
In 2009, Intel introduced an innovative product called Intel 
Reader1, a mobile handheld device for people with reading-based 
disabilities, such as dyslexia or low vision, or for those who are 
blind. Simply put, Intel Reader coverts printed text into spoken 
word. I say innovative not because its component parts were 
particularly new, but because of how the Reader integrated three 
existing technologies—the digital camera, optical character 
recognition software, and a text-to-speech synthesizer—into a 
groundbreaking advance. Intel Reader provides someone with 
reading difficulty the ability to hear the contents of a textbook, a 
phone bill, or a menu. Snap a picture of any of these things and, 
voilà, Intel Reader tells you what they say.

My colleagues and I at LUNAR were part of the design team for 
Intel Reader, and a good part of what we did was to prototype.  
In fact, we prototyped like crazy. While prototyping is an integral 
part of any design effort, because there was no other product like 
this one on the market we relied on prototyping to quickly explore 
a wide range of design alternatives at every stage of development. 

A prototype is the tangible embodiment of a future product 
that helps us get a glimpse of what it will be. Prototypes are 
the lifeblood of a rich design process, because they stimulate 5
protoype to perfection.
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the senses and make concepts real so we can feel or evaluate the 
future, whether through our senses and our emotions or through 
our rational sides, as we invent a new technology. Remember 
that the design process is neither linear nor predictable. More 
often than not design is a zigzagging journey of exploration 
in which the designer must set a course and then take a few 
detours on the road before reaching the final destination. To a 
large degree, prototyping is the strongest navigational tool on 
this journey.

That’s why prototyping early in a process is crucial for saving 
time and resources later in development. There’s a saying that 
floats around the Institute of Design at Stanford (commonly 
called the d.school). “Fail early to succeed sooner.” Had we not 
prototyped the early designs for the Intel Reader in physical 
forms, we might have missed the fundamental flaw in the 
design for days (if not for weeks or months), at which point the 
cost and delay of changing a design might have put the entire 
project at risk. 

We started quickly and somewhat crudely by creating form 
factors that approximated digital cameras. After all, the Reader 
would be first and foremost a camera to capture pages of text. We 
put together a number of mockups that represented some design 
ideas, which all looked like large versions of a digital camera:  
a thin rectangle with a lens on one side and a viewfinder screen 
on the opposite side. These admittedly rough prototypes were 
presented to target users in early one-on-one research sessions. 
What we learned proved to be profound, because we saw right 
away how people would use the Intel Reader. 

With their elbows on the table, the target users supported the 
camera so that they could take a picture of printed materials 
resting on the table surface. Two problems were immediately 
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apparent: The users had to cock their wrists awkwardly to 
angle the camera lens toward the table; and those who could 
use the viewfinder screen couldn’t see the screen because it 
was pointed at the ceiling! Back at the drawing board, we 
moved the camera to the bottom of the device, thereby fixing 
both problems. 

This is the power of a prototype. It gets the design out of 
the heads of individual designers and out where other people 
can touch it and where designers can see how other people 
perceive, use, control, enjoy, or struggle with a design. The 
aim is to let ideas mutate in many directions at once so that 
the strongest mutations survive. LUNAR designer Ken Wood 
calls this a process of directed evolution. Designers produce 
a variety of concepts with different traits that are evaluated 
by the product team. The team will kill concepts that are not 
fit enough to be carried forward, and the survivors pass on 
their traits to future designs. Then the process is repeated. 
The eventual outcome is a product that is strong enough 
to survive in the real world. Like biological evolution, the 
offspring of prototypes benefit from previous generations of 
adaptation. And the more generations there are, the stronger 
the offspring will be.

As a manager, you might not even know that prototyping takes 
place, because it is mostly done in the design studio, while 
you are likely see only the final version of the product. You’re 
probably more familiar with PowerPoint, which one could 
argue is a prototyping tool. As you know from sitting in untold 
numbers of meetings, PowerPoint is the primary modeling tool 
to represent marketing requirements, product specifications, 
competitive analyses, sales projections, and just about anything 
else a company needs. PowerPoint decks are useful abstractions 
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A handful of the dozens of prototypes that we used in the development of the Intel Reader. Materials range from paper to 
Fome-Cor to surfboard foam to three-dimensional printing to Legos—whatever got the job done quickly. Image: LUNAR
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for explaining the mechanics of a new product or service and 
for comparing the attributes of the product or service to other 
company offerings. 

But PowerPoint is rarely used effectively as a prototype. 
Why? Because PowerPoint lacks a real human and emotional 
connection to the product or service. PowerPoint can describe 
product features, list channel retailers, and lay out statistics 
about the demographic makeup of customers, but it can’t achieve 
anything near to what even a simple prototype can, which is 
to provide a team with a shared vision of the future product or 
service. Spreadsheets do have their place in corporate decision 
making, but when talking about future products and services, 
PowerPoint decks can reflect only a shadow of what the designers 
are experimenting with. In design circles, we like to say that a 
picture is worth a thousand words, but a working prototype is 
worth a million.

Apple uses prototyping more than any other organization that 
I’ve ever encountered in my many years as a design professional. 
Steve Jobs was famous for refusing PowerPoint presentations, 
because he wanted to see and touch the prototype. He wanted 
to hold in his hands exactly what his designers were working 
on, and he liked showing off prototypes to visitors. Jobs made 
decisions based on touching and playing with the prototype, 
not by evaluating data and decks and the financial analyses of a 
PowerPoint presentation. 

Walter Isaacson writes in his book that when the first iPad was 
in development, Jobs and Ive worried over every tiny detail, 
including what the right screen size should be. “They had twenty 
models made—all rounded rectangles, of course—in slightly 
varying sizes and aspect ratios. Ive laid them out on a table in 
the design studio, and in the afternoon they would lift the velvet 
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cloth hiding them and play with them.”2 Ive is quoted as saying 
that this painstaking process of prototyping was how they “nailed” 
the right screen size. 

Let’s get physicAL

Long before I met my wife, I was lamenting to a good friend how 
hard it was to find people I was interested in dating. “John, you 
can’t steer a parked car,” he told me. By that he meant that sitting 
around and whining that I wasn’t meeting anyone I wanted to 
ask out was tantamount to sitting in a car at the curb without the 
engine started while expecting to get to any destination. Even 
going on a date, any date, would create forward momentum that 
would begin my journey and show me things about people and 
myself that would help me find my way to new relationships.

I’m not suggesting that dating and 
marriage can be compared to prototyping 
a new cell phone, laptop, or toothbrush. 
But the personal analogy can be 
applied to the complex and messy 
process of prototyping and product 
development. You just have to get off 
your butt and start doing something.  
For a designer, that means prototyping. 

To explain how prototyping works and 
which tools and methods you need to 
know about, let’s look at Stanford’s 
design program, where building 
prototypes is central to design education, because the very act 
of making things influences how you think about your design. 
Students at the school are told that theories are welcome as 
long as the theories are put into a prototype and run through 

there is almost no limit to 

the forms of a prototype. 

An important mandate is 

that prototypes are made 

in the roughest, fastest 

form possible while still 

answering the important 

questions at hand.
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a process shorthanded as “express-test-cycle,” or ETC. This was 
the process we used in the preceding story about the Intel Reader. 
We expressed our designs quickly as prototypes and then tested 
them in the hands of users to observe what happened. And we 
cycled—that is, we repeated the process.

There is almost no limit to the forms of a prototype. An 
important mandate is that prototypes are made in the 
roughest, fastest form possible while still answering the 
important questions at hand. I have seen some wildly simple 
and effective prototypes in the past couple of years. And I 
admit that it’s often a lot of fun to feel like a kid playing 
in the sandbox again. For example, one of our designers, 
Junggi Sung, manipulated a few pieces of paper to show our 
client, SanDisk, how a magical new flash drive might hide 
and reveal a USB connector (the product was approved on 
the spot). For a medical client, we deployed Lego models to 
explore, communicate, and compare different ways that small 
packets of medicine can be moved through a delivery device. 
One time, we taped a phone handset to an iPad to start a 
conversation about the future of tablets and smartphones. 
We sometimes use videos (rather than models) to illustrate 
stories about a potential product, as well as three-dimensional 
printing, which, as the name suggests, is an automatic machine 
that can create physical objects from computer-aided design 
(CAD) files through a variety of methods. The machine in 
our office slices the CAD model up into paper-thin layers 
and then builds each layer by deposited melted plastic in the 
shape of that layer. All of these new technologies allow us to 
prototype even faster and cheaper and more expressively, and 
that in turn makes it easier for us to imagine the product and 
explain it to the client.
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