THE DESIGN PROCESS IN ACTION
Whether their goal is to create a spacesuit or a wheelchair, engineers rely on
the design process to guide them. It’s the series of steps they use to come up
with solutions.
When you see the design process in action, you’ll notice that it’s rarely the
smooth succession of steps that the diagram at left implies. The steps often
overlap and blur, and their order is sometimes reversed—it’s a creative, fluid
way of working that has to be adapted to each individual situation. As you
guide kids through the design process, you’ll want to be flexible and receptive
to the different approaches your kids may try.
In this section, you’ll:
• Find out how to guide your kids through the design process.
• Discover what’s important about each step.
• Watch and learn from Design Squad video clips illustrating the process.
• Explore strategies to advise, encourage, and motivate your kids.
• Jot down your reflections and insights in the workshop notepad (PDF)
we provide. Go to pbskids.org/designsquad/parentseducators/workshop/
process.html to print the notepad before you begin.
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IDENTIFY THE PROBLEM
It’s simple, it’s quick, but identifying the problem is often the most overlooked stage of the
design process. To start off on the right foot, kids need a clear explanation of the activity
they’re about to engage in. Understanding the problem paves the way for solving it.

How to Lead Your Kids

When you introduce the activity, spend a few minutes helping kids understand what they’re
trying to accomplish:
1. Explain what the activity is about.
2. Ask them who might benefit from their work.
3. Review any rules or restrictions.
4. Ask kids to describe the activity in their own words.

Key Questions to Ask Your Kids
• What is the goal of the activity?

• Can you imagine how someone could use what you’re going to design?
How would it help them?
• Are there any special requirements for the activity? For example, are you only
allowed to use certain types of materials?
• How will you know if you’ve been successful?

WATCH AND LEARN
Cardboard Furniture
The Design Squad teams are challenged to create
furniture for the home goods superstore IKEA—
it must be innovative, functional, and made out
of recycled cardboard. Can you identify the two
strategies used by Nate, the Design Squad host,
to help the teams absorb the important points
of the challenge? Write them in your workshop
notepad (PDF).
What Happened?
Nate summarized the challenge for the teams and
then asked if they had questions—two very simple
but effective ways to introduce an activity.

Watch the video
pbskids.org/designsquad/
parentseducators/workshop/
process_id.html

Review and Reflect

What are strategies you can use to get your kids off and running in the right direction? Jot down
a few ideas in your workshop notepad about ways you can both introduce your kids to an activity
and check their understanding of the challenge.

IDENTIFY THE PROBLEM

2

IDENTIFY THE PROBLEM Continued
Apply It!

Try Roving on the Moon with your kids. Start
by identifying the problem, which is to build a
rubber band–powered rover that can scramble
across the room.
Get this activity and others from On the Moon, the
NASA/Design Squad activity guide: pbskids.org/
designsquad/parentseducators/activity_guide_
moon.html.

IDENTIFY THE PROBLEM
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BRAINSTORM
Once kids understand the challenge, it’s time to start brainstorming. Have kids think
about solutions and come up with as many ideas as possible. Brainstorming allows kids to
think creatively without fear of criticism and helps them collaborate and build from each
other’s ideas.

How to Lead Your Kids

You can facilitate a whole-group brainstorm or have kids conduct their own in small groups.
Brainstorming can be lively and productive if participants follow these three simple rules:
1. Write down all ideas, no matter how wild. The more ideas, the better!
2. Be creative and spontaneous. There are no wrong answers and lots of possible solutions.
3. Work as a team and respect every idea. Everyone should participate.
Sometimes kids won’t know where to start, or will want to move ahead with the first idea they
think of, skipping the brainstorm all together. Here are a few strategies you can use to get their
brainstorm going:
• Have kids examine the materials they’ll be using.
• Suggest they do rough sketches to share their ideas.
• Provide books, photos, and Web sites—kids can use these for inspiration or to see
what others have done.

Key Questions to Ask Your Kids

Guide your kids through brainstorming by asking these questions:
• What are some ways you can start tackling today’s challenge?
• How many different ideas can you come up with?
• What materials will you be using? Do they give you any ideas?

WATCH AND LEARN
Water Dancing
The Design Squad teams are challenged to design
specialized prostheses for Lisa Bufano, a dancer
whose feet and fingers were amputated. Lisa
wants prostheses she can use in an underwater
performance—inspired by sea creatures! Watch
how the teams brainstorm. What do they use
for inspiration? How do they communicate their
ideas? Jot down your thoughts in your workshop
notepad (PDF).
What Happened?
The teams generated ideas by looking at photos,
researching online, and examining their materials.
Everyone chimed in with ideas, and they used a
whiteboard to write them down.

BRAINSTORM

Watch the video
pbskids.org/designsquad/
parentseducators/workshop/
process_brainstorm.html
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BRAINSTORM Continued
More on Brainstorming

The video clip you just watched is one way brainstorming can look—when kids are thinking
freely and working well together. But that’s not always the case. Check out another Design
Squad clip in which things don’t go quite as smoothly.

WATCH AND LEARN
PVC Kayak
Alaska native Sean Gallagher challenges the teams
to build kayaks using a traditional design but
nontraditional materials. When one team member
dominates the brainstorm, what does Nate do to
get the rest of the team involved? Write down your
thoughts in your workshop notepad (PDF).
What Happened?
When Nate notices the team quickly moving ahead
with one person’s idea, derailing the brainstorm,
he encourages them to take more time and work
together, saying, “You’ve got four brains in the mix.
It’s not Jason’s team, it’s the Green team.”

Watch the video
pbskids.org/designsquad/
parentseducators/workshop/
process_brainstorm.html

Leader Tip
You may have to step in to ensure that all kids have a chance to get
involved and that everyone’s ideas are recognized. One way to do this is to
have someone who doesn’t usually participate serve as the leader of the
brainstorm session.

Review and Reflect

How can you encourage your kids to generate a high-energy, free-flowing list of ideas? If your
kids argue or criticize each other, what are some strategies you can try to help them get back
on a positive, productive track? In your workshop notepad, write down ways you can ensure
that all kids have a chance to participate and that everyone’s ideas are recognized.

Apply It!

Try Launch It with your kids, and get them
brainstorming a design for an air-powered rocket.
Get this activity and others from On the Moon, the
NASA/Design Squad activity guide: pbskids.org/
designsquad/parentseducators/activity_guide_
moon.html.

BRAINSTORM
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DESIGN
If your kids brainstormed well, they wrote down every idea they had, no matter how wild. But
now it’s time to get realistic, choose the best solution, and then plan how it will be built.

How to Lead Your Kids

You can help kids narrow down their ideas and select one or two to explore further by
talking through their solutions. Have them think about which ideas best address the problem,
and which are possible given their time and materials.
Then, have kids sketch their top ideas on paper before they build. Sketches are a great tool to
help them:
• Refine their ideas.
• Work out proportions or measurements.
• Decide how materials will be used.
• Make sure their ideas can be turned into a realistic plan.

Key Questions to Ask Your Kids

To help kids narrow down a long list of brainstormed ideas to a few workable solutions,
ask them:
• What goals are you trying to achieve?
• How might this idea look on paper?
• Do you have enough time to build this design?
• Do you have materials that can work with this design?

WATCH AND LEARN
Gravity Bikes
The Design Squad teams are challenged to build
gravity bikes for a champion racer—stripped-down
bikes without pedals or chains that depend on
gravity for speed. The Green team wants to build
a new bike frame from scratch rather than modify
an existing frame. How do they turn their idea into
a plan? Write down your thoughts in your workshop
notepad (PDF).

Watch the video
pbskids.org/designsquad/
parentseducators/workshop/
process_design.html

What Happened?
The Green team uses sketches to figure out the
dimensions of their bike frame, and what materials
they can use to build it. One team member wants
to jump ahead, asking, “What’s the point of the drawing?” When he tries to start
building, his teammate warns, “You’re getting too far ahead. We haven’t figured
out the rest of the dimensions and you want to start cutting.”
Leader Tip
You may need to explain to your kids why it’s necessary to have a plan before
they begin to build. A plan keeps you on track and can help you avoid mistakes:
“measure twice, cut once.”

DESIGN
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DESIGN Continued
Review and Reflect

How can you help your kids choose their best idea and get ready to build it? Talk through their
ideas to determine what’s reasonable given the goal, time, and materials. Then have kids
sketch their ideas to develop a building plan. Expect that some will want to jump ahead. In
your workshop notepad, write down ways to help your kids understand the value of designing
before building.

Apply It!

Try Heavy Lifting with your kids—have them design
a crane that can lift a heavy load.
Get this activity and others from On the Moon, the
NASA/Design Squad activity guide: pbskids.org/
designsquad/parentseducators/activity_guide_
moon.html.

DESIGN
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BUILD, TEST, EVALUATE, AND REDESIGN
Once kids come up with a design, it’s time to build it, test it, and redesign it to make it better.

How to Lead Your Kids

When they decide on a plan for their design, your kids are ready to build. Provide the
materials and tools they’ll need and watch them go! But it doesn’t stop there—the only way for
kids to know if their design works is to test it. If it doesn’t work or needs improvement, it’s time
to redesign. Have kids follow these steps:
1. Build your design.
2. Test it out.
3. Evaluate it. Think about what works and what could work better.
4. Redesign it. Make improvements.
These steps can be repeated until kids are satisfied with their projects.

Key Questions to Ask Your Kids

To help kids evaluate their designs and determine how to improve them, ask:
• Does your design meet the goal of the challenge? How?
• Why do you sometimes have to do something a few times before it works the way you want?
• What can you learn from looking at other kids’ projects?

WATCH AND LEARN
Hockey Net Target
The Design Squad teams are challenged to build
remote-controlled hockey net targets for the Boston
Bruins. The Green team has constructed a target
with small, steel doors, and Nate arrives to test it
out. How does the test go? What does the team do
after testing? How does Nate help direct their next
steps? Write down your answers in your workshop
notepad (PDF).
What Happened?
The test goes well, and Nate has fun shooting at
the target. But the team’s not finished yet—they still
need to attach the target to the net. They share their
plan with Nate, who suggests there might be a
simpler option.

Watch the video
pbskids.org/designsquad/
parentseducators/workshop/
process_build.html

Leader Tip
Like Nate, you’ll also be able to offer your kids advice if you’ve tried the activity
at least once on your own. You’ll then be able to draw on your own experience and
anticipate where your kids might get stuck or need guidance. That’s also a good
time to familiarize yourself with any science or math concepts that apply to the
activity—most activity guides include helpful explanations.

BUILD, TEST, EVALUATE, AND REDESIGN
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BUILD, TEST, EVALUATE, AND REDESIGN Continued
More About Testing and Redesigning

Sometimes the first test is successful—but often it’s not. Check out another Design Squad clip
in which the team’s design fails and needs rethinking.

WATCH AND LEARN
No Crying in Baseball
As your kids work on a design challenge, it’s
important to welcome a range of ideas but to also
provide them with direction when needed. What
are some techniques for tactfully directing your
kids toward better design solutions? Jot down your
thoughts in your workshop notepad.
What Happened?
When the Green team tests their plunger, they’re
not happy with the results—it delivers a different
amount of onions each time and is “a surprise
every plunge.” It’s time for the team to redesign
and make improvements.

Watch the video
pbskids.org/designsquad/
parentseducators/workshop/
process_build.html

Leader Tip
If your kids experience failure while testing, you can assure them that
this is just a normal part of the design process. In fact, the Design Squad
motto is fail fast, succeed sooner.

Review and Reflect

As your kids work on a design challenge, it’s important to welcome a range of ideas
but to also provide them with direction when needed. What are some techniques for
tactfully directing your kids toward better design solutions? Jot down your thoughts in
your workshop notepad.
Designs don’t always work. Help your kids understand that trial and error is a great
way to learn. Reinforce the idea that failure offers an opportunity for improvement—it’s
what makes their designs better and better each time. In your workshop notepad, jot
down ways you can keep your kids from getting discouraged if their designs don’t work
on the first few tries.

Apply It!

Try On Target with your kids to build a zip-line carrier
for a marble. They’ll test the carrying system and
improve it based on the results.
Get this activity and others from On the Moon, the
NASA/Design Squad activity guide: pbskids.org/
designsquad/parentseducators/activity_guide_
moon.html.

BUILD, TEST, EVALUATE, AND REDESIGN
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SHARE SOLUTIONS
When kids finish building, have them share what they’ve made with each other. This final step
in the design process emphasizes communication and collaboration and is an effective way of
wrapping up an activity.

How to Lead Your Kids

Telling others what they’ve achieved gives kids a sense of their own resourcefulness and
creativity. Follow these steps to help your kids talk about what they’ve accomplished:
1. Gather them together and have them display their work.
2. Review the goal of the activity, emphasizing how someone could benefit from what
they’ve made.
3. Ask kids to talk about their designs and point out their favorite features.
4. Have kids talk about how they used the design process.

Key Questions to Ask Your Kids

To encourage kids to share their solutions, ask them:
• What do you think is the best feature of your design? Why?
• What were the different steps you had to do to get your project to work the way you wanted?
• What steps of the design process helped you the most?
• What did you learn from watching other kids?
• What are some things everyone’s designs have in common?
• Who might use what you’ve designed, and how would it help them?
• If you had more time, how could you improve your design?

WATCH AND LEARN
Green Machine
Volunteers from the Food Project, a nonprofit group
that produces sustainable agriculture, challenge
the Design Squad teams to build a compost lifter
for their urban farm. Here, the teams present their
designs and reflect on their experiences. Does
anyone talk about how they used the design
process? Record what they say in your workshop
notepad (PDF).
What Happened?
The Purple team discusses how they might have
used the design process better, realizing that they
spent too much time planning instead of building:
“I think our working pattern was procrastination
and then [a] dash to the end.” Both teams also
talk about the big picture—why they’ve built their
compost lifters in the first place.

SHARE SOLUTIONS

Watch the video
pbskids.org/designsquad/
parentseducators/workshop/
process_share.html
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SHARE SOLUTIONS Continued
Review and Reflect

A great ending to any activity is having the whole group ask each other questions and share
their experiences. How can you encourage your kids to communicate what they’ve learned
from the challenge? Can you channel kids’ competitive tendencies in constructive ways?
Record your ideas in your workshop notepad.

Apply It!

Try Feel the Heat with your kids. When they’re
done, have them share their solutions for building
a solar heater.
Get this activity and others from On the Moon, the
NASA/Design Squad activity guide: pbskids.org/
designsquad/parentseducators/activity_guide_
moon.html.

Major funding for Design Squad provided by

pbs.org/designsquad

Additional funding for Design Squad provided by

Design Squad is produced by WGBH Boston. Design Squad, AS BUILT ON TV, and associated logos are trademarks of WGBH.
All rights reserved. This NASA/Design Squad material was produced through the support of the National Aeronautics and
Space Administration (NASA).
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