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Foreword

Jakob Nielsen,
Principal, Nielsen Norman Group

Carolyn Snyder has written a wonderful book with all the practical information you need to make paper prototypes and get cost-effective usability data about your user interface designs. Any mid-sized design project will probably get an ROI of several thousand percent from following the advice in this book.

Yet, even though the book is great and the advice valuable and correct, there is a significant risk that you will put it all away and make this volume live out the rest of its life safely ensconced on a shelf. In my experience, paper prototyping almost never gets done in real design projects, despite its immense potential contribution to the quality of the ultimate user experience delivered by the project team.

Why don’t design teams use paper prototyping? It is because it is so expensive and time consuming that the project manager regrettably made the decision to allocate the resources elsewhere and ship on time? No, paper prototyping is one of the fastest and cheapest techniques you can employ in a design process.

Paper prototyping isn’t used because people don’t think they will get enough information from something that simple and that cheap. It feels like you are cheating if you attempt make progress in your project without investing more of the sweat of your brows. “It’s too easy; it can’t work” goes the reasoning. Better to wait until we have a more perfect user interface before we show it to customers. Wrong. If you wait, it will be too late to translate the usability findings into the necessary change in direction for your design.

I am here to tell you that it does work. There are many different grades of paper prototypes, and they all give you immense value relative to the time they take to create and test. I have run studies where we had nothing but three different mockups of the homepage for a Web site and still learned a lot about how people would use the service and how the concepts communicated.

Twenty years of experience with usability engineering uniformly indicates that the biggest improvements in user experience comes from getting usability data as early as possible in a design project. Measured usability can increase by an order of magnitude when it is possible to change the project’s basic approach to the problem, change the feature set, and change the user interface architecture. Usability insights also help later in the project, and there is value in fine-tuning details in the user interface, but the impact on the final user experience is not as great as the impact from fundamental changes made early in the design. It’s a rough estimate, but I would say that the benefits from early usability data are at least ten times bigger than the benefits from late usability data. Late usability studies often add about 100% to the desired metrics for the final design, but early usability can add 1000% or more.

Forty years of experience with software engineering uniformly indicates that it is much cheaper to make changes to a product early in the development process. The most common estimate is that it is a hundred times cheaper to make a change before any code has been written than if the same change has to be made after the code has been completed.

Ten times bigger impact if the need for a design change is discovered early in the project. A hundred times cheaper to make the change. The experience from both fields is clear: Early is much better than late.

The benefits from early usability studies are so vastly superior that there is no doubt that you should use paper prototyping, even if you don’t think the prototype is going to be as good as testing a fully developed design. If you try, you will be surprised at the amount of insights that can be derived from a “primitive” prototype, but even if you don’t believe me, believe the collective experience of usability engineers and software engineers: Early beats late by so much that it outweighs the differences in quality of the prototypes.

Paper prototyping has a second benefit besides its impact on the quality of your current design project. It will also benefit your career. Consider all the other books you read about computers, Web design, and similar topics. How much of what you have learned from these books will still be useful in 10 years? In 20 years? In the immortal words of my former boss, Scott McNealy, “Technology has the shelf life of a banana.”

In contrast, the paper prototyping technique has the shelf life closer to that of, say, paper. Once you have learned paper prototyping, you can employ the technique in all the projects you do for the rest of your career. I have no idea what user interface technologies will be popular in 20 years, but I do know that it will be necessary to subject these designs to usability evaluation and that paper prototyping will be a valuable technique for running early studies.


—Jakob Nielsen

Fremont, California

February 2003
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Part I

Introduction to Paper Prototyping

These first four chapters provide an introduction to the what, why, and how of paper prototyping—what it is, what it does for companies, why it’s useful, and how to prototype various interface widgets.




Chapter 1 Introduction

Paper prototyping is a widely used method for designing, testing, and refining user interfaces. In the early 1990s it was a fringe technique, used by a few pockets of usability pioneers but unknown to the vast majority of product development teams (and often considered pretty darn weird by the rest). But by the mid-1990s, paper prototyping was catching on. People at well-known companies (IBM, Digital, Honeywell, and Microsoft, just to name a few) experimented with the technique, found it useful, and started using it as an integral part of their product development process. As of 2002 paper prototyping is not considered nearly so weird, and the technique is mainstream practice at many companies, both large and small. There are, however, still many people who’ve only heard enough about paper prototyping to be intrigued—this book is for you.

For much of its history, paper prototyping has been a tool clenched firmly in the hand of the academic researcher or usability specialist. Like any useful tool, though, its greatest potential can be realized by placing it in the hands of nonspecialists along with instructions for its proper use. I believe that anyone who is involved in the design, implementation, or support of user interfaces can benefit from paper prototyping because it fosters development of products that are more useful, intuitive, efficient, and pleasing. Although you can’t learn everything about a topic from one book, this one gives you enough knowledge about paper prototyping to start using it.

What Is Paper Prototyping Anyway?

In its broadest sense, paper prototyping can be considered a method of brainstorming, designing, creating, testing, and communicating user interfaces. This book emphasizes the creating and testing aspects of paper prototyping, although I touch on the others as well. The technique is platform independent and can be used for Web sites, Web applications, software, handheld devices, and even hardware—anything that has a human-computer interface is a potential candidate for paper prototyping.

I’m not aware of any official definition of paper prototyping, and I’ve heard people use the term in reference to several different methods. Here’s the definition of paper prototyping I use in this book:


Paper prototyping is a variation of usability testing where representative users perform realistic tasks by interacting with a paper version of the interface that is manipulated by a person “playing computer,” who doesn’t explain how the interface is intended to work.



Here’s how it works: You meet with other members of your product team to choose the type of user who represents the most important audience for the interface. You determine some typical tasks that you expect this user to do. Next, you make screen shots and/or hand-sketched versions of all the windows, menus, dialog boxes, pages, data, pop-up messages, and so on that are needed to perform those tasks. It is not necessary to have a working version of the interface. If you can sketch it on a whiteboard, you can make a paper prototype of it. Figure 1.1 shows an example of a hand-drawn paper prototype screen.


[image: image]
Figure 1.1 A hand-drawn paper prototype of a screen from an application used to design filters for scientific data.



After you create the prototype, you then conduct a usability test. You bring in a person who is representative of the audience you and your team members agreed on. You ask this user to attempt the tasks by interacting directly with the prototype—“click” by touching the prototype buttons or links and “type” by writing data right on the prototype. One or two of you play the role of “Computer,” manipulating the pieces of paper to simulate how the interface behaves but without explaining how it is supposed to work. A facilitator (usually someone trained in usability) conducts the session while other members of the product team act as note-taking observers.

You will quickly discover which parts of the interface work well and which are the trouble spots. Because the prototype is all on paper, you can easily modify it right after—or sometimes even during—each usability test. You can conduct several usability tests in just a day or two, and it doesn’t take long to see the patterns in the feedback you’re getting. Thus, paper prototypes allow you to iterate and improve a design quite rapidly based on input from real users, and this can all happen before the first line of interface code is written.

The previous discussion makes reference to four roles: user, facilitator, Computer, and observer. Figures 1.2 to 1.8 show these four people in action. (With the exception of the facilitator, there can be multiple people in each role, especially observers. So this is a minimalist example, but still a realistic one.)


[image: image]
Figure 1.2 Paper prototyping is a team effort. After creating the usability tasks, the product team works together to generate a mock-up of the interface.




[image: image]
Figure 1.3 Individual pieces contain content that is relevant to the usability tasks—in this case, using a wireless phone to check lottery results and sports scores.



[image: image]
Figure 1.4 The Computer practices the tasks before the first user arrives. Another team member reviews her list of issues that she hopes the usability tests will cover.




[image: image]
Figure 1.5 The facilitator explains the purpose of the session and how to interact with the prototype. The facilitator sits next to the user, giving each task and interacting with her as needed.



[image: image]
Figure 1.6 The user might find paper prototyping odd at first but quickly gets into the spirit.




[image: image]
Figure 1.7 The Computer highlights the item the user has just “clicked” on. Other team members observe quietly and take notes. The facilitator (not visible) is still sitting next to the user.



[image: image]
Figure 1.8 Paper prototyping is a creative activity and is often quite fun.



What Paper Prototyping Isn’t

There are three techniques—comps, wireframes, and storyboards—that people commonly confuse with paper prototypes. These techniques are useful, but they usually don’t fit my definition of a paper prototype, although all of them can be turned into paper prototypes. Here’s a bit more explanation.

Comps

Comps (which is short for compositions) are visual representations—usually of a Web site—that show the look of the interface, including colors, fonts, layout, logos, artwork, and so on. (Figure 1.9 shows a sample of some comps.) The graphic designer or agency responsible for the visual aspects of the design might make several variations of the interface, allowing the decision makers to pick the one that best supports the current business initiatives, conveys the brand, and so forth. Some comps use nonsense words to represent the text and links. Comps are primarily used in internal discussions of a site’s visual design; they usually are not intended (or suitable) for usability testing because users can’t interact with them. However, if comps contained realistic content and were printed out, they might then fit my definition of a paper prototype.


[image: image]
Figure 1.9 A set of comps for the home page of PlacesToStay.com. Comps are used to explore different layouts, graphics, and visual emphasis. Unlike this example, some comps use nonsense words for text and links.



Wireframes

Like paper prototype, wireframe can be a confusing term because people use it to mean different things. A wireframe defines the page layout for a Web site, showing what content goes where. (Figure 1.10 shows an example of a wireframe.) In the early stages of designing a Web site, wireframes are used in determining the page layout and navigation. But is a wireframe a paper prototype? It depends. Some wireframes designate the major areas on the page with labels (for example, “product information”) but don’t contain any content. This type of wireframe is sometimes used to get feedback from users, but this approach is of limited benefit because it’s hard to tell whether the user’s understanding of “product information” is the same as the designer’s. Thus, a wireframe without content doesn’t quite fit my definition of a paper prototype. On the other hand, with the addition of realistic content a wireframe could be printed out and tested as a paper prototype. In that case I would classify the wireframe as a paper prototype.


[image: image]
Figure 1.10 A wireframe shows the layout of a Web page, but often the content is represented by nonsense words.



Storyboards

A storyboard is a series of drawings or images that represents how an interface would be used to accomplish a particular task. It’s basically a flowchart. Some storyboards, like the one in Figure 1.11, include representations of the user interface, but other storyboards are more conceptual and high-level. As the name implies, storyboards are often spread across a wall. They are typically used to understand the flow of the user’s work and how the interface will support each step. Storyboards are most often used within the development organization, although sometimes users review them. Because users can’t interact with storyboards (they can only look at them), I wouldn’t classify them as paper prototypes. However, you could readily turn a storyboard into a paper prototype by taking it down from the wall and adding whatever data is needed to support a task scenario.


[image: image]
Figure 1.11 A hand-sketched storyboard used by developers to work out a sequence of screens. The annotations explain choices the user makes or processing done by the system.



Benefits of Paper Prototyping

Here’s a preview of paper prototyping’s advantages:


	[image: image] Provides substantive user feedback early in the development process—before you’ve invested effort in implementation.

	[image: image] Promotes rapid iterative development. You can experiment with many ideas rather than betting the farm on just one.

	[image: image] Facilitates communication within the development team and between the development team and customers.

	[image: image] Does not require any technical skills, so a multidisciplinary team can work together.

	[image: image] Encourages creativity in the product development process.



Someone once asked me what the paper prototyping “bumper sticker” would say, and my answer was, “Maximum Feedback for Minimum Effort.” That’s really what it boils down to—an efficient means of getting make-it-or-break-it information about your interface. Using only a few office supplies and a dash of ingenuity, you can get all sorts of useful feedback in time to do something about it before the next release.

Of course, no technique is perfect, and this includes paper prototyping. One important drawback is paper prototyping’s difficulty in detecting some classes of problems. In addition, depending on the circumstances of the project, there are cases in which the benefits of paper simply aren’t very compelling.

Paper Prototyping and Usability

Entire books are devoted to usability (a.k.a. user-centered design). Although I can’t summarize the entire discipline in a few paragraphs, I’ve found it helpful to think about usability in the following ways:


	[image: image] The goal of any user-centered activity is to make the interface better for its intended audience and purpose, in a way that is consistent with the business goals of the organization producing that interface.

	[image: image] Usability is like love: The more you give away, the more you have. You can help spread the love by passing along the concepts in this book to others. It’ll come back to you in the form of more successful products.

	[image: image] Usability is also similar to pornography in its ability to elude precise definition. To paraphrase the famous line by U.S. Supreme Court Justice Potter Stewart, “I know usability when I see it.” If you do much reading about usability, you’ll come across many definitions of it (some more usable than others). Don’t get bogged down in the semantics; you’ll be able to recognize good usability before you can define it.

	[image: image] Like Don Norman says, a usable interface becomes invisible; sometimes you know you’ve gotten it right when your customers/users don’t talk about how usable the product is… they’re too busy raving about how you’ve made their life better.




Don Norman is a pillar of the usability profession. His first book, The Design of Everyday Things, is 15 years old but still a classic. It’s a deceptively entertaining read that will have a profound effect on how you look at objects and interfaces of every kind. Don first described the concept of an invisible computer in DOET (as it’s affectionately abbreviated) and later went on to write a whole book called The Invisible Computer.



Readers familiar with usability may notice that I tend to view paper prototyping and usability testing as overlapping and often synonymous concepts. But that’s a generalization, and like any generalization it isn’t entirely accurate. Many companies create prototypes in software and conduct usability tests with them. Paper prototypes also have uses beyond usability testing, such as internal reviews. But most of the time when I use the term paper prototyping, I assume that the prototype is being created with the intent of usability testing it.

The History of Paper Prototyping

I’ve been using paper prototypes since 1993, but I didn’t invent the technique. Neither did Jared Spool, whom I learned it from during my consulting days at User Interface Engineering. But determining where paper prototyping originated is like trying to track a river upstream to a single source. The best I can do is point out some of the tributaries.


If you peruse the References section or do an online search, you’ll find the concept of “low-fidelity” prototyping popping up circa 1990 from authors like Jakob Nielsen, Bob Virzi, and Tom Tullis, to name just a few. A few people in high-tech companies were using the technique during the 1980s and earlier (Chapter 2 has some interesting examples courtesy of Robin Kinkead). As far as I can tell, the method was around for a decade or two before it showed up on the radar screen of the average person (such as yours truly) involved in product development.

Paper prototyping has an estranged cousin: participatory design. I say estranged because many authors discuss one or the other without mentioning (or perhaps even realizing) how related they are. It’s probably most accurate to describe paper prototyping as a subset of participatory design. There is a whole body of literature pertaining to participatory design, which has been around for decades; this is where the river starts branching off into more sources than I can do justice to.*

And of course, prototyping in its general sense has been around for a long time in engineering disciplines and life in general. Before chiseling the first wagon wheel out of stone, I’m willing to bet that primitive humans prototyped and tested the concept using some other medium. So any work pertaining to prototyping could be considered a precursor to this book.

Usefulness of Paper Prototyping

In July 2002 I conducted an online survey of some usability professionals about their use of paper prototyping and their attitudes toward it. Figure 1.12 shows that of the 172 people (most of them usability specialists) who responded to the question, “What is the importance of paper prototyping to your work?” 86% answered either “Essential” or “Useful.” (“Useless” was one of the options, but no one chose it.) Although this survey isn’t very scientific (it’s a biased sample because I issued the invitation on usability-related discussion lists), it’s still a pretty good indication that paper prototyping is no longer a fringe technique.

But this book is not about the history of paper prototyping, or even the present. It’s about the future. Specifically, your future in using it to develop better products.



[image: image]
Figure 1.12 Answers to the question, “What is the importance of paper prototyping to your work?” from a July 2002 survey of usability professionals.


Audience for This Book

So let’s talk about you. You’re probably involved in the design, implementation, or support of user interfaces in some way. In other words, you might be any of the following:


	[image: image] Software or Web site developer

	[image: image] Project manager

	[image: image] Interface/interaction designer

	[image: image] Usability specialist

	[image: image] Technical writer

	[image: image] Graphic designer

	[image: image] Information architect

	[image: image] Marketing professional

	[image: image] Quality assurance/test engineer

	[image: image] Training specialist

	[image: image] Technical/customer support representative

	[image: image] Manager of any of these



Following are some assumptions I’ve made about your background.


Programming

You don’t need to have technical skills to create and test a paper prototype, although presumably (if there’s any intention of implementing what you’re prototyping) you’ll be working with someone who does. Unlike software-based prototyping tools, for paper prototyping you need only those cutting, pasting, and drawing talents you perfected as a child. So although many of you might be programmers, I don’t assume any technical knowledge about software development.

Interface Design

Strictly speaking, you don’t need to be an interface designer to create a paper prototype any more than you need to be an artist to glop paint on a canvas. Of course, to be a good artist you need some combination of talent, training, and practice. The same is true of interface design. Strictly speaking, this book won’t teach you to be a good designer, but if you have the enthusiasm to learn, paper prototyping will give you a means to practice and thus refine whatever talent you may have.

Usability Testing

It was hard to decide how much material to include about usability testing. Usability specialists who read this book certainly don’t need me to tell them how to conduct tests. But for every usability specialist, there are probably 100 designers, developers, and writers who wouldn’t mind knowing a little more about usability. There are already some good books about usability testing, and I don’t want to reinvent the wheel. However, discussing paper prototyping without talking about usability testing is like trying to gossip without using pronouns.*

My compromise is to give you a sense of how usability testing works, including some of the concepts and tips I found most helpful when I first started, but I leave most of the details to other books. I’ve concentrated most of the general usability testing information into a couple of chapters so that it’s easy to skip for those who already know it.

Usability for Everyone

For products to truly become usable, the development team can’t rely on a handful of usability specialists to gather and interpret data from users; this creates a bottleneck that either slows the development process or forces usability activities to be skipped entirely (guess which). Thus, it’s good for product teams to have a way to collect at least some of this usability information for themselves.

You wouldn’t discourage a friend from taking singing lessons simply because he isn’t an operatic tenor like Pavarotti. Similarly, I don’t think it’s necessary to be an HCI (human-computer interaction) guru to get started with paper prototyping. Paper prototyping and usability testing are common-sense techniques, and people in a variety of disciplines can benefit from using them. Yes, some will be better at it than others, but like my parents always told me, “You never know until you try.”

On the other hand, usability specialists can spend decades developing their knowledge and skills. There is a great deal to know about the fields that comprise HCI, including cognitive psychology, social psychology, statistics, experimental design, data analysis, interface design principles, and probably others. I don’t mean to summarily dismiss all that collective wisdom by implying that any idiot can conduct a good usability study. My philosophy is simply that anyone who cares about making better interfaces can benefit from learning the basics of paper prototyping and usability testing. But there is always more to learn.

Author Background

It’s probably already clear that I am a practitioner, not an academic. I gained much of my experience in hard-to-use interfaces because I spent the first decade of my career creating them, first as a software engineer and then as a project manager. (The building controls company where I worked was full of well-meaning people, but this was back in the 1980s, when most people, including me, knew nothing about usability.) Although my software skills have fallen by the wayside, I still have some clear memories of the pressures and challenges involved in product development. I remain sympathetic toward development teams, especially knowing that technology certainly hasn’t gotten any simpler.

In addition to my computer science background, I also (for reasons still not entirely clear to me) picked up an MBA along the way, which gave me a tentative grasp of business concepts.* Working at a small consulting firm (User Interface Engineering) for 6 years gave me a very practical, whack-upside-the-head grounding in sales, marketing, and finance. Like the difference between profit and cash flow—profit looks nice on paper, but cash flow is where your paycheck comes from. So I approach usability from a business perspective, trying first to understand the importance of the product to the company and to its users, then looking for ways to identify and manage the risks. After all, if an otherwise good company makes too many mistakes and goes out of business, everyone loses. Paper prototyping fits perfectly into that mind-set because it lets you make (and fix) most of your mistakes before the product goes out the door.

I am not a researcher or scientist, and I don’t even consider myself an expert in HCI; it’s a big field, and I’m sitting in a small corner of it. There are many good papers and articles about paper prototyping, but for the most part I’ve confined the references to their own section at the end of the book. I mention some of the especially interesting ones along the way, however. Although this book discusses many topics for which there is HCI research, this book isn’t about the research—it’s about what real product teams do. Scientific studies are a fine thing; the experience of practitioners is equally important but less often published. So I’ve made an effort to include many real-life examples, anecdotes, quotes, and case studies from my clients and peers—material you won’t find anywhere else, because although many of these people know enough about paper prototyping to write their own books, they don’t have the time.

Terminology Used in This Book

Terminology is a perennial challenge in any high-tech field; technology evolves faster than the language used to describe it. Beneath the surface of seemingly innocuous words such as designer lurks a myriad of meanings waiting to confuse or even alienate people who’ve latched onto conflicting ones. I certainly don’t want to redefine the English language, but I should explain the conventions I’ve adopted in this book. In most cases I’m using a definition that may be broader than what you’re used to, so keep that in mind if you take exception to how I’ve used a particular word. I defined earlier what I mean by paper prototyping, so here are the rest:


	Computer, computer. In paper prototyping, a human being simulates the behavior of a computer. To differentiate the silicon-based entities from the carbon-based ones, I’ll use computer when I’m talking about a machine and Computer to refer to a person who’s simulating a computer.

	Product, interface. I use the terms product and interface somewhat interchangeably—you might be developing shrink-wrapped software, an intranet site, or a handheld device. Although product implies something that is sold, maybe your interface isn’t. I use both these terms in an inclusive sense that encompasses not just the screens but also help, manuals, training, hardware, packaging, and even tech support. If the user sees it or interacts with it, I count it as part of the interface.

	Product team, development team. Using similar reasoning, product team means anyone who works on any of the aforementioned, including tech writers, marketing, training, and customer support. In other words, anyone who has a direct or indirect effect on the end user’s experience of the product is part of the product team. Sometimes I use the term development team, but I’m not referring only to those who, as a programmer friend of mine puts it, “rearrange 1s and 0s all day.” If you’re making/testing/supporting something that users will eventually come into contact with, you’re part of the development team.

	Release. Release refers to that moment when real users obtain the official version of the interface and start using it. Release is commonly used for software, but there are synonymous terms for other types of interfaces—launch for a Web site, deployment or rollout for an interface with internal users.

	Screen. Although the literal definition of screen refers to a computer monitor, I use it in a generic sense to mean any piece of the user interface, be it a Web page, LCD display, form, dialog box, and so on. When I talk about “the screens,” I’m referring to whatever it is that you’re prototyping.

	Test versus Study. Usability test refers to one session with a user. A usability study is a series of usability tests conducted over one to several days.





[image: image] Of Interest… Comparing Apples to Apples

In any discussion of paper prototyping or low-fidelity prototyping, it’s important to agree on what is meant by those terms. People use these terms to mean different things. If someone is using a different definition than yours, you may completely misinterpret each other’s conclusions about the technique. It’s a good idea to keep this in mind as you do further reading on the topic of paper prototyping.

As an example, consider the article “Low vs. High-Fidelity Prototyping Debate” by Rudd, Stern, and Isensee (1996). This article thoughtfully outlines the pros and cons of high- and low-fidelity prototyping. However, the authors’ definition of low-fidelity prototyping is different than the one used in this book. They assume that the paper screens will be shown to users rather than having users interact with them in the context of completing tasks. This is a very important difference, so it’s no wonder that some of their conclusions about paper prototyping appear to contradict mine. If you read the article carefully, though, you’ll realize that the different definitions are at the heart of the apparent discrepancies. Once you account for the terminology differences, most points of disagreement vanish.

Whenever I hear someone start talking about paper prototyping, I’ve learned to ask, “Please tell me what you mean by paper prototyping.” This often prevents me from misinterpreting what they’re talking about.



Chapter Overview

In several years of teaching paper prototyping, I’ve found that the most natural learning sequence doesn’t necessarily follow the way you’d do the activities in real life. For instance, it’s easier to understand some of the strengths and weaknesses of paper after you’ve made and mock-tested a prototype, or lacking that experience, at least seeing plenty of examples.

This book is organized into four parts. Depending on your background and interests, it may make sense for you to read the chapters in a different order than how they appear in the book.

Part I—Introduction

The next three chapters provide an introduction to the what, why, and how of paper prototyping: what paper prototyping is, why it’s useful, and how to prototype various interface widgets.


Chapter 2, Case Studies: Several detailed examples of usability studies conducted with paper prototypes are included so that you can see the sorts of things that companies learn from them.

Chapter 3, Thinking about Prototyping: A lot of reasons, both practical and psychological, are provided to help explain why paper prototyping is a useful technique. In addition, some of its drawbacks are discussed, although the details are reserved for Chapters 12 and 13.

Chapter 4, Creating a Paper Prototype: The widget-level view of paper prototypes and how to include interaction, help/documentation, and hardware are discussed. This chapter is presented out of its proper order (logically, it’s part of Chapter 7) because some people find it useful to see many examples when first learning about paper prototyping.

Part II—Process: Conducting a Usability Study with a Paper Prototype

This is the practical, how-to part of the book. It assumes you’ve decided to try paper prototyping, so it describes how to go about it. (Those who are still undecided might want to read Part III first and then come back to this section.)

Chapter 5, Planning a Usability Study with a Paper Prototype: This chapter includes an action plan of the activities, people, and schedule you’ll need when you’re ready to try paper prototyping. (If you’re already familiar with how to conduct a usability study, you may want to skim this chapter.)

Chapter 6, Task Design: Good usability tasks are vital in paper prototype testing. This chapter explains why and how to create good tasks.

Chapter 7, Building the Prototype: The process of creating a paper prototype around a set of usability tasks and holding internal walkthroughs to prepare for usability testing is described in this chapter. (Refer to Chapter 4 for details about how to prototype specific interface widgets.)

Chapter 8, Introduction to Usability Test Facilitation: For those who haven’t previously conducted usability tests, this chapter provides enough guidance to get started. Testing with two users at a time (a.k.a. co-discovery) is also discussed. Experienced facilitators can probably skip this chapter.

Chapter 9, Usability Testing with a Paper Prototype: Everything from how you explain paper prototyping to what you do when a user tries to do something you haven’t prototyped is covered.


Chapter 10, Observers: Observers are an integral part of usability testing. This chapter explores the benefits and risks of having observers in the test room and how to ensure that they will behave appropriately.

Chapter 11, Data: Capturing, Prioritizing, and Communicating: This chapter describes how to take good notes and prioritize the data you’ve collected and also discusses ideas for capturing and communicating what you’ve learned from your prototypes.

Part III—Deciding to Use Paper

The following three chapters delve into the nitty-gritty of what paper prototyping is and isn’t good for, whether it might make sense to use for your project, and the sorts of objections you might face from your co-workers when you pitch the idea to them.

Chapter 12, What Paper Is Good For: Paper prototyping is a useful technique, but it is not perfect. This chapter outlines the kinds of usability problems that paper will (and won’t) typically find.

Chapter 13, The Politics of Paper: It’s one thing to convince yourself that paper is worth trying, but it’s quite another to convince your co-workers. Common concerns about paper prototyping (validity, bias, professionalism, and resources) are discussed.

Chapter 14, When to Use Paper: Various circumstances of your project, staff, and development environment can affect your decision of whether to test with a paper prototype. (Strictly speaking, this chapter should precede Chapter 5, which also pertains to planning. I’ve placed it here because it may contain more detail than some people need.)

Part IV—Broadening the Focus

This section encourages you to think about how paper prototyping relates to the overall process of product development.

Chapter 15, Examples of User-Centered Design: Descriptions are provided of some real companies that use paper prototyping as one of several techniques in their user-centered design process.


Chapter 16, Final Thoughts: This is a short but thought-provoking list of my own unanswered questions about paper prototyping.

And last of all, there’s a References section with all the books and papers referenced throughout the book, plus plenty of suggestions for further reading.

No Bad Examples!

There are many examples of interfaces in this book, but there are no bad examples! That’s because all the examples I use are intended to illustrate techniques, not designs. In other words, I’m not critiquing anything. The point of the examples isn’t to illustrate “good” or “bad” design but rather to give you ideas and insights about the process of improving your own design.

Companion Web Site: www.paperprototyping.com

There’s a companion Web site for this book at www.paperprototyping.com. There you’ll find downloadable versions of materials shown in this book, including worksheets, handouts, and forms. The site also contains links to places where you can purchase the supplies used in paper prototyping and links to papers and articles available online. The symbol in the margin is used throughout this book to indicate the presence of corresponding materials on the Web site.

* If you’re interested, anything by Michael Muller is a good place to start. He’s done considerable work in participatory design. Think of him as your guide to that branch of the river.

* The next time you throw a party, ask your guests to sing “Let Me Call You Sweetheart” sans pronouns before you’ll give them back their car keys—not because it’s an effective sobriety test, but because it’s funny.

* And also confused me because I no longer was sure which Dilbert character to identify with; sometimes I feel sympathy for the pointy-haired boss.




Chapter 2 Case Studies

So what is paper prototyping good for? In a nutshell, it lets you create and refine an interface based on user feedback before implementing it. This chapter contains several real-world examples where paper prototypes provided that important—and often surprising—feedback.

To illustrate that paper prototyping works for a variety of interfaces, I’ve chosen a software application, a Web site, a Web application, a telephone display, and a small touch screen. In each example, the product team created a paper prototype of the interface before a working version was available and tested it with about a half dozen users.

   You’ll notice several types of findings from these case studies:


	Usability issues. This broad category contains all the sorts of things you’d probably expect to find from usability testing—confusing concepts, poor terminology, lack of feedback, layout problems, improperly used widgets, or any other situation in which the users can’t get the interface to work the way they need it to. But usability issues are just the beginning.

	Missing (or misspecified) functional requirements. It’s common for users to have some needs that the product team isn’t aware of at the start of the project, or the team may have a mistaken assumption about what functionality will satisfy a user requirement.

	Preference for one design alternative. Sometimes there are different ways to provide a function and it’s a coin toss to developers which one is easier to implement (but instead of tossing that coin, they debate it ad nauseam in meetings). Users, however, may have a firm preference for one or the other, which will show up pretty readily in usability testing.

	Priorities. No company has unlimited resources, so it’s important to separate the gotta-haves from the nice-to-haves. Occasionally a paper prototype will reveal functionality that isn’t as important as the team had thought—a feature that draws a ho-hum response from users can be moved lower on the priority list or even dropped, thus saving work.

	Issues outside the user interface. Interestingly, paper prototypes can reveal some issues that one might think of as being outside the scope of the user interface, for example, the credibility of the company or the implications of using the interface in a social setting. When the interface and tasks are realistic enough, test participants start extrapolating to their own environment and thus they can anticipate problems. (Caveat: Not all the problems—some problems can be found only in real-life use and won’t show up in a usability lab, even if you test the released product.) These issues can result in changes being made in the interface or elsewhere, such as marketing or training materials.



You’ll also see that there’s quite a variety in the scope of issues revealed by these case studies—everything from high-level strategic issues (“Are we building the right thing? Will the market accept this product?”) to low-level and specific (“Does this control offer the right degree of magnification?”). In my experience, it’s common for paper prototype tests to turn up both high-level and low-level issues, so these examples are pretty typical.
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Software: The MathWorks

Contributions by Jennifer Lymneos, Mary Beth Rettger

This paper prototype from The MathWorks is of the Control Point Selection Tool (cpselect), which is part of the Image Processing Toolbox 3.0 (Figure 2.1). This application is used by scientists to align images (for example, from geographic surveys) to detect differences between them. The user works with an overview and detail view of each image, choosing comparison points at the same location on each image.


[image: image]
Figure 2.1 As shown by this screen from its documentation, the Control Point Selection Tool lets the user examine two images, including an overview and detail area for each. Clicking on any image adds a control point to the appropriate location in the other images.




[image: image]
Figure 2.2 One of the paper prototypes used in testing. Not shown here are the colored dots on pieces of transparency that were placed on top of the images to indicate the control points.


In 2000 The MathWorks was working on the first release of cpselect. They had done their homework and knew a fair amount about their user population and requirements, but the developers were having a tough time getting started. In a scientific application such as this there are many technical details, and the team was getting caught up in them before they even had consensus on the high-level approach to the interface. So they created a paper prototype (Figure 2.2) and conducted several rounds of usability testing, refining the prototype as they went.

The Team Had Questions…

In the early prototypes, the team had a number of fundamental questions about what users needed and which design variations would work for them:



	[image: image] Did the overall information display work? Did the users really need to see both a detail and an overview for each of the two images, or would just an overview do the job?

	[image: image] When users dug down into the details of an image, what were they looking for? How did they want the control points to work? Initially, the team thought of control points as having two states: manually selected and predicted (that is, placed as a result of an algorithm using data from previous manual point selections).

	[image: image] Did users want to specify the degree of magnification, or would a simple “zoom by a factor of 2” control suffice?

	[image: image] How important was it to make the interface consistent with similar tools that their users had worked with?



… And Paper Prototyping Answered Them

The team learned that the four views were in fact needed and that users wanted a high degree of control over the magnification—zooming by a factor of 2 each time is conceptually simple, but it doesn’t cut it when you’re looking at large land masses. The team also learned that their “Fit to Window” control, which some had argued was too vague, didn’t trouble users, because when they needed to manipulate the magnification they’d use the more precise tools.

Some interesting subtleties emerged in regard to the control points. The team realized that there were really several states—and combinations of states—that the points could have. For example, a point had different meanings depending on whether it had a corresponding match in the other image or was awaiting a match and whether the match was predicted or manually selected. Although users liked having the predicted points, they needed to distinguish them from manually selected points because they often had to tweak the position of the predicted point manually. Once the team understood the set of point states that users needed to see, they created a symbol for each one and a legend to help the users learn what the symbols meant.

One happy finding was that it was okay for cpselect to differ from other tools that users had worked with. The product team had worried about this because the market for technical computer software is highly sophisticated and some of The MathWorks’ customers had written their own software applications to help with image processing. If customers were accustomed to a different way of doing things, they might not like cpselect. Fortunately, because cpselect incorporated the features users needed but with a simpler interface compared with the homegrown tools, its differences proved to be benefits rather than drawbacks.

Customers Are Happy

All in all, the team conducted five rounds of paper prototyping, refining the interface after each. (Although the “five rounds” may sound arduous, each round included only two or three users, and the team went from a blank slate to a ready-to-implement design in about 3 months, while working on other projects at the same time.) The resulting interface was much different than what they’d started with, and the product team believed it was also much better. Although the paper prototype didn’t answer every question they had about the interface, there was a much smaller (and highly focused) set of issues to be solved later in the development process when a working version was available.

The Control Point Selection Tool shipped in April 2001, and customer feedback indicates that the tool is easy to learn and helps them do their image registration work. Their biggest request is not for bug fixes but for new tools to automate even more of the process. Jennifer Lymneos, a Usability Specialist who worked on cpselect, adds, “By the end of paper prototype testing, months before the tool was released, we were confident that the design was a good one. None of the feedback from users has contradicted what we learned from the paper prototypes, nor has it been related to fundamental aspects of the tool. In fact, many of the enhancement requests are small things like where the legend should go and what its title should be. For the first release of a brand-new tool, I think that’s a pretty good indicator that we got the basics down right.”

Web Application: Centra Symposium

Contributions by Ronnie Thomson, Drew Wolff

In the summer of 1996, developers at a start-up company called Centra were working on the first release of their flagship product Symposium, an Internet-based training environment. Symposium is a Web application that offers a live, “virtual classroom” environment where students with microphone-equipped PCs can hear and talk to the instructor and other students while viewing class materials on their computer screens. Distance learning was a new concept at the time, and Centra hoped their product would appeal to large corporations with geographically dispersed employees, who would use Symposium from their office or home to receive training without having to travel.
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Figure 2.3 The initial paper prototypes of Symposium (called Liveware at the time) featured avatars for the instructor and students. In this example, the instructor is giving a PowerPoint presentation to the class.


The initial design was ambitious (Figure 2.3). The designers wanted to create a virtual classroom in 3D. Using avatars, students would navigate various rooms (such as a library or classroom) and talk with the instructor and each other via an audio channel. The avatars offered the potential for richer communication through facial expressions and gestures, such as hand-raising to ask a question or head-scratching to indicate confusion.

The product team had questions about whether the navigation worked, whether students could access the online course material, and how well they could participate in the classroom activities. Usability tests provided answers to these questions, and we also found a couple of surprises:


	[image: image] Rather than enhancing the students’ learning experience, the 3D virtual reality interfered with it.

	[image: image] The product had some important social issues: Users wanted to know who could see and hear them, and they raised concerns about using the interface in a professional work setting.



A Return to Flatland

The paper prototype had stick-figure drawings of the avatars and sketches of the classroom environment. A total of eight users (two at a time) participated in co-discovery usability tests in which they were asked to register for and then take an “online” class. Although it lacked a 3D appearance, the paper prototype sufficed to show us that a 3D environment would interfere with the students’ learning experience.

We discovered all manner of confusion related to the avatar, starting with the fact that some people had never heard the term before. Questions arose about the appearance of one’s avatar, and users spent time fiddling with the customization controls. The 3D navigation proved cumbersome, with users voicing objections such as, “Why do I have to walk my guy into the classroom? Why can’t I just take the class?” It also wasn’t clear what viewpoint the avatar should show. Should the interface appear as though the user was looking through the avatar’s eyes, or should the user have an outside perspective where they could see their own avatar along with everyone else’s? How would the classroom “seating” be handled? (With a spatial layout, students in the back of the classroom wouldn’t be visible to those in front, and students in the front might block others’ view.) None of these questions had easy answers, and they all distracted users from the learning experience.

The bottom line was that the cutting-edge 3D functionality got in the way of the real purpose of the application—enabling large companies to provide training to geographically dispersed employees. The designers realized that they were jeopardizing their entire business model with an interface that felt too much like a video game.

Based on the feedback, Centra dropped the 3D functionality, which shortened their development schedule. Ronnie Thomson, Director of Engineering, explains, “Time to market was our major concern, and the 3D functionality was our biggest challenge from a technical perspective. Our original plan was to implement it in C++. When we dropped the 3D, we were able to use Java instead, which was a simpler development environment. The end result was that we released rev 1.0 sooner than if we’d stayed with the 3D and C++.”


Social Considerations

The paper prototype tests were conducted with everyone—users, facilitator, Computer, and observers—sitting in the same room, so obviously the users realized that people in the test setting could hear them. But the users were able to extrapolate the test setting to real life and identify some of the social concerns that they would have if they were to use this interface alone at their desks.

Because of bandwidth constraints, it wasn’t possible to support a full-audio environment. The instructor had a microphone and could “pass” a second microphone to one student at a time. In testing the prototype, we found that the test participants wanted a clear indication of when their microphone was on. (In a similar paper prototype test of a video-conferencing system, one of my colleagues found a situation in which a test participant mistakenly believed that the person on the other end of the pretend system couldn’t hear him. He made a joking remark that would have been embarrassing had it happened in real life.) In both of these cases, the designers modified the interface to make the microphone indication more salient.


I learned the live microphone lesson the hard way. During a break from teaching a large class, I went to the ladies’ room without turning off my cordless mic! I really wish someone would have found this problem with a paper prototype and implemented a warning buzzer that goes off once the mic moves more than a certain distance from its receiver.



When the 3D functionality was removed, the designers realized they still had to give students a way to see who else was in the class. They added what they called the “people panel”—a listing of the class by name, including visual indication of which person has the microphone (Figure 2.4).

Users also raised some interesting concerns about using the interface in a work setting. With the 3D version, people worried that their co-workers might think they were playing a video game instead of working. They also anticipated the possibility of interruptions; for example, a person looking at a computer screen and wearing headphones might appear to co-workers to be listening to music rather than taking a class. Centra eventually offered kits for students, including a “do not disturb” sign, so that co-workers would know that the person was engaged in training and thus not interruptible.
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Figure 2.4 This screen shot from Symposium 5.3 shows how the instructor avatar was replaced by a live video feed and student avatars by the Participants panel. Note the microphone symbol to show which class member is speaking.


Six Years Later…

As of 2002 Symposium is still alive and well in only two dimensions. Ronnie Thomson, Director of Engineering, reports, “Interface changes in subsequent releases have been relatively minor—most of our focus has been on providing enhancements to the functionality such as the ability to share applications. We tried making radical interface changes in rev 5 (without paper prototyping them first), but customers hated it so we went back to what we had. We’ve also used the same basic UI model for other products.” Drew Wolff, former Director of Product Marketing, concurs: “The target market includes a lot of people who are learning about computers and applications specific to their company. Having to learn how to use Symposium would defeat its purpose. Fortunately, the interface is elegant and intuitive—no need for a book that explains how to use it—so people can concentrate on the class material.”


E-commerce Web Site: Priceline.com

In the mid 1990s Walker Digital, a small Connecticut think tank, was preparing to launch a new online service. Their name isn’t exactly a household word, but the Web site they launched became one: Priceline.com. Back then, the site was several months away from its initial launch, and they were still trying to figure out exactly how this unique* method of selling airline tickets would work. There were some pretty significant risks, both with the technology and with people’s willingness to do business in this new manner. The product team wanted to mitigate the risks by finding out whether average people understood this service and were willing to use it to purchase airline tickets.

For those who aren’t familiar with how Priceline works, you tell them when and where you want to fly (U.S.-originating flights only) and how much you’re willing to bid for an airline ticket between those cities on those dates. You also give them your credit card number. Priceline checks with several major airlines and lets you know if any of them is willing to sell you the ticket you want for the price you named. If so, bang—you’ve bought a ticket (usually a nonrefundable one), which is charged to your credit card. The site targets travelers who have flexibility in their plans; the customer can’t select the airline or flight time but may be able to get a price that’s lower than advertised fares.

Initially, the product team had been focusing on the technical challenges (which were considerable) and also on selling the concept to the major airlines. But they recognized that without consumer acceptance, their clever new business model for selling airline tickets wouldn’t get off the ground, so they decided to conduct some usability tests. I worked with several members of the product team to create a paper prototype of the site. All of the pages were drawn by hand because the site was still its conceptual stages. People had some ideas about how the interface might work, but just about everything was still open for debate.

Two members of the product team participated in 2 days of test sessions by “playing computer.” We recruited seven people who fit the profile of Priceline’s target market and asked them to work with the paper prototype to perform various ticket-purchasing scenarios. We found several important issues, including three showstoppers:



	[image: image] Asking for an email address to enter the site met with complete resistance.

	[image: image] The site (including the company behind it) had to establish its credibility before people were willing to transact.

	[image: image] Three days was too long to wait for an answer.



After the first two usability tests (four users total), we’d already observed so many serious issues that three of us spent a few hours that evening completely revising the prototype. The next day’s tests confirmed that most of our changes were improvements. Equally important, we found some things that the team didn’t need to worry about:


	[image: image] People didn’t need to see probabilities of getting a ticket; they were going to do their own homework on pricing.

	[image: image] People understood the concept of submitting a binding offer. They had some questions about it, but overall they understood what the site was offering and how it might benefit them.



Following are the details of what we learned from the paper prototype tests.

Email Address

Some of the developers had already predicted that users wouldn’t be willing to provide personal information up front, but the team was still arguing about it. Some of the Marketing folks insisted on asking people for their name and email address before letting them into the site. (Don’t laugh. Remember, this was 1997, when the word e-commerce wasn’t even in the dictionary* and before it was commonly understood that people would rather have a root canal than give out their email address for marketing purposes.) The feedback was unanimous. All seven users said they would either leave the site or enter bogus information. This evidence was enough to convince the proponents of aggressive data collection that it was a Bad Idea, and it was dropped.

Binding Offer, Trust, and Credibility

One of the big questions for Priceline was whether people would understand the concept of the binding offer—that by submitting a credit card they were committing to purchasing a ticket if Priceline found a suitable one that an airline was willing to sell.

The results were interesting. There were indeed problems, but not in the way we expected. On the plus side, the test participants did understand the nature of the binding offer and indicated that they’d be willing to make purchases this way if the deal was attractive enough. However, giving their credit card to an unknown Web site was quite another matter. As one user said, “Anyone can put up a Web site. How do I know these guys are legitimate?”

So we had to think of ways in which an unknown Web site (and company) could convey its credibility. In the testing, the users told us that seeing real flight information would help convince them that this site had a legitimate relationship with the airlines. Unfortunately, users sometimes want things they can’t have. Priceline wasn’t able to show a list of flights, but they realized they needed to do something. For example, even the relatively simple idea of including some company information, such as their office address, the names of company officers, and a toll-free number, helped reassure users that this was a real company (that they could then research further using conventional methods such as calling the Better Business Bureau, which a couple of users said they’d do). And in their help topics, Priceline explicitly says that they don’t show flights, which may not be ideal to users but at least prevents them from looking for information that doesn’t exist.

Ultimately, Priceline also launched an extensive advertising campaign featuring actor William Shatner that helped establish their brand in the minds of American consumers. I’d be very surprised if they still had the “Are these guys legitimate?” problem today (although they might face it all over again if they expanded internationally).

3-Day Response—Not!

There were significant technical challenges in matching the user’s offer against the airlines’ databases to see which ones would accept. The developers weren’t sure how long it would take to query all the databases and respond to the user. In the paper prototype, we told users that they’d have an answer within 3 days. We quickly learned that this was unacceptable. If people couldn’t know right away, they wouldn’t use Priceline.

This wasn’t good news to the product team because this requirement was much stricter than they’d hoped, and now they had a harder problem to solve. Fortunately, they were able to beef up their technology and the site now promises an answer within 15 minutes. However, in the absence of data about what was acceptable to people, the site might have launched with the 3-day reply and failed



[image: image]
Figure 2.5 This page from Priceline.com, April 2002, explains the trade-off between flexibility and ticket cost—a question that came up in paper prototype testing 5 years earlier, before the site had even launched. Also note the explicit mention that Priceline doesn’t show flights, which at least prevents users from continuing to search for this information.


Probability and Pricing

Initially, the designers wanted to estimate the probability of getting a ticket based on the user’s bid. For example, for a $300 bid, there’s a 50% chance an airline will accept. A nice idea, but pretty darn difficult to do with any degree of accuracy. Fortunately, after hearing all the users describe the ways in which they currently searched for the best travel deals, it was clear that most people would do their own research on lowest available fares and base their offer on that. End of problem. The developers could safely ignore this challenge instead of solving it. (Last I checked, the site simply says, “Visit other travel websites to research the fares and itineraries available on your travel dates.”)

Frequently Asked Questions

One of the Catch-22s of new Web sites is figuring out what the “frequently asked” questions are going to be for a site that hasn’t launched yet. But this is exactly what we were able to do. A useful output of the paper prototype tests was the set of questions that people had about how Priceline worked. For example, “Is there a fee for this service?” (The answer was no, but the site didn’t say so.) Whenever a user had a question, we’d give them an answer orally, then jot down both the question and the answer for future reference. At present, the site has a help section that addresses a number of questions (Figure 2.5), including some that arose during the paper prototype tests. Naturally, the content of the help section has evolved over the years along with the site and the Web-using population.

We conducted these usability tests of Priceline in early 1997, well in advance of their initial launch. Six years later, the site is still in business. Although I can’t claim that those early paper prototype tests were solely responsible for the viability of the site, I’d like to think that they helped at least as much as William Shatner’s singing in their TV commercials!

Small-Screen Display: Pingtel xpressa Phone Interface

Contributions by Hal Shubin, Rich Schaaf

Pingtel is the creator of xpressa, a high-tech telephone. The xpressa phone has a user interface—a small grayscale LCD display. In addition to the usual set of telephone buttons, the xpressa phone has 11 buttons around the display whose functions change depending on the context (Figure 2.6).

Pingtel was developing this phone and its user interface in 1999. The team had written specifications to document the flow of the screens but hadn’t nailed down the interface yet. The designers wanted to make the phone interface intuitive, but in some cases they had what seemed to be equally viable ideas about how to implement functionality. During the design phase a number of questions arose, for example:



[image: image]
Figure 2.6 The production version of the xpressa phone and a close-up of its LCD display.



	[image: image] Would users adopt an object-verb approach (for example, looking up a number first and then dialing it) or verb-object approach?

	[image: image] Which was the easier method of searching for stored phone numbers—scrolling through the entire list or a divide-and-conquer method using the left-hand buttons to divide the list into successively smaller chunks? (See Figure 2.7.)

	[image: image] Should they create novice and advanced modes, where only a subset of functionality would be available by default and the user would need to explicitly access the more advanced functions? Or would this just be confusing?



The right answers weren’t obvious, and the product team didn’t want to waste time implementing the wrong approach. They could have mocked up a version of the interface in software, but this would have taken some time. Besides, they believed it was important to see how users interacted with the physical buttons. So they opted to create and usability test a paper prototype of the xpressa interface. Because of the small display and the need to get the spacing right, they created the screens in PhotoShop using a format created by a graphic designer and used overlays for each individual screen.

The team conducted four tests of their paper prototype. Users were asked to complete various tasks (such as calling a previously stored number or transferring a call) by touching the paper prototype buttons and to explain their actions aloud as they went. One of the team members played Computer, swapping screens in response to the users’ actions. There was also a physical model of the phone sitting on the desk so that users could see what the real phone might look like, but they interacted only with the paper prototype.


[image: image]
Figure 2.7 One of the paper prototype screens used in testing the search functionality, where users were asked to look up Mary Connolly’s home number. The function of the 11 physical buttons around the display depends on context; in this example the four right-hand buttons are not used.


Findings

The team got answers to their original questions and more. Users naturally used the object-verb method, so there was no need to support the verb-object approach. The divide-and-conquer method for searching was better than scrolling, although eventually the team came up with a type-in search method that was superior to both. The novice mode didn’t work. Although hiding advanced options seemed like a good thing, it was too hard for users to find them when they were needed—they had no idea where to look.

The team also found out some things that they hadn’t expected. In looking up names in the phone book, none of the users thought to use cell-phone style text entry, where you have to press the “2” key three times to get the letter C, etc. Users naturally pressed one key for each letter; for example, to enter Smith, they typed 76484 instead of 77776444844. This is the approach used by audio phone directories, and people tried this approach without being told that it would work this way. (The team had known about both models beforehand; what was surprising was how clear the preference was for the second approach.)

Hal Shubin, the usability consultant who worked on the design and testing of the xpressa interface for Pingtel, summed it up: “Paper prototyping removed a lot of the extraneous baggage; things the developers tended to focus on (shapes, colors, etc.) that weren’t relevant to testing the interaction model. The paper prototype helped us learn a lot quickly, without writing any software.” For more information on how the xpressa phone interface was prototyped and tested, see the Interaction Design Web site at www.user.com.

Touch Screen Interface: Jukebox Car Radio

Contributions by Samantha Lizak, Kristin Grasso

This example is a little different because it comes from a university course rather than from industry, and thus wasn’t ever implemented. But this paper prototype is interesting because it simulated a touch screen that incorporated texture. Carnegie Mellon University students Samantha (Sam) Lizak and Kristin Grasso prototyped a jukebox-style music system for a car as part of a class project for a Human Factors class taught by Professor Sara Kiesler. The project’s corporate sponsor had provided functional specifications (such as support for up to 1000 music albums), and the class worked in small teams to design and test a prototype interface.

The Modal Touch Screen

Because space is at a premium on an automobile dashboard, Sam and Kristin used a modal design. Depending on which of three physical buttons was pressed, the 5- × 6-inch touch screen console was used for the music system, climate controls, or other functions. For example, when in music mode, the left- and right-pointing arrows skipped over songs, and the up and down arrows controlled volume. In temperature mode, the arrows controlled hot/cold and fan speed, and the six rectangles on the bottom matched the standard airflow choices (feet, feet and face, defrost, and so forth). (See Figure 2.8.)

Before making the paper prototype, Sam and Kristin reviewed touch screen layout guidelines to ensure that their design followed the recommendations for button size and separation. (Kristin notes, “You discover how small 5 × 6 inches really is when you’re trying to cram a lot of information onto the screen!”) To get the spacing right, they made a template of the screen layout, copied it, and then drew each individual screen by hand.


[image: image]
Figure 2.8 The conceptual sketch for the car music system interface. The music note, propeller blade, and “more” buttons are physical buttons that control the major mode of the display. The touch screen console is the mostly empty area above “available bay,” and the triangles and rectangles represent textured buttons. (The console isn’t normally blank. It displays the appropriate screen depending on the mode.)


Adding Texture

One drawback of a touch screen is that the user must look at it because the buttons are graphical rather than physical. Sam and Kristin first got the idea of incorporating texture into their interface after doing some contextual inquiry sessions (they rode around with people in their cars, taking notes about how they operated their car stereos). They observed that most people reached blindly for the radio controls and used touch to guide them to the correct one. The students believed that judicious use of textured buttons would help users operate the controls while keeping their eyes on the road.



[image: image]
Figure 2.9 These two prototype screens illustrate different uses of the display area and textured buttons. The left image shows the radio display, where the six buttons were used in a conventional manner for preset stations. The right image shows the jukebox, where the three bottom virtual buttons each include two textured buttons.


The textured control buttons consisted of six rectangles along the bottom edge, left- and right-pointing triangles near the center about an inch apart, and up- and down-pointing triangles along the right edge. To add texture, the students used a clear plastic overlay and damaged the plastic over the buttons by poking it with a pen. In some modes, there were two textured rectangles per touch screen button. For example, on the screen shown in Figure 2.9, the user would feel two textured buttons for the “By Band” control, but both would do the same thing. This flexible mapping of physical to virtual buttons allowed the virtual buttons to be larger on screens where fewer buttons were needed.

Successful Interface, Successful Learning Experience

The students conducted five usability tests of their prototype. They placed each screen inside a clear plastic sleeve like those used for overhead transparencies. They put all the screens into a three-ring binder so that whichever of them was playing Computer could flip to the next screen based on user actions. The user sat at a PC-based driving simulator, and one student held the prototype off to the side, about where it would be in a car.



The students actually did their first usability test in a car driver slowly around a parking lot. Professor Kiesler decided that was a little too realistic and stipulated that for safety reasons, prototypes were to be tested without driving.



Sam and Kristin observed that people did use the textured buttons as they had hoped. The users were able to keep their attention primarily on driving and still operate the controls correctly. Even with only five users, there was a consensus that users wanted some additional functionality, such as a “profile” feature to store preferences for sound levels, temperature, and radio presets. The students also learned that some features they had considered (such as playlists) were either not important to users or were not practical without a keypad, which would be inappropriate to use while driving. The feedback from their paper prototype quickly revealed which of their ideas were workable and which were not.

Because this paper prototype was created in academia rather than in industry, its success is measured not only by how well the interface worked but also by how much the students learned from it. In addition to the basics of touch screen design, Sam and Kristin gained experience in balancing design constraints. The small display size forced them to keep simplifying the functionality and interface, and the paper prototype let them experiment with ways to make the most common functions the easiest to use.

Historical Examples of Paper Prototyping

Contributions by Robin Kinkead

The idea of testing interface mock-ups has been around for decades. Long before the graphical user interface (GUI) was born, engineers and industrial designers were testing prototypes of airplane cockpits, medical equipment, cash registers, and so on. Robin Kinkead, who has worked in the human factors field since 1965, was involved in a number of pre-GUI prototyping projects. Following are two of them from the early 1970s.


1971, NCR: Postal Mail Sorting Machine

In the early 1970s, much of postal mail sorting was still done by hand, and NCR was developing a machine to partially automate the process. In machine-assisted mail sorting, a postal worker would read the zip code from each envelope and key it in so that the machine could route it appropriately. One important design question was whether envelopes should be presented in a vertical or horizontal sequence. To work as quickly as possible, operators would look at the next envelope as they typed the zip code from the current one. Robin needed data on whether it was faster to move one’s eyes left to the next envelope or up to it. He and his colleagues hypothesized that the horizontal sequence might be faster because the side-to-side eye movements required were similar to reading.

To find out, Robin built a paper prototype using foam board and stiff paper. He shifted envelopes manually while the user pressed buttons to indicate which way arrows went on the simulated addresses. The answer? Contrary to what they expected, vertical was faster. It was a shorter distance, and addresses are more compressed vertically.

1974, Xerox: Stenographic Translator

The Xerox Stenographic Translator was a color-screen editing station for computer-translated stenographic (court reporter) notes. The development team at Xerox knew that the user interface was going to be complex, that users had to navigate among several screens, and that representations of particular screens would change as well while the user edited text. Back then, they had no way at all of making a software prototype of the concepts (this was pre-GUI), so paper drawings of screen states were the logical choice.

The prototype consisted of 250 pages of screen drawings (naturally, similar screens were created with the aid of a Xerox copier). Stenographers were instructed on how the device was going to work and then were asked to perform several tasks, including bringing up notes, editing them, adjusting the steno’s “profile,” and finally printing. Depending on the user’s choice, the experimenter flipped to the correct response page.

This technique proved extremely successful. A complete, complex user interface in an almost unknown medium was designed, tested with eight people, and refined in just 4 weeks. Stenographers using the 12 beta test machines were able to quickly learn and use them for creating written transcriptions of courtroom proceedings.* Unfortunately, Xerox never took the device beyond the beta phase, although Robin did receive a patent for the user interface.

Summary

One of the fascinating things about usability tests, whether or not they use paper prototypes, is how often product teams are surprised by what they learn. The team usually has many questions going into the usability study—and maybe even some accurate predictions about where the problems will lie—but the real value in usability testing lies in its ability to surprise the product team with answers to questions they never would have thought to ask.

As the saying goes, it’s not the rattlesnake you see that will bite you. It’s inherently difficult to know where your own blind spots are—usability testing helps you find them. Many of the problems described in these case studies would have had a detrimental effect on the success of the product, and in some cases the entire company, had they not been found before release.

As powerful as usability testing is, a paper prototype leverages that power one step further by letting you gain all that knowledge even earlier in the project, before implementation. Although all the problems described in this chapter could have been found by testing a working version of the interface, the product teams were glad they didn’t have to wait until then.

* So unique, in fact, that it’s patented. (Patent Number 5897620: Method and apparatus for the sale of airline-specified flight tickets. Issued April 29, 1999.)

* Robin told me: “The beta test units worked so well that Larry Tesler, then at Xerox PARC, said after he tried it: ‘That interface was really friendly!’” Robin believes this may have been the first time anyone ever described a UI as “friendly,” soon to become the much overused “user-friendly.”
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Sample Informed Consent Form

This is a study about a Web site intended for people who buy and
download music from the Internet. Our goal is to make the Web site
appealing, intuitive, and user-friendly. Your participation will help us
accomplish this goal

In this session, you will be working with a prototype of the Web site.
We'll ask you to try several things that people might typically doon |
this site, such as finding music by a particular artist. Several mem-

bers of the development team will sit in the same room, quietly ob-
serving the session and taking notes. We are scheduling another

‘person to participate in the same session with you, but if this other
‘person cannot attend for some reason, you may be the only partici
pant in your time slot. A session facilitator will sit near you and help
you if you are stuck or have questions.

All information we collect concerning your participation in the ses-
sion belongs to [company] and will be used for our internal business
purposes. We will not videotape or audio tape the session. We may
publish our notes from this and other sessions in internal reports,
but all such observations will be confidential and will not include
your name. We will not ask you to purchase anything during this ses-
sion, and entering any of your personal information will be optional.

This is a test of the Web site—we are not testing you! We want to
find out what aspects of the Web site are confusing so that we can
make it better.

To the best of our knowledge, there are no physical or psychological
risks associated with participating in this study. You will receive a
check for $75 at the beginning of the session, which wil last approxi-
mately 1 hour. You may take breaks as needed and may stop your
participation in the study at any time.

Statement of Informed Consent

I have read the description of the study and of my rights as a partici-
pant. I voluntarily agree to participate in the study.

Print Name:

Signature:

Date:
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What

‘orrection fluid
(Wite-Out)

Fome-Cor board

Used For.

For small changes t0 the proto-
type, such as a field label.

For making 3D prototypes. Its
polystyrene form sandwiched
between two sheets of thick
paper.

Notes

You have to let correction luid dry
before writing on it. In a usability
test, T prefer (o use removable tape
to make quick fixes.

You'll sometimes see it spelled
“foam core,” although Fome-Cor is
actually a brand name. Other com-
panies make similar products.

*For those who enjoy visual humor,
buy a rollof “invisible” tape, remove
the tape, and hang the backing card
on your bulletin board.
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Task 2: Used Book

Goalloutput:

Inputs:

Successful purchase of online access, resulting in abilty to see course
assignments

© Used book with expired access code card
© Credit card #

< Course ID as it might be given by instructor
© QuickStart Guide?

© Confirmation email

Assumptions:

© Student has previously registered but is not logged in
© Starting from where task 1 left off

Steps:

© Complete the registration process (several steps]
< Purchase orline course access

© Wait for email

< Login

< View course

Time for exper

Instructions
for user:

Notes:

minutes

Oral instructions: “For another class, you bought this book used at

the bookstore. It came card, but this strip has been torn off.
Find out whether you can still use this card as you did with the first
course.

© Task 2 tests student registration and course enrollment as in task 1,

but this time the student purchased a used book for another class and
needs to use the purchase option.

< Let them try entering the access code and get “already been used” error.
< Note whether they understand what they're purchasing.
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What

Restickable glue

Removable tape
(Post-itis avail-
able in 2-line and
6-line widths)

Transparency
(overheads,
acetate)

‘Transparency
pens, wet erase

Used For

Like the glue on sticky notes, it
keeps elements of the prototype
in place until you're ready to move
them. Useful in experimenting
with different leyouts or if your
prototype has elements that
change i
aWeb site that uses frames.

dividually, such as

It opaque 5o you can write on
it. See Figure 4.2 for an example.
Use the 2-line width for edit
fields (especially if the data
appears elsewhere in the inter-
face), small amounts of text that
change, status line messages,
list elements.

‘The 6-line size is good for dis-
abled buttons and quick fixes
to the prototype.

Placed over the prototype, it
allows the user to “type” (hand
write) data without altering the
prototype. Figure 4.3 shows an
example of removable tape. |

use transparency when there are
more than a half dozen fields to
complete, otherwise I use remov-
able tape.

For writing “typed” input ona
‘piece of transparency laid on top
of the prototype. Use damp paper
towel or cotton swabs as an

Notes

Dont confuse it with glue marked
‘washable," which is not restickable.
Difficult 1o find in stores.

A paper prototyping essential—
1 use enough of this stuff that ['m
tempted to buy stock in 3M.

Turninga corner under makes it
easler o ift the tape off the paper
‘when you want to move it
elsewhere.

Get write-on transparency rather
than the stuf intended for laser
printers, which is much more
expensive.

Ifyoure testing in alab with an
overhead camera, transparency can
cause glare—use copies of the paper
forms instead.

Permanent transparency pens
work too, but since you can't erase
them you'll use more sheets of
transparency.
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Topic Checklist

< (Optional) Point out any
print manuals that may
exist or mention that

there’s a help system.

Theyarein © Remind the users

charge that you're testing
the interface.

© Confirm ending time
and that they can stop
or take a break at any
time.

Beginfirsttask & Hand users the first task.
© Clarify the task ifits
confusing.
© Ifnecessary, prompt the
users to begin interacting
with the prototype.

Example Wording

links or buttons. These pieces of tape
indicate places where you can type
something in, and here's your key-
board (give pen). It okay to write
on this.

‘The two of you are working together, so
talk o each other as you go. Its fine if
you disagree about something because
there are different ways to use this.
Please tell us what makes sense to you,
what's confusing, and any questions that
come to mind. Your questions are espe-
cially valuable, but [ may not answer
them right away because our goal is

to change the interface 5o it answers
them.

(Optional) *Even though this is a paper
prototype, assume you can do all the
things you can do with a real computer,
like drag & drop and right mouse menus.
There's even a help system.”

“Remember that we're testing the inter-
face—we're not testing you. We'll end
promptly at 4:00, but if you need to stop
o take a break before then, just let me
know: Are you ready to start?”

“Okay, here’s the first thing wed like you
to do. Take a minute to read this and let
me know if it makes sense. If s, then
whenever you're ready please show us
what you would do first.
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Useiuiness of Faper Frototyping

Marginal 155,

Useless 0%

Useful 6%

July 2002 survey of usabily praciioners
172 responses
Numbers do not sum to 100% due 10 founding
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Topic Checklist
< Reiterate how valuable this
is and how much you appre-
ciate their help.
set © Acknowledge the unfin-

expectations  ished nature of the proto-
type (avoid the temptation
to apologize—present this
asabenefit).

< Explain that the design will
evolve.

© Explain that you will record
their suggestions but don't
promise to implement them
(especially important if the
useris a customer).

Paperworkand ¢ Get signature on informed
administrivia  consent form,

< Pay users (unless you have
decided to pay them at the
end).

© Escort them into test room.

Example Wording (.. Scrip)

we need to change. T'll e sitting next
to you, and I can help you if you want.
‘We held our first session this morning,
and we learned alot in fact, we've
already made some changes. We really
appreciate having you come and help
us out”

“The prototype still has some rough
edges—we're stil thinking through
howit should work and some parts of
itare incomplete. Before we cast it in
concrete, we want to get some feed-
back about how wel this design works.
Were doing several sessions like this
one, so its likely that the final version
of the interface will be different than
what you see today. If you have sug-
gestions we'll make note of them,
although at this point it is premature
to promise what we'll be able to in-
clude in the interface. When we get
done with this series of sessions, we'll
review everyones feedback to help
determine our priorities for the next
release.”

“Do you have any questions about
what we'll be doing today? If not,
could T please get your signature on
this form? And so I don't forget, I'm
£0ing to give you your payment now
since you've already earned it by virtue
of showing up on time. Ifyou need to
leave early for any reason, you're still
entitled to keep it”
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Category of
Questions

Documentation,

help

Requirements,
functionality

Screen layout

Brand

Dimensions Needed

Breadih
Depth

Look

v

Interaction

R

4

v

Examples

© Is there extra content that they don't need, or that
annoys them?

© What assistance does the user need to successfully
complete tasks?

© What's the best way to provide that information?

© Can users quickly find the information they need,
and make sense of it?

© Doesthe interface o the right set of things for its
target audience?

© Do users have additional needs that aren't being
satisfied?

< Is there anything you could do to make the user' life
easier?

< Are you planning to implement something that
users don't really need?

< Is the amount of information per screen overwhelm-
ing, not enough, or about right?

© Do users miss secing something that's important?

© Are there elements that need to be brought out more
in the visual design? Any that distract the user?

© Has white space been used effectively? Images?

© Do we have the right stuff “above the fold?”

© Does the interface reflect the qualities that the com-
pany wants to convey?

© Does the user experience match what the designer
intended?

Conttnisedd
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Goal

Computer use
Dictation

Affliation
Notes.

Dr. Ramesh Manos
Pediatrics

Hes concerned about accuracy, both for the
patient’s sake and because of his dexterity
problems.

Average

He dictates notes after each patient encounter,
although he often reviews his dictation at the
end of each day.

Family Health Care, Boulder, CO

Dr. Manos has difficulty using his hands duc to
a recent neurological problem. He gets a itle:
support from the nursing staff during patient
Visits but can use a computer reasonably well
He represents some classes of handicapped
users, but also people who simply haveless-
ened dexterity.

Dr. Manos found the telephone-based dictation system easy to use. Because of his disability,
he wore a headset instead of holding the handset and has a telephone with large buttons that
are easter to press. The new PowerScribe Workstation set him back a e, until he worked
out some accommadations. For example, when his hands ire, he holds the microphone with
one hand and presses the buttons with the other, That's easier than trying to manipulate but-
tons with the hand he’s holding it with. When possible, he uses voice commands for

navigat
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2. ‘Tapeall the cards to one wall in random order.

10.

Observers go through their notes and identify the unsolved ssues that they
believe are most important to the success of the next release. They write
those issues, one per card, onto index cards (or sticky notes). You may want
to have a rule that the number of tests affects the number of cards from each
person—perhaps about 5 per test.

Everyone reads all the cards. Don't worry about duplicates or issues that were
solved by subsequent prototype changes—keep those issues in the process.
(Variation: A person who discovers a card that covers the same issue as one
of their own is allowed to remove his or her own card, but not someone elses)
If people think of additional issues they're allowed to add cards.

Sort the cards into groups, without discussion. (Discussion doesn't necessar-
ily improve the quality of the end result but it's almost guaranteed to make
the process take longer.) Keep the groups far enough apart that it's clear what
is grouped with what. If someone disagrees with the way a group has been
setup, he or she should simply move the cards. In particular, look for large
groups that could be subdivided and small groups that have the same theme.
‘This step ends when all the cards have been placed in a group (a solo card or
two s okay) and no one is making further changes to the groups.

Using sticky notes (I'll assume yellow ones), name each group. The name
should reflect the theme of the group. Each participant has the opportunity
to name each group, and each group can have any number of yellow stickies
Butif you get to a group and it already has a name that you agree with, there
is no need to create a duplicate.

Everyone reads all the group names. On a piece of scratch paper, everyone
writes down the three groups that they believe have the greatest impact on
the success of the next release. Ask yourself, “If we had time to address only
three of the groups, which three would I pick?” Chaose your top three regard-
less of whether the work must be done by you or others—these priorities are |
for the project, not individual to-do lists.

Voting: Look at your three choices and rank them in order, with 1 being most
important. On the yellow stickies, put an X to indicate your third choice, XX
for second, and XXX for most important.

Find all the yellow stickies containing X's. The number of X's indicates the
group's consensus about the priority of that category of issues. If you find
duplicate categories, combine them. (f there is disagreement that two cate-
gories should be combined—as when one group is a subset of another—it
‘may be more useful to keep them separate.)
Reality-check the results by asking, “Does everyone agree that these priorities
‘make sense?” Discuss any dissenting views.

Startat the top of the priority list. Discuss each category in turn: the obser-
vations it contains, the insights you learned, and (if appropriate given those
present) how to solve remaining issues.
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Task 1: Block Napster

Goatjoutput:

No one on the network is able 1o access Napster

Inputs/
assumptions:

Steps:

© Network schematic with IP addresses, switches
< Switches consist of 1 Cajun and 1 Cisco

< Login

© Set up network

< Define (name] port

© Create application

© Set up policy

© Make a rule

© Create domain

< Create devices—Cisco, Cajun
© Assign devices to domain
< Deploy

< Verify

Time for expert:

5 minutes

Instructions
for user:

You're a network administrator at Whatsamatta U. The college presi-
dent wants to prevent students from downloading music with Napster.
You've ust installed [the software] and you want to set it up to prevent

anyone on your network from using Napster.

Notes:
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You've been grading essays. You'ro seeing the same
grammatical problems over and over, don't they teach
English in high school any more? You want o find
some sections in The Longman Handbook pertaining.
to comma splicing so you can have your students
read them.
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What

‘White poster
board, about
11x 14 inches

Blank paper

Unlined index
cards, 5 x 8 and
4x6

Markers, pens
(black and/or
colored)

Highlighter

Scissors.

‘Transparent tape
(Scotch tape,
invisible* tape)

Used for

Afixed background upon which
other paper prototype elements
are placed.

For drawing larger prototype
pieces,jotting down notes, etc.

Useful for smaller prototype
pieces: dialog boxes, pop-up
messages, drop-down menus,
etc.

Hand-drawing the prototype.
Choose a thick enough point so
that you'll draw a bt larger than
life size—regular pens may be
t0o fine, flip chart markers are
100 thick, Sharpie pens are about
right

Used with transparency and re-
movable tape to make a highlight
element.

Used to cut screen shots into
pieces, as explained in the text.
For attaching prototype pieces
permanently, such as creating a
dialog box out of two index cards,
Fora less permanent attachment,
use removable glue.

Notes.

Paper prototypes are usually some-
what larger than lfe size. T buy

1% 14 when I can find it or cuta
1422 piece in half,

1t okay to use a lot of paper while
creating a prototype, and keeping
astack of paper on hand reminds
people of that. (Bring a recycle bin
t00)

Card stock is sturdier than regular
paper and holds up better under
repeated use.

My local discount store sells sets of
art markers for muchless than I've
found online.

Light-colored translucent plastic
would also work.

Dot run with them!

A matte finish reduces glare,
although this usually isn't a prob-
lem unless you're videotaping,

A
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Task 2: Get 10 Tracks on Device

Goaljoutput:  Portable MP3 player has 2 tracks on it that the users like
Inputs/ © MP3 player
assumptions: < Has confirmation email as a result of task |
© Each user chooses 1 track according to their tastes
Steps: © Goto site].com
© Get to music application (from Download page)
© Search or browse for first track/artist
© Download to device
© Detect hardware, install
© Search or browse for second trackiartist
© Download to device is grayed out
@ Search or browse for third track/artist
© Download to device
Time for expert: 5 minutes
Instructions  Choose 10 songs you like and put them on your portable MP3 player.
for user:
Note: © We'll ask the users what music they're Interested in and how they'd

searchibrowse to find it. Our prototype probably doesn't have exactly
what theyd want, 5o at that point we'll have them pick something they
recognize.

< If the users get *na search results,” do they understand the possible
causes?

© The first track they select will be downloadable to device, but the second
track they pick will not be (to see whether they understand why)

© We won't actualy have them download 10 tracks—after the second suc-
cessful download we'l ask them if theyd use this same process if they
were downloading 10,

© Do not explicitly ask the users about the playlist at this point; the next
task s intended to encourage them to discover it

© Do they realize why some music isn't available (because of legal
restrictions)?
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Category of
Questions

Colors, fonts,
and other

graphic
elements

Widgets and
controls

Response time,
performance
metrics

Dime

Breadth

Depth

Look

Interaction

sions Needed

Examples

© Are there frustrations or obstacles that can be
removed?

< Do users like it?

© Can users see/read everything well enough?
© Do the most important elements stand out?

< Are there any considerations pertaining to lighting,
vision difficulties, or color blindness?

© Is the interface aesthetically appealing?
© Do users understand what the icons mean?

© Do the rollover menus work for users or o they
have trouble?

© Do users notice the status line message?

© Can they figure out what the cursor changes mean?

© Will multiple windows be a problem?

© Do the slider controls have the right granularity?

© Did we pick the best keyboard shortcuts?

© Does the system respond quickly enough to satisfy
users?

© Do the pages load fast enough?

© Does the display change quickly enough when the
user manipulates a control?

© Are there any download or processing delays that
users might find annoying or unacceptable?

© How quickly can users complete this task?
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Dimensions Needed

Category of TEs
Questions & & S E Euamples
Real-worlduse  All these factors, ¢ How does this tool fit with others that users have?
plusthereal w1 ings will annoy power users after 6 months?
context of use
© Which of these functions are people really going to
use?
© What happens when the user is interrupted mid-
taske

¢ Somabinns.
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