to their communities, and lead 
outstanding lives.

Based at Boston’s Museum of Science, The Network supports community- 
based Clubhouses around the world by providing start-up support, 
professional development, new technology innovations, evaluation and 
assessment, access to an online community for youth, mentors, and staff, 
and more.  

START Making!
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Core Values
The success of the Clubhouse community depends on five core values:

Equal opportunity  Empowering youth by granting full access to resources

Relationships  Fostering healthy, respectful, and consistent relationships

Creative process  Nurturing a community of lifelong learners and producers

Diversity  Encouraging an inclusive environment that embraces the rich 
diversity of our communities

Hard fun  Engaging in digital media, art, and STEM (science, technology, 
engineering, and math) tools to express, invent, and collaborate

For more than 20 years we have seen firsthand the impact of a safe, creative 
place that empowers young people to become more capable, creative, and 
confident learners. That is what makes us passionate about sharing the 
Clubhouse approach and the activities and projects in this book with others. 
We hope you too will see young people unleash their creative talents, build 
confidence in their own learning, and discover a unique voice of their own 
with which to express themselves creatively.
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Danielle mentoring at a 
Makers’ Studio session (Boys 

& Girls Club of Metro West 

Clubhouse, Framingham, MA)
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Start Making! session (Flagship 

Clubhouse, Museum of Science, 

Boston, MA)
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Natalie introducing Scratch 
(photo by Joi Ito)
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Index

Numbers
2D nets, using for 3D forms, 103
3D cube, lighting, 114
3D forms, 12

2D nets, 103
building first project, 106–108
clay sculptures, 107–108
cube model, 104
cylinder model, 104
demoing, 104–105
digital sculpting, 109–110
documenting and displaying, 

113–114
drawing creatures, 102
generating ideas, 111
getting ready for, 100–102
Journal Prompts, 113
materials, 101
Open Make session, 111–112
opening activity, 102–104
paper sculptures, 106–107
paper toy, 101
pyramid model, 104
resources, 115
sharing and reflecting, 113
space and tools setup, 102
taking further, 109–111
taping together  

pyramid, 103
3D model, basing on 2D 

sketch, 105
3D printing services, 115
3D sculptures, cutting out designs 

for, 112

A
activities

choosing, 32–33
experimenting with, 25
introducing, 22

Adams, Kelly Ann, 132
alien autopsy game, 162–163
alligator clips, using with  

circuits, 62

aperture, defined, 85
arrow key interface, making with 

copper tape, 71
art-making bots, 12

adding legs, 126
adding motor and battery, 125
adding on/off switch, 127
adding wobble, 126
building first project, 123–127
creating persona for, 127
demoing, 123
documenting and displaying, 

131–132
fashion show, 132
gathering materials, 125
generating ideas, 129
getting ready for, 118–121
hand fan, 120, 124
Journal Prompts, 130
LEGO Doodle, 121–122
materials, 119
Open Make session, 129–130
opening activity, 121–122
resources, 132
sharing and reflecting, 130
space and tools setup, 120–121
taking further, 128–129
troubleshooting, 128

AWA City Clubhouse
idea wall, 157
photo of lights, 94
project display area, 32

B
backstitches, sewing, 139, 153
badges and buttons, lighting up, 

53–54
bananas, using in Scratch piano 

project, 68
battery, attaching for paper 

circuit, 43
bookmarks, sewing, 141
bots. See art-making bots
Boys & Girls Clubs, 23

arrows for MaKey MaKey, 58

avatar for Minecraft, 111
community showcase,  

171–174
developing Open Make 

project, 158
imagination and 

prototypes, 159
Learn How to Play Piano 

project, 72
light-up project, 171
Make It Sing projects, 74–75
sewing circuits, 140
sewing electrical circuits, 147

bracelets, sewing, 141, 146
Build in Progress 

documentation, 165
buttons and badges, lighting up, 

53–54
buzz, finding, 33

C
camera, using for light 

paintings, 85
camera lens, looking  

through, 86
Casa de la Juventud 

Clubhouse, 21
MaKey MaKey, 58
Open Make sessions, 26, 164
poster for community 

showcase, 174
Start Making! video, 174

Castellon, Rodrigo, 147–148
cat face, 3D form of, 107
CEDES Clubhouse

dance game, 72
sewing demonstration, 139

Change the Move session. See 
art-making bots

circuits. See also electrical 
circuits; paper circuits; Sew the 
Circuits session; soft circuits
describing, 53
elements of, 38
flow of current in, 53
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making, 6
open and closed, 64
sewing, 140, 145
structure, 42
testing, 5
using alligator clips with, 62

The City That Speaks, 74–75
clay sculptures, 107–108
closed and open circuits, 64
CLT Clubhouse, introducing 

activities, 22
Clubhouse Annual 

Conference, 93
Clubhouse community, 185–187. 

See also community showcase
The Clubhouse Network, 4

art bot fashion show, 132
The City That Speaks, 74–75
community showcase, 172–174
e-textiles, 147–149
example of first session, 50–52
glowing jump ropes, 96–97
high-tech + low-tech, 147
light painting field trip, 94
light-up badges and buttons, 

53–54
Open Make experiences, 

162–164
sculpting jack-o’-lanterns, 112
website, 185

collaboration skills, learning, 9–10
community showcase, 13. See also 

Clubhouse community
developing, 9
getting ready for, 168–169
poster, 169
resources, 174
running, 171–174

computer program, making, 70
conductive materials

experimenting with, 71
finding, 69

conductivity, explained, 67
conductor, explained, 53, 67
confidence, developing, 9–10
connecting dots, 165
copper tape

adding for paper circuits, 41
arrow key interface, 71

Corbet, Mary, 153
create in learning spiral, 8
creative competencies, 10
creative learning spiral, 8
creativity, importance of, 165

creator, identifying as, 9–10
creature, drawing for 3D 

form, 102
cutting fabric, 141

D
dance game, playing, 72
dance project interface, 

building, 173
demo videos for facilitators, 33
Derilus, Andy, 128
design journals, 3
digital sculpting, 109–110
documenting and displaying, 

32, 165
drawing creature for 3D form, 102
drawings, made by bots, 123
drum project, 70

E
electrical circuits, sewing, 147. 

See also circuits
electricity, explained, 53
electronic materials, 28, 33
electronics, 3
encouraging making, 178–180
environment, setting up, 21
e-textiles. See also Sew the 

Circuits session
battery holder and Lily 

Tiny, 143
building first project, 141–148
choosing light pattern, 142
demoing, 140
documenting and displaying, 

151–153
drawing circuit connections, 

143–144
embellishing, 146
generating ideas, 148
getting ready for, 136–138
Journal Prompts, 151
Lily Tiny board, 138
materials, 137
Open Make session, 149–150
opening activity, 139
resources, 153
sewing circuits, 145
sharing and reflecting, 150
sketching project design, 142
soft circuits, 140
space and tools setup, 138

taking further, 148
testing circuits, 146
troubleshooting, 146

evaluation report, 11
experimentation, encouraging, 

39, 164
exposure, defined, 85

F
fabric, cutting, 141
Facilitation Tips

Be a Maker First, 23
copper tape, 41
Create Opportunities for Peer 

Mentoring, 44
Creating a Respectful 

Environment, 156
Encourage 

Experimentation, 39
Encourage Material 

Exploration, 141
Encourage Problem 

Solving, 129
Find Conductive Materials, 69
Gathering Tools and  

Materials, 28
Hack This Guide, 33
ideas, 170
Keep It Simple, 143
learning, 170
Looking Back, Looking 

Ahead, 170
Make Observations, Then 

Tinker, 126, 145
Make Your Own Journal, 31
processes, 170
Start with Imagination, Then 

Build Prototypes, 159
Take a Break and Have a 

Snack! 24
Work with Locally Available 

Materials, 120
facilitators

demo videos for, 33
demoing paper circuits, 38
Fleming, Anna, 164
Maestas, Audrey, 165
role of, 13–14
Trapp, Jaleesa, 165

“failure,” allowing for, 39
families, engaging, 179
fan, handheld, 120, 124
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FARO de Oriente Clubhouse, 
exploring electronics, 3

feedback, getting, 160, 175
Final Open Make session, 13
first project, building, 23–24, 

39–44
first session, example of, 50–52
Flagship Clubhouse, 6, 181

3D forms, 104
3D prints from Sculptris, 110
alien autopsy game, 163
character sketches for 3D 

form, 102
clay sculpture, 108
community showcase, 172
completing a project, 169
conductive and nonconductive 

materials, 67
conductive materials, 69
creature made from clay, 105
group critique, 160
handmade journals, 51
ideas for sewing, 148
introducing paper circuits, 22
journals, 31
LED lights in jar, 92
light paintings, 89, 92
light wands, 86
light-up creations, 50
making design journals, 3
making light-up circuit, 5
Play-Doh and MaKey 

MaKey, 70
poster for community 

showcase, 169
Sculptris 3D modeling 

software, 109–110
sharing ideas, 30
wand with ping-pong ball, 91
waving LED lights, 81

flapping origami crane, 54
Fleming, Anna, 164
Flowers, Adriana, 128
flowers, using in Scratch piano 

project, 68
forms. See 3D forms

G
Garcia, Yarelis, 23, 172–173
Give It Form session. See 3D 

forms
glowing jump ropes, 96–97

goals, 9
group critique, 160
guitar project, building, 173
Gum Springs Community Center 

Clubhouse, light box paper 
circuit, 160

H
hacking, musical instrument 

program, 70–72
Hennepin County Library Best 

Buy Teen Tech Center
documenting projects, 162
LEGO Doodle activity, 122

I
ice-cube keyboard, 72
idea potluck, hosting, 178
idea wall, creating, 32, 157
ideas

sharing, 30
writing on sticky notes, 158

imagination and prototypes, 159
imagine in learning spiral, 8
inspiration

seeking at events, 180
sources of, 183

Instructables DIY projects, 165
insulator, explained, 53, 67
interests, building, 8
Internet. See resources;  

websites
introducing activities, 22

J
jack-o’-lantern, sculpting, 112
Johnson, Shanice, 128, 159
Journal Prompts

3D forms, 113
art-making bots, 130
e-textiles, 151
LED wands, 95
musical creations, 73
paper circuits, 49
personalized projects, 161

journals
creating and using, 30
illuminating, 49
making by hand, 51

jump ropes, glowing, 96–97

K
Kenworthy, Masina, 94, 120
keyboard, making from ice 

cubes, 72

L
learning, supporting, 8, 170
LED (light-emitting diode)

attaching for paper circuit, 42
explained, 53
lighting up for paper circuit, 

39–40
LED lights

experimenting with, 80
in jar, 92
waving, 81

LED wands
adjusting camera settings, 83
building first project, 86–89
demoing, 84–86
documenting and displaying, 

96–97
exploring light effects, 89–90
getting ready for, 80–83
Journal Prompts, 95
materials, 82
Open Make session, 91–93
opening activity, 83–84
resources, 97
sharing and reflecting, 95
space and tools setup, 82–83
troubleshooting, 83

LEGO Doodle, 121–122
Lifelong Kindergarten  

Group, 8
light box paper circuit, 160
light effects, exploring, 89–90
Light It Up session, 12
light paintings

capturing images, 86
drawing words, 93
examples, 91–93
generating ideas, 90
low-exposure photography, 85
resources, 97
showing examples of, 85
tracing around people, 92
trying, 88

light wands. See LED wands
lights, photographing, 94
light-up badges and buttons, 

53–54
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light-up circuit, 6
light-up origami, 48
LiliPad parts, ordering, 137
Lily Tiny board

marking position of, 143
project prototype, 149
website, 153

low-exposure photography, 85

M
Maestas, Audrey, 165
Make It Sing, projects. See 

musical creations
maker adventures, going outside 

for, 180
maker projects, resources, 183
Maker Shed online store, 33
makers

being, 23
defining, 6–7
identifying as, 9–10
knowing, 33
supporting and coaching, 29
thinking like, 182–183

MaKey MaKey board
attaching musical drawing 

to, 63
dance game, 72
drum project, 70
features, 58
kits, 60
open and closed circuits, 64
resources, 76
Scratch piano project, 59
sketch of ideas, 73
using Play-Doh with, 70

making
encouraging, 178–180
explained, 4–5
principles, 8–9

Martin, Danielle, 189–190
material exploration, 

encouraging, 141
materials

3D forms, 101
art-making bots, 119
e-textiles, 137
LED wands, 82
musical creations, 60
paper circuits, 37

materials and tools, gathering, 28
maze for a pet, 163–164

MeshMixer plug-in, using with 
Sculptris, 110

Minecraft, sketching avatar for, 111
MIT Media Lab, 8, 190–191
motor

experimenting with, 159
making project with, 11

Museo de los Niños, 3D paper 
toy, 101

musical creations, 12
adding to, 64
arranging materials, 61
asking questions, 62
building first project, 63–66
completing circuits, 62
conductors and 

conductivity, 67
connecting, 63
demoing, 62
documenting and displaying, 

74–75
drawing, 63
ice-cube keyboard, 72
insulators, 67
Journal Prompts, 73
materials, 60
Open Make session, 68–72
opening activity, 61
resources, 76
setting up computer 

stations, 61
sharing and reflecting, 73
space and tools setup, 61
taking further, 67–68
testing, 63
video of activity, 63

musical drawings
playing, 66
showing, 62
troubleshooting, 66

musical instrument program, 
hacking, 70–72

N
Nelson, Janette, 96, 152–153
networking skills, learning, 9–10
Neve Yosef Clubhouse

camera lens, 86
light painting activity, 86
light-up origami, 48

notes pages
3D creations, 116

art-making bots, 133
e-textiles, 154
feedback, 175
final project ideas, 166
light paintings, 98
musical creations, 77
Open Make box, 33
session wishlist, 15
Start Making! makes me 

curious about, 55

O
online stores, 33. See also 

resources; websites
on/off switch, adding to bot, 127
open and closed circuits, 64
Open Make box, 33

building, 26–27
enhancing, 27–28

Open Make projects, building, 
158–159

Open Make session, 11, 13, 25
musical creations, 68–72
paper circuits, 47–49

open mind, keeping, 33
opening activity, 21
organizing space, 21
origami, 48, 54

P
Paint with Light session. See LED 

wands
Panjwani, Alisha

Being a Facilitator, 14
bio, 190
light-up project, 46
Start Making! Creative 

Competencies, 10
paper circuits, 12, 22, 160. See 

also circuits
adding copper tape, 41
adding switches to, 45
attaching battery, 43
attaching LED, 42
completing, 43
demoing, 38
documenting and displaying, 

50–51
examples, 37, 45
generating ideas, 47
getting ready for, 36
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layout for, 40–41
light-up origami, 48
making drawings, 47–48
making LED light up, 39–40
materials, 37
Open Make session, 47–49
opening session, 38
parallel circuit, 45
resources, 54
Safety Tip, 41
series circuit, 46
sharing and reflecting, 49
space and tools setup, 38
structure, 42
troubleshooting, 44

paper lantern tutorial, 54
paper sculptures, 106–107
paper toys, designing, 115
parallel circuit

flow of current in, 53
making, 45

Parroquia de Fátima Clubhouse, 
178–180

peer mentoring, creating 
opportunities for, 44

personalized projects, 13
alien autopsy game, 162–163
building Open Make projects, 

158–159
documenting and displaying, 

162–164
generating ideas, 157–158
getting ready for, 156
idea wall, 157
Journal Prompts, 161
maze for a pet, 163–164
resources, 165
sharing and reflecting, 160

pet maze, 163–164
photography, 12, 85
piano project, 72
play in learning spiral, 8
Play-Doh, using with MaKey 

MaKey, 70
Priester, Cindy, 53–54
principles, 8–9
program, designing, 11–13
projects. See also first project

adding elements, 24
building for first time, 23–24

prototypes and imagination, 159
Puerta 18 Clubhouse

designs for 3D sculptures, 112
light painting, 91

light paintings, 93
self-portrait for 3D 

sculpture, 111
pyramid, taping together, 103

Q
Qi, Jie, 40–41

R
reflect in learning spiral, 8
reflecting and sharing, 29–32
remixing, 123, 149
Remold, Julie, 11
Resnick, Mitchel, 8, 181
resources. See also online stores; 

websites
3D forms, 101
art-making bots, 132
community showcase, 174
e-textiles, 153
LED wands, 97
maker projects, 183
Maker Shed online store, 33
musical creations, 76
online stores for electronic 

materials, 33
paper circuits, 54
personalized projects, 165
Start Making! demo videos for 

facilitators, 33
respect and trust, 9
robots. See art-making bots
Rosenbaum, Eric, 68
Rusk, Natalie, 8, 191

S
Sacramento Food Bank & Family 

Services Clubhouse, 169
safety, 29
safety goggles, wearing, 29
Safety Tips, paper circuits, 41
San Rafael Clubhouse, project for 

Maker Faire, 168
Sci-Bono Clubhouse

collaborating on project, 182
community showcase, 168
conductive materials, 71
lighting up LED with  

battery, 39
Science Buddies—Art Bot, 132
Scratch piano project, 59–60, 68

Scratch programming 
environment, 58, 60
downloading, 60
MaKey MaKey drum 

project, 70
opening and running, 61
resources and support, 76, 115
sample program, 70

Scribbling Machines, 132
sculpting. See 3D forms; digital 

sculpting
Sculptris 3D modeling software, 

101–102, 109–110
self-portrait, designing for 3D 

sculpture, 111
series circuit, 46
session flow diagram, 19
session goals, 20
sessions

adapting, 32–33
adding elements, 24
building first project, 23
choosing activities, 32–33
demoing, 22
descriptions, 12–13
documenting and 

displaying, 32
Open Make, 25–28
opening activity, 21
preparing for, 20
resources, 33
sharing and reflecting, 29–30
wishlist, 15

Sew Electric, 141, 153
Sew the Circuits session, 13. See 

also circuits; e-textiles
sewing

backstitches, 139, 153
circuits, 140, 145
electrical circuits, 147
electronic materials, 141

Shapeways 3D printing 
services, 115

share in learning spiral, 8
sharing and reflecting, 29–32
Show and Share session, 13
Silver, Jay, 63
soft circuits, 140. See also circuits
Sorenson Unity Center Clubhouse

bookmarks and bracelets, 152
ice-cube keyboard, 72
light painting of jumping 

rope, 97
sounds. See musical creations
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space, organizing, 21
spin turntable to photograph 

creations, 165
spoons, interface made with, 72
SRI International, 11
Start Making! 

demo videos for 
facilitators, 33

program, design, 11–13
STEAM (science, technology, 

engineering, art, and math), 5, 
9–10

sticky notes, writing ideas on, 158
stores, finding online, 33
SWICN Clubhouse, sewing 

electronic materials, 141
Switch Basics—Sparkfun, 132
switches

adding to circuits, 45
explained, 53

T
technical tool literacy, acquiring, 

9–10
Tecnocentro Somos Pacífico 

Clubhouse
art-making bots, 121
experimenting with 

motors, 159

project with motor, 11
testing a circuit, 5

terms to know, 67
testing

circuits, 5
musical creations, 63

Tinkering Studio project 
ideas, 165

tools and materials, gathering, 28
Trapp, Jaleesa, 165
troubleshooting

art-making bots, 128
e-textiles, 146
LED wands, 83
musical drawings, 66
paper circuits, 44

trust and respect, 9
trying something new, 33

V
videos, 174

W
wands. See LED wands
websites. See also online stores; 

resources
The Clubhouse Network, 185
evaluation report, 11

LiliPad parts, 137–138
maker communities, 183
MaKey MaKey kits, 60
MeshMixer plug-in, 110
musical creations, 66
Scratch programming 

environment, 60
Scribbling Machines, 132
Sew Electric, 141

wobble, adding to bot, 126
words, drawing with lights, 93

Y
Youth Connections Clubhouse

arrow key interface, 71
bots making drawings, 123
experimenting with 

activities, 25
ideas for projects, 179
initial project, 24
interface made with 

spoons, 72
LED lights, 80
light painting collage, 96
lighting 3D cube, 114
light-up origami, 48
MaKey MaKey, 68
maze for a pet, 163–164
Open Make projects, 157
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