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(Empowerment through prototyping and design)
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Introduction
What this is (and is not)
Disability is complex and touches such an incredible range of perspectives, identities, professions, etc. We value
the dedication and expertise of so many professionals who dedicate their lives to serving this cause.
Our aim IS to:
• Share what we’ve been doing and how (because it has
produced some pretty incredible shifts in perspective)
• Share our experience and expertise as design
professionals
• Share our experience primarily working with the
upper limb difference community
• Invite you to pick and choose the pieces that resonate
with you, in your context
• Come along with us with an open mind, to “test out”
a mindset that might be different

Our aim IS NOT to:
• Criticize anyone’s current approach. (We appreciate you
and what you are doing.)
• Suggest that ours is the “right” way. (We understand
many approaches are needed.)
• To suggest that this approach is appropriate for all
types and degrees of disability
• Represent ourselves as experts in Disability nor
Assistive Technology

It’s the easiest thing in the world to come up with reasons why you can’t do something new or different
(especially in a constraint-driven environment). We invite you to consider, not if you could incorporate any of
this approach into your current practice, but how and what it would look like.

Who We Are

bornjustright.org
Born Just Right, our umbrella
organization, believes giving kids
design and STEM knowledge
empowers them to create their
own solutions.

boostxbjr.org
BOOST Workshops are a chance
for kids with disabilities to come
together to learn new technology
and work with designers and
engineers to prototype their
custom boosted self.

makejustright.com
Make Just Right is our youth
design consultancy. It specializes
in helping products and services
to be more inclusive. Our team
of consultants are all young
designers (ages 13-19) with
physical disabilities.

These resources and this approach were developed by Kate Ganim, who is currently BJR’s Senior Program
Manager. Sign up for updates and new resources at boostxbjr.org/educators.
boostxbjr.org

kate@bornjustright.org
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The Big Picture

6 Major Takeaways
1. Get hands-on with prototyping now.
2. Create the right environment for generating ideas.
3. Design with not for (deeper than surface level).
4. Reframe the question/mindset for empowerment.
5. Let go of your assumptions and expectations. Let them drive.
6. You don’t need to have all the answers. Figure it out together.

Reframing the Question/Mindset for Empowerment
Common Assumptions Around Disability

Consider, instead...

A disability = a problem to be solved

A disability = a lifelong condition,
an identity to celebrate, a community to be a part of

Assistive devices look Medical /
User looks like a “patient”

Assistive devices look trendy and stylish (eg glasses)
User looks dignified, independent, fashion-forward
Opportunity for self-expression

People with disabilities (PWD) are in need of help /
Recipients of aid

PWD are capable of creating their own solutions,
and know their needs best.

PWD understood to be “Need knowers” and
“End users”

PWD seen as designers + makers
Designer who is also end user

Missing or lacking something, disadvantaged

Whole just as they are. Unique perspective +
capabilities such as creativity + adaptability

Assistive devices, prosthetics

Body mods, enhancements to the natural body
(blur distinction between prosthetic + exoskeleton)

Assistive devices as functional, efficient

Assistive devices as expressive, beautiful, dignified

Focus on what a body lacks

Focus on what a body has

Focus on body

Focus on experience

Applique is not the same as design.
It is great to give users a choice when possible. Allowing a user to choose a color, character, etc to decorate their
assistive device, is better than giving them no choice, but it is not design, nor is it involving them in the design
process. This is a surface-level applique.
Applique may be the maximum that is feasible in your context, in which case - great! Keep doing it!
If you can go deeper than applique and involve the user in the design process, give it a shot! It’s empowering
for your user, they will end up with a solution that’s more strongly based on their needs, you will have their
buy-in for that solution, and you might expand your skills or thinking in the process.
boostxbjr.org
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Helpful Frameworks
for a Design Mindset

These are for your reference, or may be used when working with adults who are unaccustomed to the creative process.

The Six Thinking Hats are all valid and
helpful - but some are much more useful
in certain circumstances than others.
For generative brainstorming and early
on in the design process, participants
should “wear” their YELLOW and
GREEN hats.
Black hats are best saved for later stages
of the design process.

This diagram is about the importance of
thinking BIG and exploring crazy ideas.
We can easily go from “Question” to their
obvious “Answer.”

Image courtesy of ISKME

If we allow ourselves to go all the way
out into left field and explore the
“Possibilities,” then the real design work
is in figuring out how to bring one of those
big ideas to life as we build a “Solution.”

Facilitator’s Mindset + Approach
•
•
•
•
•
•
•
•
•

Let go and allow participants to drive their concept.
Listen deeply, and try to understand.
Withhold your judgement and celebrate wild ideas.
Be positive.
Be ready for wild cards and improvise.
Provide safety and support.
Ask questions as opposed to providing answers
Anticipate challenges and redirect
Have fun!

boostxbjr.org

kate@bornjustright.org

“BYO Body Mod!” - Facilitation Guide | 5

Design Process
These 8 components are non-linear, and happen multiple times during the design process.

Build Skills: What do
you need to make the
project happen? This
can be skills you learn,
experts you talk to, tools
and materials you use,
funding or permission
you need, and more. Take
some time to gather the
resources and master the
skills that you need!

Explore Ideas: Test as
many possible solutions
as you can. Brainstorm,
prototype quickly, and
repeat pushing ideas
really far and wide. At
this point, every idea
is worth talking about
even if it sounds crazy.
Be open, listen closely to
other ideas, and be willing
to let your ideas go. What
can you think of that
would make the project
even more AWESOME?
Focus on goals - don’t
worry at this point about
constraints.
boostxbjr.org

Observe: Take a close look
at the world around you.
Understand everything
you can about the context
of your challenge. Notice
what’s working, what
isn’t, and look around
you for strategies and
opportunities that work
in a different context.
Strategies can come from
some pretty unexpected
places!

Implement: This is
where ideas get narrowed
and
refined
after
Exploring Ideas. How do
you take those crazy ideas,
and make them a reality?
This is where we start
looking more closely at
constraints. It is normal
in this stage for ideas
to become less crazy, as
you figure out a way that
you can actually build it.
Focus in on prototyping
the details and making
a specific plan to build
them.
kate@bornjustright.org

Define Goals: This is all
about defining goals and
constraints. What are you
trying to do? What are the
limitations of the project?
Define your goal based
on what it should do
(ex: make a comfortable
spot for people to relax)
rather than what it is (ex:
a chair). Talk to other
stakeholders to find out
what they want. How can
you make something that
meets the needs of the
whole community?

Communicate: This is
talking and writing as
much as it is drawing
and prototyping. Make
a model, talk, sketch,
gesture wildly - find a way
to describe your idea to
others that works for you,
and them. Sometimes
you might need to try
a few different ways of
communicating to get
people to understand.

Evaluate: This feedback
should be frequent. Go
back to your project’s
goals and constraints.
Does your idea meet
those conditions? You can
try to figure this out on
your own, or ask someone
else to give you feedback.
Feedback is like food for
a project - you need it for
the project to grow.

The Wild Card: Delight
in life’s randomness and
curveballs. Adapt. Maybe
you get a new constraint
halfway through the
project that means your
idea won’t work. Take
a breath. Go back to
your goals and (new?)
constraints + find a new
path. Get outside of your
head! Don’t be afraid
to shake things up and
switch creative gears!
What would happen if
you built this on the
moon? At the bottom of
the ocean?
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Facilitation Techniques
The Ask Library
General guidelines
Yes/ no questions are less useful than what, where, when, how questions.
“Why?” is a question that puts the receiver on the defensive and should be avoided.
Helpful questions for engaging students
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

How would it look if you were designing it to go on the moon? At the bottom of the ocean?
Try out the “question circle”: What would you like? What will having that do for you? [Repeat]
What do you think you should do? What would you like to do?
Do you want to develop more options?
What’s working about this design/option? What would you like to see more of?
What technologies, software programs, etc. are you comfortable with?
What tools or skills do you need to make this work?
What activity would you like to do instead?
Would any of these tools or materials be helpful?
What is your idea? How can you explain it to someone else, using pictures, words, and/or models?
How would you like to accomplish that specifically?
How can I help? / Do you want to take a break? / (Energizer activity with group)
What tools will you need to do that? / How would you do that?
I wonder what would happen if….
Why did you choose ______? / What are you trying to do?
The challenges I would see with this idea are (x) + (y). How could you address those?
Does it meet the goals and constraints?
What do you want to be working on? (If frustrated or not engaged)
It might help to try _______. / If I was going to _____, I would do it this way.
What are your next steps? / These are a few ways you could move forward
I love (x) + (y) because ____. I’m not sure if (b) + (d) is adding to the design because...

Additional tips
•
•
•
•
•
•

Talk to them from their eye level (instead of standing up over them)
No judgement on ideas - physics and constraints will do that for them.
Build a clear understanding in your head. Don’t make any assumptions - ask them to fill in those gaps.
You’re a partner of the team. Jump in and help problem solve as needed!
You can insert your ideas sparingly, and subject them to same tests
If you’re suggesting solutions, suggest a few and let them decide/evaluate
boostxbjr.org
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Sample Conversation - Participant and Facilitator
This sample conversation offers tips about what the facilitator is doing by asking questions. Every conversation
and interaction is different based on the individuals and the project. Facilitation is careful listening and asking
great questions.
What are you working on?
Begin with non-threatening question
- let them choose what to talk about.
Ok - so I have this idea for
a cardboard model.
Oh, yeah? What does it look
Have them articulate their big picture.
like?
It’s got three walls.
“Ok” shows you hear what they’re
Ok, nice. How big are the walls?
saying, without passing judgement.
They’re about *this* big.
And the one in the middle is longer.
Ok. How are you thinking of
Hone in on details. Use “you” for
attaching the walls?
initial ideas - they are leading the
Hmmm… maybe with some toothpaste.
design.
I think it’ll be sticky enough.
Ok. That sounds like a great
Never judge an idea. Encourage
prototyping so they can judge ideas for
thing to test and prototype, to see
themselves + understand challenges.
[Makes Prototype] if it works.
Yup! See, it’s holding together.
Ok, great. How are you planning
Encourage self-evaluation. Will it
on using that model?
do what it’s supposed to do?
Well, I was going to strap it to the
front of my bicycle. Oh no! It’s all
sticky and falling apart! I don’t think
It’s ok if they don’t react right
the toothpaste is going to work. Ok - what would be a good
away. Give them time before you
alternative?
speak up.
[LONG Pause]
Maybe if the walls are 1 continuous strip
of cardboard that gets scored + folded Great - let’s try it. Hm, it seems
like the walls keep unfolding. How
Using
“we”
language
when
do you think we could fix that?
troubleshooting /execution: they have
Well, maybe we could hot glue a floor
support to make their design a reality.
on to it.
Totally. Let’s see if that works.
Identify a clear issue, ask for a solution.
What else can you tell me about
the model?
It’s going to be delicate.
Invite them to choose what to talk
Tell me more about that about.
what do you mean by ‘delicate’?
Ask for clarity. Can be helpful for
I want it to look like it could easily
them to describe their design very
break, so people treat it like it’s precious.
Ok. What are ways you could
clearly. Ask until you both have a
clear picture.
make it look delicate?
I’m not sure.
Translating an abstract idea to a
Hm. What are some things that
physical form is challenging.
look delicate?
Feathers. Eggs. Snowflakes.
Examine these examples and look
What makes them look delicate?
at their physical qualities.
Well, they’re really light and thin.
Light and thin, huh? Ok - how
Then bring those physical qualities
can you make this model light +
to the project.
thin?
Hm. You could cut it into tiny strips and
When you don’t know something,
attach those with string. Would that work?
say “I don’t know.” Let them figure
I don’t know if that’d work. Let’s
it out. You don’t need to be an
try it!
expert or have all of the answers.
boostxbjr.org
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Creating the Right Environment
for your Design Workshop

The best thing you can do to bring a community together to collaborate on solutions is to cultivate an
environment that encourages creativity, risk-taking, respect (and maybe a little playfulness). These are some
essential elements we are very deliberate about using for our design workshops (with kids and adults!) that help
us create that environment:
• Present low barriers to entry. Especially at the beginning, it’s about building trust, confidence, and buy-in.
Invite participants to contribute in a way they feel comfortable, and give positive feedback for that contribution.
Quick, easy wins that take small steps towards a project pay off in the long run. Example from a youth
workshop: Create a superhero alter ego for yourself and write it on your nametag OR select one of the prewritten superhero alter ego name tags. Then make something for your superhero alter ego to wear out of the
given materials.
• Cultivate a “Yes, And” culture. Positive responses to an idea encourage more ideas and risk-taking. Certain
activities are set up to encourage all participants to come up with crazy ideas - which might be uncomfortable
for some, but it is possible to reduce the perceived “risk” by speaking in pairs. Active listening and collaboration
are a big part of this approach, as well. Sample activities: Yes And, I got you a gift, Remember Mexico? For
adults: introduce design framework diagram and Thinking Hats to frame the significance of this approach.
• Level the playing field. How do you put the domineering personalities in check? How do you encourage the
withdrawn participants to be heard? How do you ask great questions and challenge people to think through and
figure things out on their own? Example: Typical brainstorm - talkative participants dominate easily. Post-it
brainstorm - everyone has an equal chance to participate and have their voice be heard.
• Never start with a blank page. Many creatives’ worst nightmare is a blank page. In a sea of infinite
possibilities, we often drown. Use constraints to give some direction and inspire creativity. Example: ‘design a
play area’ vs ‘what might this play area look like if we were building it for Kanye West?’
• Respect participants’ ideas and decisions. Demonstrate trust and respect towards your participants, and
respond to them as peers. When you listen with trust and respect, it becomes easier to work with them towards
a shared goal. If it is a decision that seems destined to fail, that’s ok: ask questions for them to explore and
look critically at the challenges you see. Example: “I want to build a rocket ship that runs on marshmallows!”
“That’s great. Why do you want it to run on marshmallows? What do you need to learn about rocket ships?”
• Be present and adapt. It may sound obvious, and it can be tough with all the demands you face, but be
present with your participants during a workshop. Listen deeply, and be responsive and adapt to their needs.
We sometimes need to scrap our curriculum mid-workshop if something else is called for in the moment. Being
responsive is more important than following the plan.
• Take breaks when the group needs them. Notice when the energy starts feeling low, and respond to it by
throwing in an energizer or telling people to take 5.
• Have fun! It might sound cheesy, but it’s true. People know when you’re genuinely into an activity and
excited, and your energy will set the tone.
• Hands-on. Minimize the time when your group is passively listening. Move and DO as much as possible!
boostxbjr.org
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Workshop Activities
Building Teams and Energy
Secret Handshake, Sound, or Dance Move: Mingle until someone calls stop, and partner with someone
close by. Tell partners to create a secret handshake, sound, or dance move together. They have 3 minutes. This
exercise can be revisited any time by calling out ‘Find your handshake partner and do the handshake!’
Frisbee/Beach Ball Intro: Stand in a circle. Throw the frisbee to someone in the group. Once you catch the
frisbee, turn it over, and answer the question your pointer fingers landed on. Tell the group your name, as well.
Rock, Paper, Scissors Tournament: Pair up. Play rock, paper, scissors. The loser becomes the cheering
section for the winner, following the winner around and cheering loudly in each new match. Keep going until
there are only 2 people left playing, each with a large group cheering wildly for them.
Laser Eyes: Everyone is in a circle looking down. On the count of three, everyone looks at another person’s
eyes. If they are staring back, yell ‘Bulls eye!’ The first to yell it wins and the other person closes one eye.
Repeat. When both eyes are lost, that person must then leave the circle.
Odd Chair Out: Have every participant grab a chair and everyone goes to a nice open space. Put the chairs
down, spread out randomly (kind of scattered) Ask for a volunteer. Everyone else sits down in the chair closest
to them. There should be one open chair. The group is trying to prevent the person who is standing from sitting
in an open chair. The group may NOT talk or gesture to one another. But any player can move to an open chair.
The player who is standing may not run, but can walk quickly and is trying to sit in an open chair. Have the
volunteer player start on the opposite side from the open chair. Say “go!” Once the player sits in an open seat,
someone will be left standing. Play continues (until you call the end of the game)
Secrets: Each participant gets (1) index card. Instruct them to write a secret about themselves on it that they
DON’T mind sharing with the group. They should NOT write their name on the index card. When they’re
done, fold the index card in half, concealing their secret. Have each pick one at random (not their own).
Participants try to get their secrets back to their owner by guessing whose secret it is and handing them the
folded index card. If they guessed wrong, they should try again until everyone gets their index card back. Go
around the circle and share secrets!

Building Ideas
Rules of Post-it Brainstorm: Write as many ideas as you can think of. Each idea should have its own post-it.
Try to keep each post-it to 1-4 words. If you are asking multiple questions, use a different color of post-it for
each question. Sort post-its into groups to get categories/themes.
Musical Chairs Brainstorm: Each person is given a piece of paper and pens to draw/write. Someone says what
is going to be brainstormed. Each person draws/writes out their ideas for 1-2 minutes. Next, each person rotates
to the right, in front of their neighbor’s paper. Then, they brainstorm again, building off of what is already on
the paper. Everyone keeps rotating until they get their original paper. Everyone takes turns pitching their ideas
to the group like it’s the BEST IDEA EVER!
boostxbjr.org
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Building Culture
Yes, And: Pair up. Name 2 different objects. Person 1 in the pair starts describing an invention or story that
combines the two objects. Person 2 responds starting with ‘Yes! And…’ to continue building on Person 1’s idea.
Back and forth for about 2 minutes. Ask for pairs who want to, to share stories/inventions with the group.
I got you a gift: Pair up. Everyone has an imaginary wall behind them, with shelves filled with gifts for the
partner. Partners take turns picking gifts for each other. The gifter and receiver act out the qualities of the gift
(heavy, wet, stinky) but the gifter doesn’t say anything about what it is. The receiver accepts the gift, saying,
‘Thank you for this …’ describing what the gift is and why it is exactly what they needed, what they will use it
for, etc.
2 minute Invention: Each person gets 2 Post-its. Pair up. 2 minutes to individually create an invention out of
the post-its. Give the invention to partner without explaining it. Partner describes why this awesome invention
is exactly what they needed and what it is used for.
Be the Blender: Whole group stands together. Shout out an object. The whole group must, as a whole,
assemble and “become” that object, without gesturing or talking to communicate.
I’m a Tree: Stand in a circle. One person goes to the center of the circle and says something like, “I’m a cat”,
and acts like a cat. The next person goes in, declaring to be something else, and acts like that object. The third
person repeats, so that there is a scene with 3 objects. The third person picks one person to step out of the scene,
for the next person to step in.
Paper clip Invention: Give each student 1 paper clip. Ask them to come up with as many inventions as they
can with their paperclip in 2 minutes. Ask people to share their ideas.
Remember Mexico: Now with your partner, you are going to reminisce about a past experience that you never
had together.
Imagine that you and your partner were walking down the street in [the town/city you’re in] and came across
something CRAZY. What did you see? What happened? For example: “Remember that time we were walking down
Mission Street and then we saw a guy standing with 12 parrots standing on his arms and head?” “Yeah! I couldn’t
believe it when one of the parrots started to fly away and…” Invite participants to briefly share their “memories.”
boostxbjr.org
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Materials for Sketch Prototyping
All materials are not created equal for prototyping. The ideal is a broad range of materials that are quick and
easy to work with, and a much larger selection for participants to choose from than what they will actually use
(ideally 2-3x more - keep what’s left over for next time!).
“Sketch prototypes” (similar to a quick sketch on paper) are quick, unpolished, and not meant to be pretty.
Their purpose is to explore + communicate an idea. In this case, they are useful to understand where the body
mod is attached to the body (if applicable), what it might start to look like, and how it might function. They
are the first stage of an idea that can continue to be refined - as it gets further in the process, more polished
materials may be used.

Materials to Use

Materials NOT to Use

Here are some of our favorites:
• Paper and cardboard
• Various types of tape
• String, fishing line, elastic cord
• Button batteries + LEDs
• Aluminum foil, plastic wrap
• Various doodads (eg translucent colored
plastic geometric shapes, random wheels,
springs, toy parts)
• Tubes and straws (plastic, cardboard)
• Popsicle sticks (helpful for structure)
• Zip ties
• Cloth (various types)

Stay away from “crafty” looking materials, like:
• pipe cleaners,
• pompoms,
• foam shapes/letters,
• decorative stick-on things
• glitter pens, etc.
These will make the prototypes look and feel like a “cute art
project,” and they will not be understood (by your participants
or otherwise) as the real, legitimate concepts that they are.

Durable but Quick Prototypes
In our BOOST Workshops, we want participants
to leave with an early stage prototype that is
more durable than a standard sketch prototype.
We have the material budget, shop access +
expertise to make this possible. In these cases,
we rely heavily on the above, plus:
• Thermoplastics: sheet material (varaform
and altraform, commonly used by prosthetists)
• Thermoplastics: moldable and adheres 3D
printed parts (instamorph)
• 3D printed parts
• Basic electronics (LED strips, motors)
• Foam padding, cloth sleeves (similar to
socks), and other common prosthetic materials
• Gaffers tape
• Velcro (various types)
boostxbjr.org

Steer clear of objects that have a prescribed meaning or
purpose, like:
• army men figurines
• other dolls or toys that are specific characters
• jewelry/fake jewelry
• coozy, etc.
These types of materials have a fixed use to them, and will
be used as such. They generally discourage open/abstract
thinking.
Try to avoid materials that are difficult to work with, like:
• metal
• glass
• wood
• resin
Small pieces that can be used as-is are ok. Larger pieces of
these materials may be appropriate for final prototypes when
you have a lot of time, access to a full shop, and the expertise
to safely work with these materials. But for a quick sketch
prototype, they can be frustrating and potentially dangerous
for participants trying to modify them without the proper
tools.

kate@bornjustright.org
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