CHAPTER 1

Oigins and Guiding Principles of the Conputer C ubhouse
Nat al i e Rusk, M tchel Resnick, and Stina Cooke

Technol ogy has changed a great deal in the 15 years since we
started the first Conputer C ubhouse. At the time, no one was
carrying around cell phones. Mst people had never heard of the
I nternet. The nost popul ar websites today — such as Googl e,

Yahoo, and YouTube — did not yet exist. Although technol ogies
have changed radically, the notivations and needs that led to
starting the Conputer C ubhouse program have renai ned the sane
and continue to drive the programtoday. So we find it useful to
reflect back on the ideas and issues that sparked us to start the
first Cubhouse. In this chapter we tell the story of the origins
of the first Conputer C ubhouse and then discuss the four core
principles that have guided the devel opnent of the C ubhouse

program since its beginning nore than 15 years ago.

How t he Conputer C ubhouse Started
The first Conputer C ubhouse was created in response to a
group of children sneaking into a nuseum During school vacation
week in Decenber 1989, The Conputer Miseum i n downt own Boston
of fered a robotic workshop for famlies, using LEGO Logo robotics
materials borrowed fromthe MT Media Lab. Anyone could drop in
to participate. On the second day of the week, a group of four

children showed up, speaking to each other in a conbination of



Engli sh and Spani sh. One of the boys in the group, about age 11
pi cked up a small gray LEGO notor. He was shown how to plug it
into power source to turn it on. The notor began to spin. He
call ed out excitedly for his conpanions to cone see. “Mra, mral
Look at this!” The children started to build a car out of LEGO
mat eri al s and began to program a conputer to control the
novenents of their car. The children canme back to the nuseum day
after day, eager to learn nore. After playing with the car for a
while, they built and programed a crane to |lift the car. At the
end of the week, the robotics workshop was over, and the LEGO
Logo robotics materials were returned to MT.

The next week, the nuseumwas very quiet. At 3:00 in the
afternoon, the doors to the nmuseunis | arge el evator opened.

I nsi de were the boy and his friends. They asked, “LEGO Logo?” W
expl ai ned that we no |onger had the materials avail able. They
wander ed around the nmuseum trying out the exhibits. However,
museum exhi bits are typically designed for short-term
interaction, and do not offer opportunities for open-ended
design. The children | ooked di sappoi nt ed.

A coupl e weeks later, a nuseum adm ni strator sent an eni l
nmessage to the staff, warning themto be on the | ookout for a
group of kids sneaking into the nuseum and to alert security if
the children were seen. It turned out these were the sane
chil dren who had enthusiastically participated in the weekl ong
roboti cs workshop. Now, because they were hangi ng around the

museum they were beginning to get into trouble with security.
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We asked around to see if there were |ocal after-school
centers where these children could participate, but there were
none in the downtown area. W al so investigated what technol ogy-
based | earning prograns were available for youth in the greater
Boston area. W found conmunity technol ogy centers that offered
children opportunities to play educational ganes or to take
cl asses on basic conputer skills, but no prograns that provided
opportunities for youth to develop their own creative projects.

The children sneaking into the nuseum want ed sonet hi ng
different. They were eager to try out new technol ogi es. Here was
a group of children who wanted to keep com ng back to the nuseum
to work on projects that we knew were educationally val uabl e
(Resni ck, 2006). They were reaching out, but there was nowhere

for themto go.

Creating the Conputer C ubhouse Mbdel

So we began to explore the possibility of creating a new
type of learning center that woul d address the needs and
interests of these and other young people in the area. Qur goal
was to create a |l earning space where youth could have access not
just to the latest conputer technol ogy, but also access to people
who could inspire and support them as they devel oped creative
projects based on their interests. As we devel oped our plans, we
drew on the |l atest ideas from educational researchers and
practitioners, and on our own experiences working in experinental

educational projects. W brought together advisors from
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uni versity research groups and conmunity youth prograns. W al so
met with |ocal youth and put together a youth advisory board.

Qut of these discussions energed the ideas and plans for the
first Conputer C ubhouse. Early on, we identified four guiding
principles for the Conputer C ubhouse (Resnick & Rusk, 1996a). W
applied these principles to set up the first Conputer C ubhouse
at the Conmputer Museum But the principles have continued to play
an inportant role as the C ubhouse network expanded to nore than

100 sites over the past 15 years.

Principle 1: Support Learning through Design Experiences
What was the secret to the success of the LEGD Logo wor kshop t hat
sparked the idea for the first Conputer C ubhouse? A key factor,
in our mnds, was the way that participants were actively engaged
in designing, creating, and inventing things. Too many
educational initiatives try to transmt or deliver information to
| earners. The Conputer O ubhouse is based on a different nodel of
| earni ng and education, where the focus is on “construction”
rather than “instruction.”

| ndeed, the C ubhouse | earning approach draws on an
educati onal phil osophy known as constructionism devel oped by MT
Prof essor Seynour Papert (1993). Constructionismis based on two
types of “construction.” First, it asserts that learning is an
active process, in which people actively construct know edge from
their experiences in the world. People don't get ideas; they make
them This aspect of construction conmes fromthe constructivi st

t heory of know edge devel opnent by Jean Piaget. To Piaget’s
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concept, Papert added another type of construction, arguing that
peopl e construct new know edge with particul ar effectiveness when
they are engaged in constructing personally-nmeani ngful products.
Learners mght be building a scul pture, witing a poem conposing
a song, or programrmng a conputer animation. Wat’'s inportant is
that | earners are actively engaged in creating sonething that is
meani ngful to thenselves or to others around them

These ideas are at the core of the O ubhouse | earning
approach. At C ubhouses, young people don’'t sinply interact with
technol ogi es, they design and create with technol ogi es. Rat her
t han just watching ani mati ons and vi deos on the web, C ubhouse
menbers create their own ani mati ons and vi deos. Rather than
pl ayi ng conput er ganes, C ubhouse nenbers create their own
conput er ganmes (see al so Chapter 3).

Activities at C ubhouses vary widely, fromconstructing
robotic inventions to orchestrating virtual dancers to witing
lyrics to a song. But these varied activities are all based on a
common framewor k: engagi ng youth in |earning through design. To
support these activities, Cubhouses provide a variety of design
tools, including tools for digital nusic recording and editing;
web publishing; conputer programm ng and ani mation; inmge and
vi deo editing; designing and rendering three-di nensi onal nodels,
and creating and controlling robotic machines. C ubhouse nenbers
often transition quickly fromentry-|level software to
prof essional |evel tools. As O ubhouse nenbers work with these
tools, they build toward greater confidence and techni cal

fluency. For exanple, a young person may start by creating inmages
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with a sinple paint programlike KidPix, then shift to Photoshop
to explore nore advanced i mage mani pul ati on and vi sual effects,
then learn to use Scratch or Flash to animate their creations.

At O ubhouses, young people not only |earn how to use these
tools, they learn how to express thensel ves through these tools.
They learn not only the technical details, but also the
heuristics of being a good designer: how to conceptualize a
project, howto nake use of the materials available, howto
persist and find alternatives when things go wong, and how to
view a project through the eyes of others. In short, they learn
how t o nmanage a conplex project fromstart to finish

As C ubhouse nenbers work on design projects, the nove
t hrough what we call the “creative design spiral” (see Figure 1).
In this process, they inmagine what they want to do, create a
proj ect based on their ideas, experinent with alternatives, share
their ideas and creations with others, reflect on their
experiences — all of which | eads
themto i magi ne new i deas and new w
projects. As youth go through this w
process, over and over, they |learn w

to develop their own ideas, try them

out, test the boundaries, solve @ @
probl enms, get input fromothers, and
generate new i deas based on their

experiences.
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Young people often begin with a relatively sinple design
project, such as taking a photo of thenselves and placing it into
a scene. This initial type of project engages themin the
creative design spiral over an afternoon or two. For exanple,
they m ght start by inmagining what kind of scene they want to
create, then take a photo of thenselves, edit it into a
background (such as a sporting event or favorite place),
experinment with visual effects, print and show it to others, and
di scuss ideas for further projects. After sone reflection, they
m ght decide to add nore characters to the scene and conti nue
with the next iteration of the spiral

As young peopl e becone nore fluent with various tools and
aspects of the design process, they often devel op bigger plans,
requiring longer time scales, such as nmaking a stop-notion
ani mation, a sophisticated 3D nodel, or a collection of songs for
a nusic al bum These projects often becone nore conpl ex and

i nvol ve nore peopl e working together as a team

Principle 2: Help Youth Build on their Om Interests

In schools of education, the focus is usually on nethods of
teaching, not notivations for |earning. Many courses for

educat ors enphasi ze how and what to teach, but sel dom exam ne why
students m ght want to | earn. Wen the issue of notivation is
addressed, the enphasis is often on extrinsic notivators and

i ncentives, such as grades and prizes based on performance. Wy?
Many peopl e assune that learning is inherently boring. To

notivate students to |learn, sone educators assune that they need
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to offer rewards, or turn the subject matter into a conpetitive
gane, with prizes for those with the best scores.

Yet if you | ook outside of school, you can find many
exanpl es of people learning — in fact, |earning exceptionally
wel | =i t hout explicit rewards. Youth who seemto have short
attention spans in school often display great concentration on
projects that they are truly interested in. They m ght spend
hours learning to play the guitar or performtricks on a
skat eboard. |ndeed, many of the npbst successful designers,
scientists, and other professionals trace their involvenent and
success in their fields back to a childhood interest. Cearly,
youth interests are a great untapped resource.

When youth care about what they are working on, the dynamc
of teaching changes. Rather than being “pushed” to | earn, youth
work on their own, and seek out ideas and advice. Youth are not
only nore notivated but they al so devel op deeper under st andi ngs
and richer connections to know edge.

At first, some youth interests mght seemto be trivial or
shal |l ow, but youth can build up | arge networks of know edge
related to their interests. Pursuing any topic in depth can | ead
to connections to other subjects and disciplines. The educati onal
challenge is to find ways to help youth nmake those connections
and develop themnore fully. For exanple, an interest in riding a
bi cycle can lead to investigations of gearing, the physics of
bal anci ng, the evolution of vehicles over tine, or the

environnmental effects of different transportati on nodes.
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Cl ubhouses are designed to support youth in devel oping their
interests. Wiile youth from hi gh-incone househol ds generally have
many opportunities to build on their interests (for exanple,
nmusi ¢ | essons and specialty canps), the youth who typically cone
to Computer C ubhouses have had few such opportunities. Many have
not had the resources and support to identify and explore
potential interest areas, let alone to build on them

Cl ubhouse participants are encouraged to nmake their own
choi ces. Just comng to a C ubhouse involves a choice: all of the
yout h at O ubhouses have chosen to be there, and they can cone
and go as they please. Once inside a O ubhouse, participants
continually confront choices on what to do, howto do it, and
whomto work with. C ubhouse staff and nentors hel p these youth
gain experience with self-directed | earning, helping them
recogni ze, trust, devel op, and deepen their own interests and
tal ents.

Hel pi ng youth develop their interests is not just a matter
of letting themdo what they want. Young people nust be given the
freedomto follow their fantasies but also the support to nake
t hose fantasies come to life. On the walls, shelves, and hard
drives of C ubhouses, there are |arge collections of sanple
projects, designed to provide participants with a sense of the
possible and with nultiple entry points for getting started. In
one corner of each O ubhouse is a library of books, magazi nes,
and manuals filled with nore project ideas (and a sofa to nake

readi ng nore confortable). Many youth begin by m m cking a sanple
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project, then work on variations on the thenme, and soon devel op
their own personal path, stemm ng fromtheir personal interests.

Thi s approach works only if the environnment supports a great
di versity of possible projects and paths. Young people have a
wi de variety of different interests, so C ubhouses need to
provide a wide variety of different activities to match those
interests. The conputer plays a key role here. The conputer is a
type of “universal machine,” supporting design projects in many
di fferent domains: nusic, art, science, and mathematics. At any
time, a pair of youth m ght be using a conputer to create a
graphic animation, while at the next conputer another partici pant
m ght be using a simlar conputer to programa robotic
construction.

Cl ubhouse projects often require expertise in a variety of
di fferent domai ns. For exanple, creating a nusic video involves
recording in the nmusic studio, shooting and editing video,
designing an al bum cover for the CD, creating a website for the
group. Such projects allow C ubhouse nenbers with different
interests to work together and | earn new skills from one anot her.

Sonetinmes, people msinterpret this guiding principle. Wen
t hey hear that O ubhouses encourage youth to build on their own
interests, they assune that adults need to get out of the way,
and | et O ubhouse nmenbers do everything thenselves. For exanpl e,
we once heard soneone propose to | ead a workshop for C ubhouse
nmenbers, helping themlearn to create ani mated com c books.
Anot her person initially dism ssed the idea, explaining: “W

don’t do workshops at the C ubhouse. W | et O ubhouse nenbers
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follow their own interests.” But that’s not what is intended by
this guiding principle. It’s inportant for young people to have
choice in what to explore, but they often need a great deal of
support in identifying and pursuing their interests. W would
advi se agai nst a C ubhouse organi zi ng a mandat ory wor kshop where
all d ubhouse nenbers were required to | earn about ani mated comc
books. But as |ong as nenbers have the choice of whether or not
to participate, we think it’s a great idea to offer workshops for
Cl ubhouse nmenbers. Such workshops can hel p O ubhouse nenbers

di scover what areas that they are (or are not) interested in, and
help themlearn new skills that will be useful in pursuing their

i nterests.

Principle 3: Cultivate “Enmergent Conmunity”

A typical conputer lab for 30 children is set up with 30
conputers on tables in straight rows facing the front of the
room This setup is designed for children to face the teacher at
the front of the roomand to work alone. In contrast, we designed
t he C ubhouse space with an explicit goal of encouragi ng and
supporting coll aborati on.

In a typical Conputer C ubhouse, each table wth a conputer
has two or three chairs to facilitate youth working together. The
tables are placed in small clusters around the edges of room
| eavi ng nore space for circulating around the room The chairs in
Cl ubhouses all have rolling wheels, allow ng nenbers to interact
with others nore easily, by rolling over to see what is on

anot her conputer. In the mddle of each C ubhouse is a | arge
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green table without any conputers on it. This table acts as a
type of village common, where people cone together to share ideas
and to work on plans, drawi ngs, crafts, and building projects —
or sinply to have a snack and catch up

The C ubhouse space is designed to have the feel of a
creative design studio, a conbination of an art studio, nusic
studi o, video studio, and robotics |ab. Sonme of the design
choi ces m ght seem uni nportant (or, even extravagant), but we
have found that the design of the space deeply influences the
attitudes and activities of the participants. As soon as youth
wal k into the O ubhouse, the setup of the space suggests
possibilities. They can see tools and exanples to spark their
interest and imagi nati on. At one new Conputer C ubhouse, the
director remarked with surprise that the behavior of the young
peopl e changed dramatically for the better when track |ighting
was installed. And many C ubhouse staff have noted that the
rolling chairs, though sonetines a distraction, make it nuch
easier and nore likely for C ubhouse nenbers to share and
col l aborate with one anot her.

Projects at C ubhouses are not fixed entities; they grow and
evol ve over tine. At C ubhouses, no one is assigned to work on
any particular team Rather, comunities “energe” over tine.
Design teans forminformally, coal escing around conmon interests.
Communities are dynamc and flexible, evolving to neet the needs
of the project and the interests of the participants (Resni ck,

1996) .
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To support these evolving collaborations, Conputer
Cl ubhouses recruit a culturally diverse teamof adult nentors—
prof essional s and col | ege students in art, nusic, science, and
technol ogy. Mentors act as coaches, catalysts, and consultants,
bringi ng new project ideas to their C ubhouses. Mst nentors
volunteer their tinme (see also Chapter 8). On a typical day,
there are two or three nmentors at a C ubhouse. For exanpl e,
engi neers m ght be working on robotics projects with C ubhouse
participants, artists on graphics and ani mati on projects,
programmers on interactive ganes. For youth who have never
interacted with an adult involved in academ c or professional
careers, this opportunity is pivotal to envisioning thensel ves
followi ng simlar career paths.

In this way, C ubhouses provide nore than just access to
technol ogy. Youth in | owinconme nei ghborhoods need access not
only to new technol ogi es but also to people who know how to use
technology in interesting and creative ways. C ubhouses take
advant age of an untapped | ocal resource, providing a new way for
people in the comunity to share their skills with | ocal youth.

By invol ving nentors, C ubhouses provide inner-city youth
with a rare opportunity to see adults working on projects.
Mentors do not sinply provide “support” or “hel p”; many work on
their own projects and encourage C ubhouse youth to join in. John
Holt argued that children |earn best fromadults who are worKking
on things that they thenselves care about. As Holt wote: “I'm

not going to take up painting in the hope that, seeing ne,
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children will get interested in painting. Let people who al ready
like to paint, paint where children can see thent (Holt, 1977).

At O ubhouses, youth also get a chance to see adults
learning. In today’'s rapidly changing society, perhaps the nost
inmportant skill of all is the ability to learn new things. It
m ght seem obvious that youth, in order to becone good | earners,
shoul d observe adults learning. But that is rarely the case in
school s. Teachers often avoid situations where students wll see
them | earning: they don't want students to see their |ack of
know edge. At C ubhouses, youth get to see adults in the act of
| earni ng. For sone C ubhouse participants, it is quite a shock.
Several of themwere startled one day when a C ubhouse staff
menber, after debugging a tricky programm ng probl em excl ai ned:
“l just |earned sonething!”

For exanple, two graduate students froma |local university
decided to start a new robotics project at one of the Boston-area
Cl ubhouses. For several days, they worked on their own; none of
the youth seened particularly interested. But as the project
began to take shape, a few youth took notice. One decided to
build a new structure to fit on top of the robot, another saw the
project as an opportunity to |earn about programmng. After a
nmonth, there was a small team of people working on several
robots. Some youth were integrally involved, working on the
project every day. O hers chipped in fromtine to time, noving in
and out of the project team The process allowed different youth
to contribute to different degrees, at different tinmes—a process

t hat sonme researchers call “legitimte peripheral participation”
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(Lave & Wenger, 1991). As youth becone nore fluent with the
technol ogi es at C ubhouses, they too start to act as nentors.
Over time, youth begin to take on nore nentoring roles, helping
i ntroduce newconers to the equi pnent, projects, and ideas of the

Cl ubhouse.

Principle 4: Create an Environment of Respect and Trust
When visitors walk into a C ubhouse, they are often inpressed by
the artistic creations and the technical abilities of C ubhouse
participants. But just as often, they are struck by the way
Cl ubhouse youth interact with one another. The C ubhouse approach
puts a high priority on developing a culture of respect and
trust. These val ues not only make the C ubhouse an inviting place
to spend tinme, but they are essential for enabling O ubhouse
youth to try out new ideas, take risks, follow their interests,
and devel op fluency with new technol ogi es. Indeed, none of the
ot her guiding principles can be put into practice w thout an
envi ronment of respect and trust.

There are many dinensions to “respect” at C ubhouses:
respect for people, respect for ideas, respect for tools and
equi pnent. Mentors and staff set the tone by treating C ubhouse
youth with respect. Right fromthe start, participants are given
access to expensive equi pnent and encouraged to develop their own
i deas. “You mean | can use this?” is a common question for youth
to ask when they first visit a C ubhouse and find out about the

resources and options available to them
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Even with all these options, youth won't take advantage of
the opportunities unless they feel “safe” to try out new ideas.
In many settings, youth are reluctant to do so, for fear of being
judged or even ridiculed. At O ubhouses, the goal is to nmake
participants feel safe to experinment and explore. No one should
get criticized for m stakes or “silly” ideas.

Youth are given the tinme they need to play out their ideas;
it is understood that ideas (and people) need tinme to devel op.
One new O ubhouse partici pant spent weeks mani pul ating a few
i mages, over and over. But then, like a toddler who is late
learning to talk, but then starts speaking in full sentences, she
started using these inages to create spectacul ar graphic
ani mat i ons.

Cl ubhouse youth are given |lots of freedom and choice. One
partici pant expl ained why he |iked the C ubhouse nore than
school : “There’s no one breathing down your neck here.” But with
this freedom cone hi gh standards and hi gh expectations. C ubhouse
staff and nentors do not sinply dole out praise to inprove the
“sel f-esteent of the youth. They treat youth nore |ike
col | eagues, giving them genui ne feedback, and pushing themto
consi der new possibilities. They are always asking: Wat could
you do next? What other ideas do you have? Many C ubhouse youth
are |l earning not only new conputer skills but new styl es of
interaction. C ubhouse youth are treated with respect and trust—

and they are expected to treat others the sane way.
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The Evol ution of the Guiding Principles

Over the past 15 years, these four guiding principles have
continued to provide a framework of shared val ues for the
expandi ng network of Conputer C ubhouses. But the principles are
not static. As new C ubhouses have opened around the world, the
gui ding principles have evolved to fit changi ng contexts.

Wen we first tal ked about “energent conmunity,” for
exanpl e, we were thinking about the community of staff, nentors,
and nmenbers within an individual Conputer C ubhouse. As tine went
on, the idea of “comunity” evolved. C ubhouses began reaching
beyond their walls to devel op coll aborations with their | ocal
communities. And as nore and nore C ubhouses opened, C ubhouses
began to focus on another type of community: the extended
community of C ubhouses around the world. Just as new i deas
energe through interactions anong nenbers, nentors, and staff
wi thin each individual Cubhouse, new ideas al so energe through
i nteractions anong the worl dw de network of C ubhouses.

The C ubhouse gui ding principles need not be limted to
Cl ubhouses thenselves. In recent years, a grow ng nunber of
school s and community organi zati ons have expressed interest in
t he C ubhouse | earni ng approach. One aspect that has received
attention is the role of nentors collaborating with youth on
creative projects, which differs fromthe typi cal one-on-one
tutoring in many after-school progranms. H rsch and Wng (2005),
in the Handbook of Youth Mentoring, describe the Conputer
Cl ubhouse approach as a prom sing direction for nmentoring in

after-school centers.
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A key challenge for the years ahead is to provi de support
and connections anong educators and programstaff interested in
appl yi ng the C ubhouse guiding principles in their |oca
settings. Wth increased access not just to creative applications
of technol ogy but also to a dynami c and supportive | earning
community, nore young people around the world will have
opportunities to devel op as capable, confident, and creative

t hi nkers.

Not es
Portions of this article previously appeared in Resnick, Rusk, &

Cooke, 1998; Resnick & Rusk, 1996a; and Resnick & Rusk, 1996b.
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