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Prototyping and user testing is the best way to create successful products, but many
designers skip this important step and use gut instinct instead. By explaining the goals
behind prototyping—and demonstrating how to prototype for both physical and digital
products—this O’Reilly report helps beginning and intermediate designers become more
comfortable with creating and testing prototypes early and often in the process.
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Prototyping is a necessary skill in all areas of design, especially for startups, entrepreneurs,
in-house designers, and freelancers. Author Kathryn McElroy explains various prototyping
methods, from fast and dirty to high fidelity and refined, and reveals ways to test your
prototypes with users. You’ll gain valuable insights for improving your product, whether
it’s a smartphone app or a new electronic gadget.
o Understand what prototyping is, and why it’s important to prototype early and often
o Know which fidelity level is needed for each different prototype
o Learn the similarities and differences between prototyping for physical and digital
products
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o Get best practices for prototyping with any medium, and choose which prototyping
software to use
o Learn the basics of electronics prototyping and the resources for getting started
o Write basic pseudocode and understand how to translate it into usable code
o Conduct basic user tests to gain insights from prototypes to improve their product
Kathryn McElroy is a design lead and UX designer for IBM Watson, designing with the
world’s most advanced cognitive system in Austin, Texas. An award-winning designer and
photographer, she is passionate about near-future technology and building electronics
and smart objects. Kathryn has published tutorials and articles about her projects inMake
Magazine, Fast Company, and Time Out New York, and she regularly speaks about design
thinking, digital prototyping, and user experience design. In her spare time, Kathryn
volunteers to get girls involved in STEM fields by speaking at schools and after-school
events and on career panels.
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There seem to be hundreds of new smart objects and apps reaching
the market every day. With all of this competition, how do you
know that your idea will be influential and that people will buy it?
You’ve done the market research and found a viable sector, or you’re
working with a team that has an idea and is rushing toward a mini‐
mum viable product (MVP). But how can you truly know that your
ideal customer will benefit from your new product or app?
Prototyping and user testing is the best way to make viable products
that are impactful for your users. By creating incrementally better
prototypes throughout your process, you can get valuable feedback
to improve your product. By using real people, instead of merely
trusting your gut, and observing how they interact with your proto‐
types, you’ll see exactly where they get stuck, what they don’t under‐
stand, and their visceral reaction to the entire experience.
Prototyping is a key to developing a good experience and good user
experience design.
In this report, I’ll begin with the basics of what prototypes are, with
examples from different industries. Then I’ll explain why prototyp‐
ing is important, including the many reasons for and value of proto‐
typing. I’ll dig into current approaches and more specifics for
prototyping for physical and digital products. Finally, I’ll explain
how to set up and run user tests with these prototypes.
Physical products in the context of this report means physicalcomputing, electronics-based products, including smart objects,
wearable technology, and Internet-connected devices, whereas digi‐
1

tal products are software and apps that we use on devices that are
usually screen-based. This report focuses on the abundant opportu‐
nities that we have designing for the Internet of Things and how to
get started in electronics. It does not cover how to prototype for
industrial design or product manufacturing.
By the end of this report, you’ll understand how to create cheap, fast
prototypes at a variety of different fidelity levels and how to user test
them to get the best insights to improve your product. You’ll feel
empowered to take the next step in prototyping for your current
project, and I hope that you do!

What Is a Prototype?
Prototypes are created every day for all sorts of situations. Even if
you haven’t consciously been making prototypes, they have most
likely intuitively been part of your process or even your daily life. A
prototype is “a first, typical or preliminary model of something,
especially a machine, from which other forms are developed or
copied.”1 This “preliminary model” can be anything that takes an
idea that’s in your head and gives it a form to test. As long as your
goal is to always improve your idea, everything is a prototype. They
can be sketches, sculptures, or intricate drawings. Or they can be
coded, soldered, and fully functional products.
All sorts of industries create prototypes of their work to test and try
out different ideas, as you’ll read in the following sections.

Architecture
In architecture, prototypes include floor plans (which are drawn and
redrawn based on user input and needs), form studies, aesthetic
models (Figure 1-1), air-flow models (testing ventilation throughout
a space by showing how air will move through the rooms), and day‐
light models (improving window design by testing how much light
they let in at any point in the day or year—see Figure 1-2). Each of
these prototypes has a specific use and improves the building based
on the testing of the models.

1 “Prototype,” Merriam-Webster, accessed January 10, 2016, http://www.merriam-

webster.com/dictionary/prototype.
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o Get best practices for prototyping with any medium, and choose which prototyping
software to use
o Learn the basics of electronics prototyping and the resources for getting started
o Write basic pseudocode and understand how to translate it into usable code
o Conduct basic user tests to gain insights from prototypes to improve their product
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Magazine, Fast Company, and Time Out New York, and she regularly speaks about design
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