TESTIMONIALS

“Karl Wiegers has written a delightful and practical book that challenges
how we think about designing products. Karl’s past experiences and pub-
lications identify him as a true expert in how to define software efficiently
and effectively. His eye for details and thinking about how users will use
products naturally extends to physical products too. Karl is absolutely an
expert in how to write good software requirements; it only makes sense
that he would equally be able to teach us about good design.”

“As with Karl’s other books, The Thoughtless Design of Everyday
Things is lighthearted, entertaining, and thought provoking. He offers
many tips regarding how to do thoughtful design and design mistakes
to avoid, with loads of relatable real-world examples. You'll learn some-
thing about future product design and probably be more annoyed by
those who haven’t”

—]Joy Beatty, Vice President at Seilevel

“Karl Wiegers’s gift is his ability to look at an important topic and write a
comprehensive study that gives practical advice, illustrated by real-world
examples. And he does it in such a compelling manner! The densely
packed wisdom, mined from Karl’s years of design experiences, is inter-
esting and insightful. I found it hard to put this book down; I just wanted
to turn the page and see what came next. Anyone who designs items for
real-world use—software, machines, medical instruments, homes, appli-
ances, and the like—will find this book immensely valuable.”

“Now, before I say my design work is done, I will review my design
decisions against Karl's 70 design lessons. Most likely, I will find some-
thing I want to rethink, to make my work just that little bit better”

—Norman L. Kerth, software engineer
and author of Project Retrospectives



“Have you ever been irritated by a product that's way harder to use than
you expected? Or outraged when something you've bought turns out
to be useless for your needs? Why are such travesties so common? Karl
Wiegers, well known in the software world for his excellent work on
system requirements, explains. In The Thoughtless Design of Everyday
Things, he calls out many of the egregious design errors that we've all
encountered, drawing on examples from the kitchen, the car, the com-
puter, and many other sources. Then he takes it further, using these
“thoughtless design” examples to illuminate a specific design principle
that the product designer should have followed”

“I enjoyed this book on several levels. Like all of Karl’s writing, it is
clearly written and easy to read. It's an entertaining diatribe about prod-
ucts that have made our lives hell at some point in time. I found myself
saying, “Yeah, that exact thing happened to me” But, at a deeper level, I
learned why designers tend to make such crazy errors. As a customer, I
learned how to clarify my exact needs when choosing among rival prod-
ucts. And as a designer, I learned some valuable rules and processes for
thoughtful design, including understanding the requirements for—and
the contexts of—usage.”

—DMeilir Page-Jones, author of The Practical Guide to Structured
Systems Design and several other software-design books

“This might be the most depressing book you’ll read if, like me, you
appreciate it when the products you use are well designed. On the other
hand, it just might be the most entertaining read when you see the
examples of calamitously bad products. Karl has put together here the
most alarming, yet amusing chamber of horrors of poorly, thoughtlessly
designed products. But it is not all on the dark side. Karl also brings you
wonderful insights on design, design principles, how good design comes
about, and how it makes so much difference to everybody’s equilibrium.

—James Robertson, requirements guru and author of
Mastering the Requirements Process
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CHAPTER

THOUGHTLESS DESIGN

In the early 1960s, my father was an officer in the United States Air Force,
stationed in southern Italy. His job there was launching nuclear-armed
Jupiter missiles at Russia. Fortunately, he didn’t have much work.

Each missile site had both an American and an Italian launch con-
trol officer. The launch control panel was designed such that two
well-separated people must insert their keys into locks and turn them
simultaneously to launch a missile. This separation was to prevent a lone
maniac from initiating Armageddon. It seems like an effective design.

One day, my father’s Italian counterpart opened the launch control
panel from the back and showed Dad how it was possible to circumvent
the need for two keys to initiate the launch sequence. He didn’t offer a
full-cycle demonstration, fortunately. All it required was a short piece
of wire with alligator clips on both ends to bypass one of the most
critical safety mechanisms in the world at that time. Maybe that launch
control panel design wasn't quite ready for prime time.

The launch control panel reflects an extreme design shortcoming—
the inability to thwart a malicious actor with potentially devastating
consequences—but we are all surrounded by countless products with de-
sign problems that annoy us and waste our time. Some of these design issues
are minor irritations; others can render products useless or even harmful in
certain situations. I've often encountered a product that appears to have
been designed by someone who never used a product of that kind before.
Otherwise, they surely would have made some different design choices.

THOUGHTFUL AND THOUGHTLESS DESIGN

Don Norman published his classic book The Design of Everyday Things
in 1988, with a revised edition in 2013 (Norman, 2013). Norman took a
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psychological approach to understanding design thinking and how peo-
ple interact with products. The Design of Everyday Things explored why
people make mistakes when using products and recommended ways to
design better products, prevent errors, and help users get the most out
of the product.

It appears that not all of today’s designers have taken Norman’s wis-
dom to heart. Too many products still exhibit silly design failings. And
since The Design of Everyday Things first appeared, we now have a vast
assortment of new design issues with software applications, websites,
and mobile devices.

Designers do put thought into creating their products, of course, even
if the results sometimes fall short of our expectations. A thoughtfully
designed product is a joy to use. It lets you accomplish a task efficiently,
without aggravation, and without having to think too hard about it. As
Norman (2013) points out, “Good design is actually a lot harder to notice
than poor design, in part because good designs fit our needs so well that
the design is invisible” In my own experience, I do find it far easier to
think of thoughtless design examples than to remember those products
that are designed really well.

When I say thoughtless design, I'm referring to products that could
have been designed better without a great deal of additional effort. These
products—both physical items and software applications—range from
being unusable for their intended purpose to being acceptable but with
need for improvement. Thoughtless design can lead to products that:

 Are not easy or obvious to use;

« Do not work well in realistic usage scenarios;

« Do not function properly in certain environments;

« Make it too easy for users to make a mistake;

Do not provide the user with meaningful feedback;

o Waste the user’s time;

« Are not designed for the user’s convenience;

o Fail to accommodate the range of human variation; or
o Place excessive mental burdens on users.

Chapters 3 through 11 address each of these nine categories of design
deficiencies in turn, illustrating the problems with many real examples.
The examples are all drawn from my personal experiences or those that
others have shared with me. I'll describe why these product designs
are less than optimal, how many of them could be improved, and what
designers can learn from them.
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You'll also find numerous examples of especially well-designed prod-
ucts in this book. You can probably think of others from your own expe-
rience. They stand out because theyre so much better than too many of
the products we routinely encounter.

But shouldn't good design be the norm? Aren’t consumers entitled to
products that are obvious and easy to use, respect our time, work prop-
erly, and don’t aggravate us? Yes, we are. I would feel differently if it took
considerably more effort to create superior designs or if the resulting
products would cost a lot more, but often that’s not the case.

Here’s a simple example. Everyone wears clothes, so it’s surprising to
encounter an item of apparel that makes me wonder, “What were they
thinking?” I have a nice medium-weight blue jacket. It’s well made and
comfortable, with a cozy zip-out lining, but that lining has a strange in-
side pocket. The pocket is five inches wide, a good size to hold a phone,
a museum brochure, or sunglasses. For some reason, though, the man-
ufacturer sewed a vertical seam down the middle of that pocket, which
splits it into two pockets that are each just under 2.5 inches wide. You
can't put much into a pocket that narrow, maybe a nutrition bar or a
couple of pens.

This pocket subdivision epitomizes thoughtless design. It cripples a
useful feature while adding no value. If the designer had asked for in-
put from typical jacket-wearers, I can’t imagine anyone would have said,
“That five-inch pocket is way too big. How about if you split it in two?”
It’s hard to envision the thought process that led to that design choice.

You might not agree with all of the examples I consider to be thought-
lessly designed. Some properties I find puzzling or annoying might suit
your preferences just fine. There are lots of consumers, with different
characteristics, needs, expectations, and tolerances. Their needs often
diverge or conflict, such that no single solution will delight everyone.

It's worth considering why a designer made the choices that resulted
in a product that doesn’t seem quite right to you or to me. Perhaps the
nature of the product constrains the design such that there’s only one
possible solution, which might not be ideal. The designer could be work-
ing under constraints we consumers aren’t aware of: regulatory restric-
tions, cost or competitive pressures, compatibility issues, and the like.
Complex products are developed by multiple teams that may not com-
municate, collaborate, and compromise effectively, leading to parts of
a product that are great and others that fall short. In too many cases,
though, the product’s design is simply flawed. Chapter 2 explores why
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design is difficult; the rest of the book looks at designs that could be bet-
ter and how to improve them.

ABOUT THIS BOOK

This book is for people who design or use anything: software systems,
websites, automobiles, consumer products, bathrooms, appliances, user
manuals—anything. Designers can apply the design principles and les-
sons I present to make a wide variety of products better suit customer
needs. Consumers can learn to think more clearly about what they’re
really looking for before they buy a product. Managers will learn about
the inescapable trade-off decisions they must make to reach the opti-
mal balance of product attributes that will satisfy a diverse group of
stakeholders.

There are many cases of large-scale design failures that did enormous
damage, cost huge sums of money, and sometimes killed people (Sha-
riat and Saucier, 2017). Television series like “Deadly Engineering” and
“Engineering Disasters” tell the tragic tales of collapsing bridges and
buildings, rupturing dams, and nuclear reactor accidents. I've watched
episodes about new skyscrapers shedding windowpanes or tiles that
plummeted to the streets below, endangering passersby. Airplanes have
crashed because of hardware or software design flaws. Rockets and
spacecraft have exploded on the launch pad or in flight. Huge ships have
gone to the bottom on their maiden voyages. Engineers study such fail-
ures to learn how to avoid them in the future.

I don’t discuss such large-scale catastrophes here. Nor do I focus on
irritations with products or processes that don’t specifically relate to de-
sign problems. Yes, there are way too many of those: poorly made prod-
ucts, buggy software with features that don’t work right, processes that
make no sense. A friend told me about a relative of his who could pass
the vision test for renewing his driver’s license only by wearing his read-
ing glasses, even though he can't safely drive with those glasses. I find
such things as ridiculous as you do, but that’s not what this book is about.

My focus here is on perplexing design shortcomings in the consumer
products we all encounter. Many products contain small defects or lack
some functions you might like. However, 'm most concerned with silly
issues that suggest the designer didn't consider real users, their usage
scenarios, their environments, and their expectations.
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I'll present dozens of examples of what I consider thoughtless design
of both physical devices and software products. These examples violate
the nine guiding design principles explored in Chapters 3 through 11.
As we can gain powerful insights from problems, I call out 70 specific
design lessons from the examples I describe. These lessons are collected
in the Appendix for easy reference.

Many designers are well schooled in design principles and create use-
tul, clever, and even brilliantly conceived products. I have also included
examples of particularly thoughtful designs to show how well it can be
done. Less experienced and less educated designers must accumulate ex-
pertise through trial and error, self-education, and learning from profi-
cient mentors. Therefore, the final chapter describes numerous specific
practices that can help any designer create pleasing products.

In most cases, I don’t identify the manufacturer of the product I'm
using to illustrate what I consider thoughtless design. I do identify the
producer for some examples where it’s particularly relevant or unavoid-
able, such as specific apps or devices. My purpose here is not to criticize
particular companies, but rather to draw general lessons that can help
designers do a better job on their next product. Software systems, web-
sites, smartphones, and other products are modified over time, so some
of my examples might look or function differently in the future. All of
the examples presented are accurate as of the date of writing, though.

A THOUGHTLESS DESIGN CASE STUDY:
THE SPONGE MOP

My wife once bought a new sponge mop. It seemed to have the nec-
essary mop features and properties, including a handle for squeezing
out excess water (Figure 1.1). We've found that the squeeze handle was
useful on other mops we’ve owned.

However, we quickly discovered a design shortcoming in this squeeze
handle. When you place the mop in the mopping position with the
sponge on the floor, the squeeze handle also drops to the floor (Fig-
ure 1.2). There ought to be some way to clip the squeeze handle onto
the mop handle when you aren’t using it, as I've seen with other mops.
We just assumed any reasonable designer would incorporate a clipping
mechanism, because it’s a nuisance to have the squeeze handle drag on
the floor. I wondered if the designer ever used this mop before sending
the specifications off to manufacturing.



6 The Thoughtless Design of Everyday Things

Figure 1.1 This is an apparently reasonable sponge mop.

On closer examination, I discovered that the mop is indeed designed
to clip the squeeze handle in place, but the clip doesn’t work right. The
latching mechanism is too weak to hold the squeeze handle—it pops
right out again. The design is still flawed, but it’s the latching mechanism
itself that is poorly designed. That’s a different problem than neglecting
to include a latching mechanism at all. Someone who tested a prototype
of this mop should have noticed immediately that the latching mecha-
nism’s current design was inadequate.

Beyond this specific design failing, there are three messages here that
are worth exploring further:

1. The difference between quality and crap is often small.

2. Consumers don't always think carefully about their requirements
before buying a product.

3. Product problems are not always design failures.



Thoughtless Design 7

Figure 1.2 In reality, experience showed it to be a thoughtlessly
designed sponge mop.

THE CRAP GAP

Hold your hand up with your thumb and index finger about one inch
apart, like in Figure 1.3. In many situations, that short distance rep-
resents the difference between quality and crap (Wiegers, 2019c).
Often, all it takes to close the crap gap is to do some more question-
ing, listening, thinking, measuring, designing, prototyping, or testing
before you deliver a product or declare a job complete.

Bridging the crap gap takes little effort in many cases. It’s a matter of
measuring twice, checking one more time, and then making the cut. It’s
thinking about how people will use a product, not just its features, and
using checklists to avoid overlooking something important. It’s asking
one more person for input, confirming a decision before proceeding,
and validating your assumptions. It’s testing a product under realistic
conditions instead of merely assuming the design will work right. It’s
not cutting corners to make a bit more profit on an item that will quickly
disappoint consumers and drive them to buy a replacement.

Many of the examples of thoughtless design that we'll encounter will
exemplify the crap gap. You'll see that it wouldn’t have been much harder
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Figure 1.3 Beware the crap gap!

to design the product so as to avoid the problems that I describe. And
you might wonder why a designer or manufacturer didn’t get it right in
the first place.

CONSUMERS AND THEIR REQUIREMENTS

Buying products with design deficiencies is partly our own fault. We
consumers often do not think carefully about exactly what our require-
ments are before we go shopping. I need a sponge mop, so I go to a store
like Target and look through their mop offerings. Ah, I like the kind with
the squeeze handle, so I'll buy this one. I use the mop for the first time,
perhaps a couple of weeks later. Only then do I discover the problem. “I
can't believe theyre selling a mop with a squeeze handle that drags on the
floor!” I say, exasperated. By then, I've probably lost the receipt and can’t
return the annoying mop.

Designers, engineers, and developers base their work on specified
product requirements. I've spent much of my career as a software en-
gineer and consultant exploring better ways to define the requirements
for software systems. The terms assumed requirements and implied re-
quirements make my blood run cold. You cannot expect someone else
to read your mind to learn just what capabilities and characteristics
you expect in the product. As systems analyst Meilir Page-Jones says,
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“Requirements are always made explicit eventually, preferably before the
product is built, but too often afterwards. The difference in cost and frus-
tration is enormous.”

But we do assume certain requirements all the time with everyday
products. We have a vague notion of what we're looking for, we acquire
an item that seems reasonable, and then sometimes we're disappointed.
Rarely do we carefully specify our requirements in advance and then as-
sess each candidate product against them. We expect products both to be
designed well and to work correctly when used as intended.

Perhaps you need a new kitchen spatula, so you simply buy one.
Maybe you differentiate between a metal spatula and a plastic one that
won't scratch your nonstick pans. You expect it to be pretty much like all
the other spatulas you've ever used and that it will work just fine.

However, you might discover a problem the first time you make pan-
cakes. Figure 1.4 shows a pair of spatulas that I own. I love the one in the
foreground. It's comfortable and effective. The one in the background,
however, is awkward to use. Since I'm not seven feet tall, that sharp
angle between the handle and the spatula head forces my arm into an
uncomfortable position when I slip the spatula beneath something in a
frying pan. It makes me wonder whether anyone ever tried to flip a pan-
cake with the second spatula before manufacturing thousands of them.

Figure 1.4 | prefer the comfortable and effective spatula (near) over the
awkward spatula (far).
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Perhaps this spatula wasn't intended for pancakes at all. Maybe it was
designed to work well with certain kinds of steep-sided pans that I don’t
own, but it’s still awkward to use. I could have thought more carefully
about exactly what I needed before I headed to World of Spatulas.

As consumers, it's not our fault when basic items don’t do a reasonable
job, but we do have some responsibility to think through our require-
ments before pulling out the credit card. I've tried to train myself to be
a better-prepared consumer so I know which product characteristics to
look for and which to avoid. For large and infrequent purchases like a
car or a house, I use detailed checklists and spreadsheets to help me as-
sess the options and choose the right one. And as a consumer who cares
about quality and products that last, I'm willing to pay a bit more if nec-
essary, rather than settling for junk. However, even careful analysis won’t
help if a product—like the sponge mop—seems to possess the desired
feature but fails in ordinary usage.

IS IT REALLY A DESIGN PROBLEM?

What might at first appear to be thoughtless design could have other
explanations. There’s a difference between conception and execu-
tion. Sometimes it’s hard to tell if a product is poorly designed, is well-
designed but poorly manufactured, is made with low-quality materials,
or is simply defective. A friend of mine has had some problems with his
dishwasher:

You would think both racks would glide in and out easily, a basic
mechanical function you expect of a dishwasher. However, the top
rack jams every time I push it in, and I have to lift or wiggle it back
into place.

This sounds like a design problem. But maybe there’s some other root
cause, like a poorly manufactured rack or even a missing part. Frankly,
consumers don’t care what the explanation is. They just want a new
product to work right.

My Honda has a speech recognition system that lets the driver con-
trol navigation functions, climate control settings, and the audio system
by voice. However, it responds to spoken commands s-1-o-w-1-y. Using
the dashboard controls is much quicker than wading through the voice
menus. The advantage is safety; I can make changes by voice with less
distraction than if T have to take my eyes off the road to locate the correct
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dashboard button. Unfortunately, this advantage is negated if I must
glance at the display screen to remember the keywords to use for making
adjustments. Also, the recognition accuracy isn't very good. Once when
I told the speech recognition system I wanted to exit from the function,
it turned on the air conditioner. Maybe “exit” sounded like “A/C” or
something.

The mediocre speech recognition accuracy renders the system prac-
tically useless for navigation. It does get some things right, and it’s a real
convenience when it works. However, when I ask the system to “Find
Place;” it finds the location I'm seeking only about 20 percent of the time.
It’s vastly easier, faster, and more flexible to use the excellent speech
recognition on my iPhone and display the map on the car’s navigation
screen via Apple CarPlay.

Now, is this speech recognition failure a design problem, a component
problem, an implementation problem, or user error? Perhaps the micro-
phone isn't sensitive enough or is too sensitive for accurate recognition,
or maybe it’s positioned poorly in the car. Maybe the software needs to
be trained to better recognize each driver’s voice, but the car provides no
such option. Maybe I don’t speak clearly or loudly enough, or I could be
talking too loud or too fast. I don’t know what the cause is. The result is
that I rarely use the car’s voice control system because it’s so slow and
error-prone, although it seemed like a cool feature when I bought the car.

Nontechnical considerations also can lead to subpar designs. An
existing product’s superior design might be protected by patents, con-
straining competing manufacturers either to license that better design or
to invent an alternative approach. That’s what happened when Kodak—
where I worked for 18 years—entered the instant camera market in the
1970s. Because of certain features that Polaroid had patented previously,
Kodak had to use completely different film technology and camera de-
sign approaches. The resulting camera was bulkier and more awkward to
use than Polaroid’s.

So, while there are many reasons why products can be deficient be-
sides design flaws, thoughtless design is all around us. Designers can do
better; consumers are entitled to it.

SOME TERMINOLOGY CONVENTIONS

One person might design both the software and the user interface for a
small mobile app, but teams design complex products. In this book, I will
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often use the term designer as a singular term, though I recognize that
many people could have contributed to the overall product design.

The customer who acquires a product or specifies its requirements
isn’t always the ultimate, or end, user. A user directly interacts with the
product, benefiting from the delights of thoughtful design and suffering
the frustrations of thoughtless design. Some software systems also have
indirect users who receive outputs from it but don’t interact directly with
the system themselves. A consumer could be an acquiring customer, a
user, or both.

I should define some other terms that will recur throughout the book.
A dictionary definition of obvious will suffice: easily seen, discovered,
recognized, or understood. A product feature is obvious if its presence
and usage are readily apparent without further explanation to anyone
who engages with the product.

A product is intuitive if you can make a good guess at how to use it
based on its similarity to other products from your experience or from
other cultural or environmental cues. An intuitively designed product is
one a user can understand and employ immediately, without consciously
thinking about it or referring to a manual (Interaction Design Founda-
tion, n.d.).

A feature or product is easy to use if the user can successfully perform
a task with minimal effort and assistance. To make a product easy to
use, a designer must understand who its users will be, their goals and
expectations, their backgrounds, and the anticipated contexts of usage.
Performing even a complex task with a software system could be re-
garded as easy by an expert who has done it many times before, whereas
someone encountering the product for the first time could find it highly
difficult to use.

A KEY ASSUMPTION

I make the assumption that product designers and engineers do the best
job they can with the information and skills they have available at the
time. Perhaps that’s not always true, but I like to think it is. 'm not trying
to be overly harsh on designers here, and I'm not accusing them of mal-
ice (except perhaps for a few cases described in Chapter 9). My examples
are opinions about specific products that suffer from what some con-
sumers consider to be thoughtless design. Sometimes things that are not
obvious initially do turn out to be clear on a second look or to someone
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else’s eyes. We each interpret the world in the context of our own expe-
riences and mental models. And we can’t always put the whole onus on
the designer. No matter how well a product is designed, someone some-
where will fail to make it work or will manage to break it.

A colleague of mine had previously worked in a call center providing
technical support to software users. His group had an unofficial prob-
lem classification category of “user brain damage” We all make silly
mistakes; we all misunderstand, overlook, and forget things. A woman I
know related this experience:

One time a friend had me drive a hundred miles because her
computer would not talk to her printer no matter what setting
she selected. I got there. Using the power switch on the printer, I
turned the printer on. Problem solved. We have all suffered brain
blackouts.

Many people like to say, “The customer is always right” That simply isn't
true. Sometimes the customer is unreasonable, misinformed, or in a bad
mood, which can lead to complaints that don't reflect design problems
at all. Sometimes, though, a nugget of wisdom in the complaint can help
us make the next design even more obvious, intuitive, and easy to use.

I used to carpool with a man who complained about the restricted
view his new car offered through the rear window. I asked if he had no-
ticed the visibility problem on his test drive. George sheepishly confessed
that he hadn't taken the car on a test drive. If he had, he might have
spotted the rear window problem before he bought it. Maybe the design
really was deficient, but George should have explored the car more care-
tully first.

People sometimes use products incorrectly because they don't under-
stand them well. Some hotel bathrooms have heat lamps in the ceiling
light fixture. To save energy, many hotels have switched their incandes-
cent light bulbs to more efficient LED bulbs. I've stayed in hotels that
also had replaced their bathroom heat lamps with LEDs. LEDs make the
bathroom brighter, but because they put out very little heat, they don’t
warm up the room. This confusion about the bulbs isn't a design in-
adequacy, but rather a matter of the hotel staff not understanding the
product.

Consumers must take some responsibility for assessing their needs,
evaluating candidate products, and becoming familiar with how to use
them before they complain about product deficiencies. Even so, we're
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still surrounded by products that disappoint and irritate us. Things
should just work properly.

LOOKING AHEAD

In Chapter 2, I'll explore why it truly is hard to design products that
perform in a way that makes consumers happy. I provide some back-
ground about requirements as the foundation for design, designing for
usage rather than simply cramming in more product features, and the
tensions that designers face as they attempt to satisty multiple stakehold-
ers who have conflicting expectations and constraints. If you don’t need
that technical background, feel free to skip ahead to Chapter 3.

Each of the subsequent nine chapters addresses a basic principle of
effective design:

Chapter 3: Make the product easy and obvious to use
Chapter 4: Consider realistic usage scenarios

Chapter 5: Consider a wide range of usage environments
Chapter 6: Make it hard to make a mistake

Chapter 7: Provide meaningful feedback

Chapter 8: Don't waste the user’s time

Chapter 9: Design for the user’s convenience

Chapter 10: Accommodate the range of human variation
Chapter 11. Place the minimum mental burden on the user

Each chapter describes numerous examples of products that violate the
design principle. Other cases of thoughtfully designed products exem-
plify the intent of each principle. We'll also see many lessons for design-
ers to keep in mind as they strive to create better products. You can read
these chapters in any sequence you like.

Finally, Chapter 12 recommends several techniques for creating more
thoughtful designs. I'll discuss the importance of usage-centric design;
ways to engage customers in the design process through product cham-
pions, personas, prototypes, and usability testing; and learning how to
improve our future designs from project retrospectives and customer
feedback. But first, let’s see why creating good designs is so challenging.



