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NuVu students Kate Reed and Mohammed Sayed meet with President Obama at the White House
,PDJHcRXUWHV\(XURSHDQ3UHVVSKRWR$JHQF\

1X9X6WXGLR'sSURMHFWEDVHG
DSSURDFKdevelops students' critical
and creative thinking skills
1X9X6WXGLRLVDVFKRROLQ&DPEULGJH
Massachusetts that applies a design thinking
approach to teaching middle and high school kids.
7KH1X9Xcurriculum is based on an architectural
studio model. Students collaborate on a variety
ofSURMHFWVRUŃVWXGLRVńXVLQJnext generation
software. For one studio, a group of students took
on the task of rethinking how wheelchairs work—
a project that resulted in a trip to the White House
to visit President Obama.
6DED*KROHZDVDQDUFKLWHFWEHIRUHVKHEHFDPH
DFRIRXQGHUDQGcKLHIcUHDWLYHoIILFHUDW1X9X
6WXGLR6KHVD\VWKHVFKRROłVSURMHFWEDVHG
DSSURDFKDVNVDORWRIWKHVWXGHQWVEXWLQWKH
ILYH\HDUV1X9XKDVEHHQLQH[LVWHQFHVKHłVVHHQ
KRZPXFKRIDGLIIHUHQFHLWPDNHVIRUWKHNLGV
Ń7KH\FDQWKLQNRQWKHLUIHHWWKH\FDQEHYHU\
UHVRXUFHIXOŃ*KROHVD\VŃDQGWKH\KDYHD
SUHWW\VRSKLVWLFDWHGSRUWIROLRRISURMHFWVWKDW
VKRZFDVHVWKHLUWKLQNLQJDELOLW\LQUHDOZRUOG
DSSOLFDWLRQVń
*KROHVD\VWKHLGHDLVWRFUHDWHDQLQQRYDWLRQ
VSDFHIRUVWXGHQWVWROHDUQFUHDWLYHSUREOHP
VROYLQJVNLOOV7KH\XVHDQRSHQHQGHGSURFHVVWR
SURGXFHVROXWLRQVWRLQWHUHVWLQJcomplex
problems, tackling all the iterative, non-linear
challenges along the way.

The wheelchair challenge
7KLVSDUWLFXODUSURMHFWFDPHRXWRIDFDVXDO
FRQYHUVDWLRQDIWHUVFKRRO*KROHVD\VIDFXOW\DQG
VWXGHQWVZHUHWDONLQJDERXWSRVVLEOHIXWXUH
VWXGLRVZKHQ0RKDPPHG6D\HGDVWXGHQWDW
1X9XVWDUWHGWDONLQJDERXWWKHLVVXHVKHKDd
ZLWKKLVZKHHOFKDLU(YHQWKRXJKKLVFKDLULVD
WRSRIWKHOLQHPRGHOVRPHEDVLFSUREOHPV
FUHDWHGFKDOOHQJHVIRUKLP,VVXHVUDQJHGIURPD
ODFNRIVSHHGWRVRUHDQGGLUW\KDQGs
7KLVIRVWHUHGPRUHGLVFXVVLRQWKDWXOWLPDWHO\OHG
WRDŃ+DFNLQJWKH:KHHOFKDLUńVWXGLRDWWKH
VFKRRO7KHLGHDZDVQłWWRUHGHVLJQWKHHQWLUH
ZKHHOFKDLUEXWWRORRNDWZD\VLWFRXOGEH
PRGLILHGWRHQKDQFHWKHXVHUH[SHULHQFH

The solution
A half a dozen or so projects came out of the
"Hacking the Wheelchair" studio, but one
standout idea came from students Kate Reed
and Nathaniel Tong. The two decided to try to
make the wheelchair faster. They brought in
experts to help guide them through the process,
from engineers to a bicycle expert with a variety
of parts for them to examine. They then settled
on a ratchet mechanism, and began the process
of designing, refining, and prototyping. They
used a freewheel, and used Fusion 360 to design
various attachments for it.
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6WXGHQWVDW1X9X6WXGLRXVHGHVLJQWKLQNLQJand Fusion 360 to collaborate,
GHVLJQDQGFUHDWHREMHFWVZLWKpositive, real-world applications
7KHFRPSOHWHUDWFKHWDVVHPEO\WKHQDWWDFKHdWR
theZKHHOFKDLUłVZKHHO DQGemployed a rowing
motion to propel the chair.
$OOSDUWVZHUHFUHDWHGwithD'SULQWHUZKLFK
can WDNHDVLJQLILFDQWDPRXQWRIWLPHWRPDNHWKH
YDULRXVFRPSRQHQWVŃ<RXGRQłWZDQWWRZDVWH
WLPHFRQVWDQWO\EXLOGLQJDQHZPRGHOńVDys
*KROH6KHHPSKDVL]HGWKHFULWLFDOneed
WREHDEOHWR make FKDQJHVto a design before
printing. "It's really important in our iterative cycle
that students are constantly going back, assessing,
and refining it. They are learning from their tests
and product iterations. So that was a key part of
how the students were using it and why we really
embraced Fusion 360 for its rapid iteration
capabilities."
:KHHOFKDLUSURMHFWJHWVVWXGHQWVWKLQNLQJ
GLIIHUHQWO\DERXWWKHPVHOYHV
8VLQJWKHZKHHOFKDLUVWXGLRDVDMXPSLQJRII
SRLQWKate and NathanielFRQWLQXHGWKHLUOHYHU
SURMHFWIRUDQRWKHUVL[PRQWKVRUVRThey gave
the world a valuable tool. Their hand crank will
enable wheelchair users to employ different
muscles, and help them to get around with less
dirt and fewer blisters. In return, the students
gained expertise in the design software and
hardware necessary to complete the project, as
well as applying for three patents on the device.
They also grew personally through the experience.
Kate Reed, in particular, found new interests as a
result of the collaborative, problem-focused nature
of the work. She came to NuVu Studio with a
strong music and visual arts background, but she
wasn't particularly interested in science and
engineering. Her work on studio projects like
"Hacking the Wheelchair" changed that. "She
actually fell in love with engineering," says Ghole.
"So now if you ask her about what types of
colleges and universities she's looking at, she is
looking at a number of engineering schools, and I
would not have even imagined that scenario a
couple of years ago."

The wheelchair propulsion device in place
,PDJHFRXUWHV\1X9X6WXGLR

In 2013 President Obama announced the
ConnectED initiative. It’s a program designed to
give the best technology and training to the
country’s students. Autodesk is participating
through its "Design the Future" program, making
software and training available to America's high
school students for free.* This wheelchair lever is a
direct result of these initiatives. Even so, no one at
NuVu Studio was expecting a call from the White
House. But organizers RIWKH:KLWHHouse Science
)DLUFDXJKWZLQGRIWKH1X9Xstudents' work,
whichOHGWRDQLQYLWDWLRQIRUKate Reed and
Mohammed Sayed to visit President Obama and
show him their design. Their visit was the
culmination of months of work. It highlights the
value of a teaching philosophy that emphasizes
collaboration and design thinking to unleash
students' creativity.

:HDUHDOZD\VDPD]HGE\
WKHZRUNDQGWKHLQJHQXLW\
of theVWXGHQWVDQG
WKHLUGHHSGHVLUHWRJR
WKURXJKWKHVWUXJJOHWR
PDNHVRPHWKLQJWKDWłV
UHOHYDQW— DQGWKHQEH
LPSDFWHGE\WKDWH[SHULHQFH
— 6DED*KROH
&RIRXQGHU&KLHI&UHDWLYH2IILFHU
1X9X6WXGLR

"I want to thank you for inspiring me," Obama said
in remarks at the science fair. "Keep exploring.
Keep dreaming. Keep asking why. Don’t settle for
what you already know. Never stop believing in the
power of your ideas, your imagination, your hard
work to change the world."

The result
6WXGHQWVDW1X9X6FKRROuse a collaborative,
project-basedDSSURDFKto learning. They use
AutodeskWRROVLQWKHFRXUVHof their work to help
create objects with real-world applications to
enhance their education. In the process, they learn
critical science, engineering, and entrepreneurship
skills, and advance their understanding of their
own capabilities. Autodesk software is free to
students and faculty around the world. Visit
students.autodesk.com to learn more.

Students used Autodesk Fusion 360 to design and modify their ratchet-lever device for the wheelchair
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