


































































































































































































































































































































































































































































212 Software by Design 

Provide obiective feedback for the design team. 
In the process of designing your user tests, you will evaluate your design and 
assess the goals of your system. This process allows you to provide objective 
feedback to your design team, both in the course of planning the test and 
then in gathering the subject information. Remember that everyone's goal is 
to build a better product, so being as objective as possible is the best thing 
for everyone. 

Consider direction for further development. 
Designing usability tests can help you understand the strengths and weak­
nesses of your system. This process can provide the basis for any further devel­
opment on your design, both in the results yielded from the testing sessions 
and the structure of your test plan. When questionable areas arise, make note 
of them. Do the same for elements that receive positive attention. Using the 
test-planning stage as a foundation for further design makes it doubly valu­
able to the development process. 

Make the most of your time with potential users. 
Taking time to plan your user tests might seem like an unnecessary drain on 
your resources, but the little time you spend up front organizing your test 
sessions will pay off many times over. We often get little time with our poten­
tial users, because of restricted schedules or participant availability. Take 
advantage of the time you do have with these users; you cannot expect to 
invite them back repeatedly as you change the direction of your desired feed­
back. Planning the user tests will enable you to truly make the most of the 
limited time you have with your users. 

Steps for designing a user test 
1. Evaluate the prototype you will be testing. Use the prototype 

yourself or have someone else demonstrate the system. What 
are the tasks the user must accomplish? Where are the poten­
tial problem areas? 
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2. Make a list of the general test areas and related goals for the test. 

3. Think of a task that the user can accomplish that will objec­
tively evaluate each item in your list. Make the tasks as "real" 
as possible. 

4. Order the tasks logically, according the way the user might 
be most likely to conduct these tasks when really using the 
system. 

5. Consider using post-test interviews or questionnaires to eval­
uate results. 

6. Determine the length of each session and how you will record 
results. 

7. Schedule the test and recruit subjects. 

Hints/ suggestions 
• Leave plenty of time between tests, usually at least half an 

hour. This will give you time to complete your documenta­
tion of the test, reset any system conditions, prepare for the 
next user, and just take a break. Usability testing can be 
extremely tiring, and short breaks between tests will help. 

• Do not plan too many tests in one day. Even with breaks 
between tests, you probably will not want to spend an entire 
day testing. Four-to-six tests in a single day is probably all you 
should aim for to keep from losing interest or energy in con­
ducting tests. Spread out testing sessions over a period of days. 

• If necessary, run short sample tests to understand what you 
can hope to learn from your tests. These "tests of the tests" 
might help you design your tasks for the actual tests. 

• Plan to let users struggle for a little bit-you will learn from 
their troubles. 
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In designing the tasks you will present to users, tell them only as much as 
they need to know to complete each task. Usually, you will provide more 
motivational information on what they should hope to accomplish rather 
than an explanation of system functionality. 

AMBX Project 
Post-Test interview Questions 
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Figure 7 .2 A debriefing questionnaire. These questions 

were designed for interviewing users after the Stanford travel 

request system usability tests. (see Figure 7.1) 
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Exercise task 
Design a usability test for your system in its current state. The more you focus 

on designing a realistic usability test, the more you will be able to identify 

the critical elements of your design that will lead you to changes in the next 

iteration of your product. Some of the things you should think about are: 

• What do you hope to learn from these tests? Consider the 

state of your current design, which features are most critical 

to test at this stage, and what users will really want to do 

with your system. 

• What real-world tasks parallel your goals for the system? Eval­

uate the kinds of requests your users will have for an inter­

active supermarket guide. 

• Where will you hold the tests? Can you find a location at a 

local supermarket, or will you simulate a supermarket envi­

ronment somewhere else? 

• How long will you schedule for each test session? 

• How many sessions will you conduct altogether? 

• Who will conduct the sessions? 

• How will you record the sessions? 

Method 2: Selecting Test Subiects 
Qualifying and recruiting participants for your usability tests 

(or other user studies). 

The people you find to act as potential users for your system are as important 

as the structure and content of the tests themselves. Typically, "just anyone" 
will not do as a test subject (unless your user population is made up of many 
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"just anyone's"). The more closely test participants resemble the people that 

you expect to use your system, the more valuable will be the results. 

Identify the target users 
In order to find test participants who closely resemble your target users, you 

must first have a solid understanding of who those users are. Think about 

factors such as demographics (age, gender, race, and so forth) and user com­

puter experience. While these factors are not always important for every user 

test you conduct, often they will help you describe the type of person you 

are expecting to use your system. 

Identifying your ideal user type is not always straightforward. There might be 

times when you don't know exactly who will use your system. In cases like 

these, you might want to bring in a variety of participants to help you estab­

lish who the system is for. In other cases, you might have a clear idea of who 

will use the system, but for some reason you will not be able to find such peo­

ple to act as participants in your tests. At these times, the best you can do is 

to find people who resemble your target users as closely as possible. You will 

want to take into account the differences in your intended and actual test par­

ticipants, both in designing your user tests and evaluating the results. 

Decide how many participants you need 
Think about how many subjects you want to test. You might have difficulty 

finding as many people as you want to include in the test. If this is the case, 

use as many "real" representatives as you can find, and fill in the remainder 

with people who resemble the target users as closely as possible. Better to 

have the numbers necessary to achieve reasonable conclusions than have just 
a few people use your system. 

You will have to be sensitive to the differences between your more represen­

tative users and those who are filling the gaps. Be sure to take advantage of the 
representative users while you have them by conducting post-test interviews 

or asking them to complete questionnaires to confirm findings. Ask your "filler" 
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participants to imagine that they are the target users with similar goals; hav­
ing them roleplay might help you attain more representative results. 

Determine the motivation 
for the participants 
Consider how you will motivate subjects to participate in your tests. These 
people are spending their time to give you valuable information about your 
system. Depending on who your participants are and the effort they must expend 
to be a part of your test sessions, you should compensate them accordingly. 
Willing users (such as friends and family, or graduate students recruited from 
a local university) might be happy with a complimentary tee-shirt or other 
token. Food and beverages are also a nice way to reward people for their time. 

Participants recruited from other sources, such as some of those noted in the 
following section, might require more substantial compensation, either in 
the form of financial remuneration or complimentary versions of your soft­
ware. Compensating users can be somewhat of an expense, so plan ahead to 
be sure you can cover your needs for objective and impartial test participants. 

Finding the participants 
Finding people to participate is sometimes the most daunting task in orga­
nizing and carrying out your user test. While you might have a good idea of 
the kind of people you want, you might not know where to find them. Here 
are some suggestions: 

• Post notices on bulletin boards at local universities or other 
likely places. Interested people can contact you. 

• Place an advertisement in the local paper. 

• Ask friends and family to participate. It is a low-cost approach 
(and the safest for potential confidentiality conflicts), but be 
aware that they might not give you truly unbiased and criti­
cal feedback. 
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• Use a temporary agency. 

• Contact marketing research firms. Sometimes they provide 
services for locating target users. 

Clearly, your compensation budget might come into play here, since these 
different resources will have varying related fees. You might have to modify 
the qualifying characteristics of your users somewhat if you do not have the 
funds to compensate them adequately. In any case, do the best you can to 
find representative users. 

Scheduling the tests 
It takes a significant amount of time to recruit and schedule your partici­
pants. You should allow a minimum of a week, sometimes four weeks or 
more, for the process. Don't underestimate the amount of time you will need 
to accomplish all of these aspects of engaging test participants: 

• Contact the potential participants. 

• Establish that they are appropriate users. 

• Schedule a mutually-convenient test time. 

• Send a reminder of the scheduled test session. 

• Provide some form of compensation. 

• Follow up after the test, if necessary. 

You might want to consider delegating some of these tasks, especially the 
scheduling of participants, to someone with administrative responsibilities 
who can be reached easily by phone. While it might take you time to plan 
the participation of your subjects, being organized during scheduling will 
help ensure smooth-running test sessions and help you get the most from 
your user tests. 
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The importance of selecting test subiects 
Devoting some energy to qualifying and recruiting your test participants is 
critical to the success of your user tests because: 

Results are only as accurate as your subiects. 
If your test participants are not really representative of the people who will use 
your target software, then the results they present might not be either. In order 
to truly learn how to improve your system, ask people to participate who will 
be using it. These kinds of subjects will tell you what you need to know. 

They can help you understand your audience. 
Sometimes in the design phase of software development, we role-play our 
users to identify an appropriate creative design. In doing so, we might lose 
touch with the users themselves and get caught up in the elements of the 
design. Bringing in test subjects who are your target users-or who represent 
them well-can help you get back in touch with your audience. 

You want people who are motivated, not iust anyone. 
The right test participants will be motivated to use your software to accom­
plish tasks, not simply for the purpose of the test session. These users will 
be able to evaluate the software in light of its actual purpose, not just for the 
superficial aspects that seem important at test time. 

They can be helpful in influencing the design team. 
Appropriate test subjects can also help sway the design team to accept the 
feedback from your user tests. If the design team believes your test partici­
pants to be representative of the people who will actually use the system, 
the team will be more likely to take their comments and criticisms to heart. 

They can help you make design decisions 
and a better product. 
Ultimately, your usability tests are what help lead you to a better design and 
thus a better product. Your test participants will have suggestions and feed-
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back that can help influence your design decisions. In a way, they will act as 
co-designers on your product. Take their input seriously and heed their sug­
gestions-they are your "expert" users! 

Steps for selecting test subiects 
1. Make a profile of your system's target users. 

2. Decide how many subjects will be necessary for your test. 
The number of subjects tested will depend on available time 
and on how statistically accurate you want your results to 
be. Test enough subjects to eliminate bias from your test 
results. Account for "no shows" at test time. 

3. Decide what kind of compensation you will offer participants. 
Your budget might affect the types of users you are able to 
recruit. 

4. Identify any confidentiality or security limitations that might 
apply to your participants. 

5. Determine if you will be able to find participants who pre­
cisely fit the profile, or if you will have to compromise in 
some way. If you are compromising, anticipate how this might 
affect your test or any follow-up interview questions. 

6. Plan how you will recruit test subjects. Will you call them 
directly (if you know who they are), ask colleagues to recruit 
friends and family, recruit participants from among people 
you know, or have an agency do the recruiting for you? 

7. Contact your participants and be willing to adjust your test­
ing schedule to accommodate their schedules, if necessary. 
Inform participants that you are counting on their support, 
in order to avoid no-shows. 
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Hints/ suggestions 
Schedule more participants than you think you will actually need. No-shows 
are, unfortunately, a common occurrence. It can't hurt to have extra sessions, 
but having too few might not provide representative data. 

Think about who your test participants might be from day one of your design, 
not simply when you want to conduct usability tests. You can then be on 
the alert for appropriate people and line them up well ahead of time. 

Keep a list of potential test participants-people who have expressed inter­
est in being a part of your user tests. If you cannot use some people you have 
contacted for one test, or if they seem more appropriate for a product down 
the pipeline, ask them if you might contact them at a later time. This will 
help save scheduling time in the future. 

You might need to travel to find your appropriate users, particularly if you 
are developing software that serves a niche market that doesn't happen to be 
in your area. Plan ahead if travel budgeting is an issue. 

Exercise task 
Think about the test subjects for your supermarket guide usability tests. If 
you will be able to actually conduct user tests, then go ahead and plan for 
your subjects and schedule them for the tests. Remember to ask yourself the 
following questions: 

• What qualifications are you looking for in your test partici­
pants? Will you want people in a range of ages and socioeco­
nomic standings? Are the people you are thinking about rep­
resentative of your target users? 

• How you will recruit subjects? Where will you find people 
who meet your criteria? Might you want help from others in 
locating or engaging these people? 
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• If you schedule your participants for testing slots, what times 
will be best for them? Remember to identify a number of 
alternative time slots so people have some flexibility in choos­
ing-they are doing you a favor by attending, so make it con­
venient for them. 

• How will you compensate these people? Can you provide 
something that will be appreciated by everyone (such as cash), 
or will you have to be more creative and individual in your 
compensation plan due to budget or other constraints? 

Method 3: Conducting a User Test 
Objectively gathering information about the usability and 
functionality of a system. 

If planning your user tests is the critical aspect of usability testing, then con­
ducting the tests themselves is to enjoy the fruits of your labor. During the 
user tests, you will observe people using the system to accomplish real tasks, 
listen to the questions they have about the software, understand what users 
find straightforward and what they have difficulties with, and in general see 
your product in action. You will find that test participants have little trouble 
with some features but serious problems with others that you hadn't antici­
pated they would. Conducting a user test can be a very telling experience. 

Learn from multiple users 
When you conduct your user tests, you will gather data about comparative 
usage among many users. Watching multiple users try to accomplish the 
same tasks will quickly show you which features users seem to grasp and 
which are problematic. If one user after another has a problem with some­
thing, that is a sign that you will probably have to change that feature. Like­
wise, if one user has a problem but others seem not to have similar problems, 
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then that problem very likely is not as critical. Depending on the nature of 
the problem and the user who experienced it, the feature might not need to 
be changed at all. Comparing one user's performance to that of all other par­
ticipants will help you understand which findings are the most relevant. 

Record the sessions 
During the user tests, you should record what transpires to provide docu­
mentation of the critical successes and failures of your system. You can make 
the most of your test sessions if you encourage users to tell you all that they 
are thinking during the course of the test. This procedure is called "thinking 
aloud." It is an effective way of encouraging your participants to tell you what 
they are thinking when something isn't clear, or to explain why they took a 
particular action. 

You have the opportunity to direct users somewhat by asking them questions, 
but you should be careful not to reveal too much about the system or ask ques­
tions that give away what you are trying to get them to do. Questions should 
focus on getting participants to think aloud when they are otherwise quiet. 
And whatever you do, refrain from answering participants' questions, partic­
ularly if your answers reveal exactly the type of information you are trying to 
learn from them. For example, suppose a user asks you, "What does this but­
ton do?" Instead of answering directly, turn it around by asking the user, "What 
do you think it does?" You will learn much more about how your system is 
working and your users' expectations if you prompt users to answer their own 
questions. It might take a little longer, but the results are well worth it. Also 
remember that by asking users numerous questions, you prompt them to share 
their ideas and design recommendations for improving your system. 

Post-test interviews and questionnaires 
As a final part of your testing sessions, you might choose to interview users, 
or discuss various issues either directly or indirectly relating to their perfor­
mance during the test. If so, then you should prepare an interview form and 
schedule some time at the end of the test to complete this interview. 
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Another useful approach is to have participants complete an evaluative ques­

tionnaire when they are done with the test. Having them write their thoughts 

or opinions down on paper without you personally interviewing them might 
allow them to be more objective. You might want to use a Likert scale to per­
mit users to respond to questions with a scaled evaluation. For example, you 

could use a scale of 1-to-5 or 1-to-10, where 1 represents "Strongly Agree" 

and 5 (or 10) represents "Strongly Disagree." Numeric responses on the ques­

tionnaire gives you a definitive means of evaluation or comparison. 

Example of conducting a user test 

Figure 7.3 A user test in progress. In this video frame, the 

test participant sits at the computer while the test conductor sits to 

the side observing the events of the test. This user test took place 

in a typical office cubicle, which is where the test designer pre­

dicts the developing application wou ld be used. The test con­

ductor takes notes during the test, but video tapes the entire ses­

sion to be sure not to miss anything. 
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During the test 
Make the most of your testing sessions. Pay attention to all the major activ­
ities: watch what your users do; listen to the questions they ask or observa­
tions they make; record critical findings on video tape (record the entire ses­
sion, if you can); gather additional information through spontaneous (but not 
leading) questions, final interviews, or questionnaires. Not all sessions will 
require you to complete all of these activities, or even allow you time to do 
so. But don't expect to simply sit back and take it easy during your test ses­
sions. Your mind should be constantly working to analyze results on the spot 
so you can clarify points with your participants while you have them there. 

The importance of conducting a user test 
Since usability testing is the most widely practiced user-centered design tech­
nique, its advantages are fairly well understood. Usability tests are impor­
tant because they let you: 

Understand where the system works and where it doesn't. 
Watching objective test participants use your system will clearly indicate 
what works and what doesn't. There will be no more need for heated design 
discussion or arguments about which approach will work best with your 
users. Seeing users accomplish tasks or not will set you or your colleagues 
straight about what is right for your software. 

Experience first hand what real users think. 
It is one thing to be told that users like or dislike a certain feature. This is 
almost like having a design argument where one team member backs up his 
side with his perceptions of users and another team member similarly backs 
up her argument. There is no substitute, however, for experiencing first hand 
what users really do with-and think about-your system. Videotaping user 
test sessions can be important because your video clips allow you to share 
the first-hand experience with others who were not present during the test. 
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Generate data to improve the user interface. 
The best reason to conduct user tests is to help you gather data that will help 
you make your system better. This is the purpose of conducting user tests­
to let your participants lead you to your design problems and potential solu­
tions. While it's nice when your users tell you that they like your system, 
the more important information you gather from them concerns where the 
system needs improvement and why. 

Steps for conducting a user test 
1. Greet users and give a general description of the test. Don't 

provide detailed instructions about how to perform the tasks. 

2. Inform users that they can stop at any time. 

3. Talk about and demonstrate any equipment in the room. 

4. Encourage users to think aloud (explain this if necessary). 

5. Explain that you will not provide help during the test. Encour­
age users to ask any questions that occur, and explain that you 
will answer any unresolved questions at the end of the test. 

6. Describe the tasks and give the users written instructions, if 
appropriate. 

7. Ask if there are any questions before you start. 

8. Conduct the test. Allow users to progress at their own pace. 

9. Conclude the observation. Discuss any responses that you 
want explained in more detail. Conduct an interview or have 
the user complete a questionnaire if you have this planned. 
Answer any remaining questions, and tell what you were try­
ing to accomplish, if users are interested. 
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Hints/ suggestions 
• Give written instructions if that will help the user to feel 

more comfortable with the task. Written instructions are par­
ticularly useful when the task requires more than one step, 

and you don't want the user to rely on having to ask you 

(which might be inhibiting). Don't give written instructions 
if you think the written form will somehow influence the 
results of the test. 

• Remember not to tell the user too much about the purpose 

of your test, either before it begins or during it. Greet the user 
with a simple explanation, such as, "We are testing a system 

for making airline reservations," rather than a longer descrip­
tion of the system and its many features. 

• When you videotape your sessions, obtain a written release 
for the videotaping, especially if your participants are not 
employees of your company (or the company for whom you 

are conducting the test). This can take care of confidential­

ity agreements when you are showing sensitive information, 

as well as clear you from any legal situations that might occur 
down the road if you use the video clip of that user in a pre­
sentation or demonstration. 

• Write down the steps for conducting the user test and take 
the list with you to each testing session. Reading the steps 
from a piece of paper will help you to remember them and 
free you to focus on other significant information. 

Exercise task 
Carry out the user tests you designed with the users you identified in the two 
preceding exercises. Remember to: 
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• Greet users and make them feel comfortable without reveal­
ing too much about your test. 

• Observe and listen during each session without interruption. 
You will have time later to clarify issues or ask questions. 

• During the session, carefully follow user responses so that 
you can ask any clarifying questions later. 

• Prompt users to think aloud; prompt repeatedly with "what" 
rather than with "why" questions, if necessary, even though 
that might feel awkward. Remember, you are conducting 
these tests to find out what users think. When users show 
some doubt or hesitation, ask them to articulate their 
thoughts. 

• Let participants follow an unplanned task path if you think 
it will reveal additional information about your system. If 
you think it won't, however, and you are short on time, steer 
them back on the planned course. 

Method 4: Analyzing Test Results 

Evaluating data gathered from user tests to identify elements 
that will help to improve the user interface. 

When your user tests are complete, your work is not yet done; in some ways, 
it has only just begun. Now that you have gathered the data which can crit­
ically change your design for the better, you must interpret the information 
to make the most of it. Some of your findings will provide clear indications 
about where to make changes, and might even include information about the 
changes themselves. However, other findings will be more elusive, and you 
will have to spend adequate time sorting through them, especially those 
where the results from one participant conflict with those of another. 
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Compare goals and results 
Before you form conclusions about the overall findings, check your results 
against the goals of the test. Go back to your list of goals and remind your­
self of what you were trying to learn. Then when you review your records of 
the test sessions, keep these points in mind. Since you presumably struc­
tured the test tasks to accomplish these goals, you should have findings that 
provide such information. At this point of findings analysis, you don't yet 
want to think about how to change your design. Simply assess your find­
ings-design alternatives will come later. 

Look for patterns in the results 
Look for patterns of usage among multiple users. If one user after another 
stumbles over the same feature, then chances are that it is a significant prob­
lem. Patterns of usage need not mean that all participants make exactly the 
same mistakes-results that might seem superficially different can actually 
provide support for the same finding. An example of this is when one par­
ticipant selects the wrong icon to perform a task and another wrongly chooses 
a menu command to perform that same function. Chances are that you do 
not need to change the icon and menu; rather, you probably need to make 
more prominent the feature that accomplishes that task. 

Review test records 
It is a good idea to review recordings (either audio or video) to find additional 
data or to verify assumed findings. Watching or listening to your recordings 
can take large amounts of time, but keep in mind that these tapes will help 
you remember exactly what went on during the tests. After all, this is the 
primary reason you made the recordings. If you are short on time, be subjec­
tive about which tapes you review-choose the ones that you believe con­
tain controversial data or are packed with the most information. If you can, 
share the viewing and analyzing of the tapes with others on your design team. 
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Document your findings 
Videotape or write down your findings. If you follow your original test goals, 
you will probably be able to categorize findings in the same way. You might 
also find that other categories become evident through the results of your test. 
Organizing your findings into categories will not only help you structure your 
results, it can make the findings clearer to others who might read them. When 
you document your findings, consider including examples or quotes directly 
from the test sessions. First-hand examples will help your audience visualize 
what happened during the tests and lend support to your assessment. 

Timing of the analysis 
The best time to analyze test results is just after you have completed a user 
test because the responses and behaviors of users will still be fresh in your 
mind. However, once you have completed the early analysis of your user 
tests, don't throw out your test notes. You might find that you want to rean­
alyze your findings later in your design process, particularly if further tests 
show conflicting results. Referring to your notes to review the results of ear­
lier tests might help shed new light on a finding. 

The importance of analyzing test results 
Your user test findings will lead you to the changes that will make your design 
more responsive to the needs and expectations of your users. Taking the time 
to critically analyze your test results is important because it can help you to: 

Gather information on system usability and functionality. 
Seeing where your users have problems or where operations run smoothly 
gives you the information you need about how usable your system is. After 
just a few user testing sessions, you will have a fairly basic understanding of 
the general usability of your software, but careful analysis of the test session 
data can help you see just what works and what doesn't. You will also answer 
questions about the features themselves, such as: Do users find them appro­
priate? Do users take advantage of them? These are the kinds of questions 
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you will ask yourself in determining if the current functionality is appropri­

ate for supporting your users in completing their tasks. 

Check actual findings against expectations. 
When you create the goals for your user tests and generate tasks to attain 

those goals, you probably set expectations about what you think the system 

is capable of and what users' responses will be. Reviewing the results of your 

test sessions will help you to check those expectations against what really 

happens when people sit down with your system. Analyzing the findings will 

not only help you make alternative design decisions, it will prepare you for 

how your software might be received in the real world by its actual users. 

Discover ideas that improve the system. 
Test participants, when they are supportive of your system and cooperative 

in terms of the testing situation, can be incredible allies in the design of your 

software. They will give you suggestions for better design alternatives, or com­

pare your system to others that approach the same tasks in alternative ways. 

They will almost always introduce ideas that you had not considered but that 

could enhance or improve your software. Sometimes you will not even remem­

ber that your participants had such strong ideas, but in reviewing the test data 

you will come across statements such as these. Taking the time to go back 

over your notes or video recordings can help you discover these excellent ideas. 

Identify any missing features. 
In addition to giving you ideas about how to change features that you have in 
your system, your test participants can be great at identifying features that you 

overlooked. Often they will say, "This is nice, but what I really expected or 

wanted was a system that does that." You might have considered such a fea­

ture and purposely omitted it, or you might not have even thought about it. 
Whatever the case, if your users are telling you that this feature is something 

they want in your system, then you should seriously consider including it. 
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Faculty Reserves Project 
Usability Test Findings 

GENERAL FINDINGS 

Overall, participants seemed to find the system 
relatively straightforward to use and were able to 
complete all tasks. Most of the participants 
preferred this system to the existing process for 
placing items on reserve. Conunents included that 
they thought the on-line system was •infinitely more 
delightful• or •far better• since it saves walking 
to the library. One participant said •to think this 
is going to be possible is wonderful•, and another 
noted that by using this system she would be more 
likely to get reserves in promptly. The one user 
who said the system wasn't really necessary noted 
that he typically places items on reserves about 
once a year, so it would be more trouble for him to 
learn a new process than to continue with the 
existing process. 

Both faculty and administrative users thought the 
system would make it easier for faculty to place 
items on reserves themselves, and that they would 
reconunend to their colleagues and faculty members 
that they use the system. A couple of administrative 
participants thought that some faculty members 
wouldn't use it and they would have to continue to 
enter reserves for them, but they noted that these 
were the kind of faculty members who had their 
administrators do this kind of work for them in any 
case. 

Figure 7.4 User test findings. This document presents gen­

eral findings from usability tests at Stanford University to evalu­

ate a prototype system for using on-line services to place items 

on reserves at campus libraries. The general findings section sum-
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One participant did make the point that while she 
really liked this system, there were some perceived 
advantages to the current paper-based method, such 
as she had the impression that she could take her 
time with the paper approach and not have to worry 
about being able to support the application on her 
minimally configured computer. She did say, 
however, that if the on-line system offered obvious 
advantages, such as the ability to copy and paste 
from Socrates, then she would definitely prefer the 
electronic system. 

A couple of participants expressed concern that they 
thought users might not be Mac-literate, and that we 
might want to make specific help available for non­
Mac users. This help might include an introduction 
to pop-up menus, or to clicking in a field to type 
there. One participant wanted to see the system on 
the PC instead of a Mac, since it was his belief 
that few faculty members had or used Macs. We need 
to know who our users are (and specifically if we 
really do have to worry about non-Mac users) before 
we make any such changes. 

marizes users' reactions to the overall system and highlights key 

details. Using quotes from or describing the reactions of individ­

ual users can present what actually went on during the tests to 

help explain the findings. 
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Steps for analyzing test results 

1. Review any notes you took during the test. Try to remember 
what you were thinking as the sessions were going on. 

2. Review recordings of the test. 

3. Make a list of any trends in user behavior or other important 
findings. Try not to solve any problems here-just list find­
ings. Back up your claim with information about where the 
problem occurred. 

4. List positive findings as well as negative ones. 

5. Group findings according to logical categories. You might be 
able to use categories corresponding to your goals from your 
test design. If those categories don't fit, don't feel obligated 
to use them. 

6. Within categories, order findings from "most important" to 
"least important." 

Hints/ suggestions 
• Realize that analyzing the results of each test session might 

be a time-consuming task. You might need to review notes 
more than once, checking to see if they match the written 
findings you are generating. 

• Be careful not to make assumptions too early and force results 
to match your expectations or user responses. Be objective in 
analyzing your results and you will produce much more real­
istic findings. 

• As you review test session notes, write down direct quotes 
when they are available and succinctly summarize the prob­
lems you are trying to identify. Using direct quotes from test 
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participants can be a powerful communication device in later 
reports or presentations. 

• You might want to catalog video or audio tapes to help you 
locate critical clips later, particularly if you plan to edit seg­
ments of the tape for documentation or presentation purposes. 
Or perhaps you can enlist someone else to catalog them for 
you. (To catalog a tape, view it in its entirety and make a 
detailed record of what is covered; note important discussions 
or events and the elapsed time at which they occur.) 

Exercise task 
Analyze the results of your user tests and generate a document listing the 
findings. Following the steps above, categorize the findings-either accord­
ing to your original test goals, if this makes sense, or to system functional­
ity, or some other appropriate structure. Prioritize findings within your cat­
egories. In generating the findings, think about the following questions: 

• What are some of the patterns of behavior you saw from user 
to user? Were there any that all users showed? 

• What are the findings that only one or two users exhibited? 
Why do you think only a small portion of your participants 
had such results, and should those results have any bearing 
on your further system development? 

• Did your participants have any suggestions for missing fea­
tures? Did they seem to think that any of the included fea­
tures could be omitted? 

• Did you use an organizational structure in your notes? If so, 
did it help you to organize your thoughts either during note 
taking or when you were assessing the findings? 

• Are any of your findings contradictory? How will you resolve 
it? (You might need to conduct another user test!) 
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• If you recorded the sessions, how will you refer to the record­
ings? What kinds of information did you learn from your 
recordings that you were unable to gather in your notes? 

Method 5: Making Design 
Recommendations 

Generating ideas for redesigning the system based on find­
ings from user studies, user tests, or other evaluation. 

Once you have objectively gathered the test results and generated a list of 
findings, it is time to start thinking about what you have learned and how it 
can positively influence your design. Rather than simply attacking your soft­
ware to make changes directly, spend some time determining redesign solu­
tions and assessing those that make the most sense for further development. 
You are now ready to draw up a list of design recommendations that describe 
alternatives for system design in response to the problems found by your 
users in the test sessions. 

Identifying the recommendations 
Design recommendations are suggestions for how the user interface could be 
changed to alleviate a problem or better meet user needs. When you make 
design recommendations, present specific solutions-in fact, be as specific 
as possible. For instance, if your test participants had problems locating the 
Quit item in the menu, a vague design recommendation might be, "Change 
the Quit item in the menu." A clearer, more helpful recommendation would 
be, "Instead of placing the Quit item in the menu, place a Quit button on the 
screen in a clearly visible place." Another possible recommendation would 
be, "Move the Quit item to the top of the menu, and spell it with all capital 
letters." Each of these more explicit recommendations provides better direc­
tion for implementation, and also leaves no room for questioning your intent. 
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Support recommendations with findings 
The recommendations will have even more strength if supported by the find­
ings from your test results analysis. Your findings can provide a clear expla­
nation for the recommendations. Particularly if you will be handing off your 
design recommendations to someone else to implement the changes, it is 
important to explain the the users' actions that led you to your recommen­
dation. Even if you will be using the recommendations to make changes to 
the software yourself, listing them with test findings will remind you of why 
you made a decision. This is especially useful if you don't get around to imple­
menting changes until later, when you might forget your reasoning. 

Devise alternative recommendations 
Another reason that listing your findings along with recommendations can 
be useful is that if you find that you are constrained by your system from 

implementing a particular recommendation, you can study your findings to 
determine another design alternative. This is good reason to devise more than 
one solution for a design problem, or more than one recommendation for 
each finding. 

Giving alternatives is useful not only for the system implementer at build 
time, but might also prove helpful later on. If the design recommendation 
you choose to follow does not alleviate the original problem, you can try an 
alternative solution. Having another design that addresses the problem will 
then save you time. 

Consider having the alternative solution handy at the user tests, either as a 
prototype, a storyboard, or even simply a verbal description, to bounce off of 
users who seem dissatisfied with the implemented solution. More than one 
design recommendation gives you bargaining power if you are simply deliv­
ering test results and recommendations for changes to others who will imple­
ment the changes. You can together select the one that makes the most sense 
based on what you know about users and what they know about the software. 
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Airline Scheduling Options 

Allow for "any time" or "any am/pm time• as a time 
scheduling choice. 

Many users did not care what time their flights 
departed, or wanted to be able to say •any time in 
the morning.• They tried to do this by leaving the 
time field blank, but on submitting the request were 
warned that they were leaving out the time, and thus 
felt that they had to then enter it. A separate 
•any time• option would allow the user to say to the 
system "I intentionally did not specify a time.• 

Support users being able to specify options such as 
"Non-stop Plight Preferred," "Piret Clase," 
"Business Claes," and the type of seat preferred 
(aisle, window) • 

Many users stressed the importance of these options. 
If the default is for non-stop flight, this was 
nowhere communicated to users and needs to be done. 
Having an explicit option makes this clear. 

Lodging Options 

Provide additional choices in the popup menu for 
room type. :Include "Single Room", "'l'wo Double 
Beds", "King Bed", "Suite" and "Other" with a field 
for entering the "Other" information. 

The available room choices seemed inadequate, and 
users were confused about having to use the remarks 
field and the popup menu. These were the 
predominantly suggested choices. 

Figure 7.5 A design recommendation document. These 

excerpts from design recommendations for an on-line travel sys­

tem illustrate the effectiveness of presenting each recommendation 
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In the "City where hotel needed" field, provide a 
popup menu made up of all previously entered 
destinations. Better yet, access the hotel 
information from the itinerary-based model 
(described above) so that when the lodging screen is 
accessed the current destination appears in the city 
field. 

Many users felt they had already entered the 
destination in the schedule screen, and wished the 
computer would keep track of the destination for 
them. 

Have users specify dates for hotel and car, rather 
than total number of nights. 

Many users noted they believed date information 
should be given rather than number of nights. 
Again, if the itinerary model is followed this will 
be straightforward because the dates can default to 
the given flight dates. Dates must be able to be 
changed, however, in case the user does not want the 
hotel for all the nights. With date information, 
number of nights becomes irrelevant. Alone, number 
of nights information is incomplete if it is less 
than the total number of nights from the flight. 

backed up by the findings of the tests. Each design recommenda­

tion is presented as a clear, affirmative statement of action. The 

findings help explain the reason for the given recommendation. 
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The importance of making 
design recommendations 
After summarizing test findings and presenting user feedback regarding your 
system, design recommendations are truly the next step in the generation of 
your software. Making design recommendations is important because it allows 
you to: 

Document a plan of action for further system development. 
Design recommendations tell the system implementors what to do next to 
address problems discovered during user tests. When design recommenda­
tions are properly documented and presented, they serve as a prioritized plan 
of action. Whether you or others implement that plan, it helps to organize 
future work and make the most of implementation time. 

Communicate user test results to the design team. 
When you are not the person implementing the changes made apparent by 
the user tests, you need a clear way to communicate with the implementa­
tion team. The process of gathering test findings and generating design rec­
ommendations provides you with a straightforward way to express to the 
implementation team what they must do and why. It won't be your word 
against theirs, but rather their design against what the people who used it 
think about it. 

Improve the system from the user's point of view. 
Ultimately, what design recommendations should address are the changes 
users have either suggested themselves or indicated were necessary by their 
interaction with the software and user interface. This means that the rec­
ommendations should list ways to improve the system from the user's point 
of view. Again, the design decisions should not come down to what various 
members of the design team think to be true, but what users really want 
and need. 
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Steps for making design recommendations 
1. Using the findings from your analysis of the user test, make 

at least one design recommendation for each item in the list. 
Clearly indicate the finding and the associated recommen­
dation. 

2. Suggest positive alternatives for change. Saying something 
like, "The Help icon should be changed" is not as useful as 
saying, "Change the Help icon to something users recognize 
to indicate help, such as a question mark." 

3. Support your recommendations with results from your find­
ings. Describe the situation in which a problem occurred. Bet­
ter yet, include audio or video recordings with your design 
recommendations that clearly indicate user difficulty. Sequen­
tial snippets of multiple users having the same problem can 
be extremely effective. 

4. If appropriate, brainstorm with others, using the findings to 
help generate design recommendations. 

5. List more than one recommendation per finding to give imple­
mentation alternatives. 

Hints/ suggestions 
• Go back to some of the suggestions users themselves had dur­

ing the tests. They might have had some very good ideas for 
changing the design. Look for ideas that were given by more 
than one user. This is a clear indication that people think a 
certain problem would be better solved by this alternative. 

• Use your findings to get to the root of the problem, so that 
your design recommendation can address this problem and 
not a superficial indicator. If users could not find an item on 
the screen, was it because of its visual design, its location, or 
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that they didn't even know to look for that element? Review 
what users said when you asked them why they had a prob­
lem or what they were thinking. This can help influence the 
design recommendation you make. 

• If you are really having trouble deciding among multiple 
approaches to a problem, then you might not have gathered 
enough information during your tests to guide you. If possi­
ble, go back to your users and ask for clarification. Or, real­
ize that you might want to test these issues again as quickly 
as possible to understand the real problem. 

• Don't be afraid to be creative here-users don't always tell 
you everything you need to know. Often they will indicate 
that something didn't work but won't be sure what would 
have worked better. Use your design skills to come up with 
something that addresses the problems exhibited during the 
tests. 

Exercise task 
Using the findings from the previous exercise task, generate design recom­
mendations and create an implementation plan for making changes to your 
system. Write down the findings. After each one, write down a design rec­
ommendation or two. As you are documenting your alternatives, ask your­
self the following questions: 

• What is this finding telling me about the user interface? Is 
the feature itself wrong, or is it simply the way the feature is 
displayed or accessed that doesn't seem to be working? What 
is it about the feature that users don't like? Is there anything 
about it that they do like? 

• Are there patterns of problems that might lead to a large, gen­
eral recommendation, such as to put all of the functions in 
the menu into on-screen icons? Sometimes your users will 



Chapter 7: Usability Testing 243 

not be able to broadly categorize problems, but you might 
recognize them when grouping various findings together. 

• Did users suggest anything that would make a good design 
alternative? Did they say something like, "I think this icon 
should look more like a cash register," or anything else that 
gives you an idea for an alternative design? 

• Aie there other people who observed the tests or with whom 
you have discussed the tests who might have suggestions? 

• Did you create a design that allowed most of your users to 
accomplish most of the tasks? If not, then you might need to 
go back to the drawing board and revamp-maybe your users 
weren't who you thought they were! 
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Iteration 

What Is Iteration? 

User interface prototyping and design methods are most effective when they 
are used in a progressive design fashion. Design iteration allows you to make 

the best use of the various techniques, incorporating suggestions based on 

user feedback and employing alternative prototyping methodologies to evolve 

an improved, fine-tuned system or application. In the user-centered design 

process, iteration refers to the continuous process of creative user interface 
design, implementation of the various design stages in some off- or on-line 
format, and testing the design to obtain critical user feedback. 

The informal nature of the individual techniques presented in earlier chap­

ters permits them to be used in combination with other techniques, partic­
ularly in an iterative process of designing, building, and testing your soft­
ware. Not every project falls neatly into a design-build-test loop. Some projects 

might start with testing, and others involve design-test-build-test sequences. 

What is important in any of these approaches is to recognize that multiple 
stages of design allow you to best integrate user input by working out design 

245 
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details at each stage rather than trying to get the whole thing perfect the first 
time. Iteration is about revising a system design in small steps, exploring the 
features and functionality of your system at each step, identifying what might 
be wrong with your system, and solving the most critical problems first rather 
than all the problems at once. 

Plan for iteration 
In planning your design process, be aware of the value of this revisionary 
process and anticipate at least two or three iterations so that you can truly 
put the user interface development techniques to work. In each stage of the 
iteration, build a prototype that showcases the functionality or general inter­
action principles you are trying to explore. Don't worry about getting every 
detail right, but do choose off- or on-line prototyping techniques that enable 
you to test the principles you want. Then design user studies or tests to exam­
ine those principles. Note that the reference to test in the design-build-test 
sequence encompasses both user tests and more informal studies as appro­
priate. Evaluate your test results, and, in the next stage of iteration, try to 
resolve the problems you encountered. If necessary, use the next iterative 
step to introduce additional functions or features. Typically, early stages will 
explore broad issues, and later iterations will refine the interface and exam­
ine features and functions in more detail. 

A cyclical process of development 
Design iteration lends itself to a cyclical process of development. Normally, 
each iteration includes some design, implementation, and testing, even if in 
reduced or refined forms. The process is cyclical primarily because there 
seems to be no obvious ending point. Usually you do not want to end with 
testing because you want to incorporate your test results into the next design 
iteration. You also do not want to end with design, since you want to be sure 
that your design changes are incorporated in the implementation of your 
application or system. 
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The "end" of the process will most likely be implementation, when you have 
incorporated changes from the last user session into a new design and then 
bring the design to working order. Ending with implementation is, of course, 
not ideal because it does not provide an opportunity to obtain feedback from 
another round of user tests. However, if there have been enough iteration 
cycles, then the problems you might encounter should be minimal. 

You have to end sometime. Occasionally, when the results of testing show 
that users are overwhelmingly pleased with the system, you might end there. 
Users, however, can almost always find something unsettling about your sys­
tem, and it is nearly impossible to have identified problems through user test­
ing and then not incorporate them in your work---even severely time-con­
strained schedules seem to find room for such updates. Therefore, you will 
usually end with a (potentially very short} implementation step. 

Ideally, you should include as many iterations as necessary to refine the design 
until you are satisfied. This way, you can let the design's progress dictate 
whether more user feedback is needed. In the real world, however, we are 
often limited by time or other resources. When your development constraints 
are known, plan at least two iterations, even if short and limited in scope. 
Having the opportunity to bring users in to see your design, get feedback, and 
revise the design will result in a more usable and attractive user interface 
and system. 

Integrate user test results 
The most compelling reason to apply an iterative design approach is to be 
able to integrate the findings from the user studies and tests into your designs 
recommendations. Clearly, if you do not plan to iterate your design, you 
shouldn't bother to conduct tests, since you won't be able to incorporate any 
of the user feedback. 
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Other reasons for iterative design 
There are other reasons to follow an iterative design process, as well. 

• You might be able to take advantage of different resources 
available to you in various phases of the design. This is par­
ticularly helpful if not all of your staff is continuously avail­
able, or if you have a limited research and design budget. 

• It allows you to focus on subsets of the user interface, con­
centrating on them individually instead of having to always 
think about the whole picture. 

• It permits you to improve your design with each successive 
effort. This is, perhaps, the most important reason for itera­
tive design. You will see evidence of the improvements 
through users' responses to your evolving interface, and feel 
secure that you are building a system that meets users' needs. 
Iterative design will support your creative effort and lead you 
to develop usable, dependable software. 

The Advantages of Iteration 

Iteration in the design process is advantageous in many ways. When applied 
successfully, iterative design can: 

Incrementally build the best system possible. 
Approaching your design in smaller, well-focused stages will almost always 
lead you to a better design. Breaking down the design process into a series of 
steps will allow you to focus on a smaller set of issues and problems, intro­
ducing only the features or functions that you intend to explore at that stage. 
You can design a prototype that showcases those few concepts, then conduct 
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user tests aimed at specifically addressing those concepts. In increments, you 
will be building up to a fine-tuned, user-sensitive interface. 

Support stages of development and user feedback. 
User feedback plays a significant role in the software development process. 
Acknowledging that you will conduct some period of creative design and 
then present your work in an intermediate stage to potential users is critical 
in supporting user input. Planning for design iteration writes user participa­
tion directly into your schedule and says you will put your design on hold 
until potential users have given the go-ahead. Iterative design makes user­
centered design possible. 

Integrate the work of designers, user specialists, 
and programmers. 
Having different stages of design that play different roles in the overall devel­
opment process permits you to integrate smoothly the roles of the various 
interdisciplinarians on your design team. Each expert can lead that stage of 
the iteration that best utilizes his or her skills-the designers can be respon­
sible for design sessions, user specialists for involving users and obtaining 
feedback, and programmers jor others responsible for implementation) for 
getting the whole thing to actually work. Each skill is important in its own 
right. All team members can participate in each stage, but having skilled indi­
viduals responsible for corresponding segments will help everyone work 
together as a team and make the best use of their talents. 

Help you concentrate on system development 
without fear of failure. 
Knowing that your design follows an iterative process will help you concen­
trate on the issues or problems you want to address in the current design. 
Rather than trying to get everything perfect at every stage, you can focus on 
the issues that are most important in the current stage. Once you complete 
this phase of design and obtain user feedback, you can concentrate on the 
next potential development area-there's always the next cycle of iteration 
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if something goes wrong with your current design. This knowledge will help 
you relax and tackle the issues or problems at hand. 

Build robust, successful systems. 
Ideally, what you want to do is design and build great software. Iterative design 
will support this end by allowing you to incorporate all of the user-centered 
techniques (or as many as make sense for your design) and build software that 
addresses user needs. These are the systems and applications that make the 
most robust and successful software. Rather than hope to get lucky with a 
design, you can focus your efforts on what your users are telling you they want 
this system to be and do. Think of this as applied creative design, and as a 
process that will almost always lead you to successful software. 

HoYI to Design and 
Perform Iteration 

Iteration is not as simple as following a sequence of processes numerous 
times. While you will often fall into a design-build-test cycle, you might not 
always start with the design stage, or your stages might not always follow 
one another in the same order. Knowing where to start and where to end your 
design is critical in user-centered design iteration. 

Spend time outlining and planning 
Previous chapters present reasons and methods for planning and scheduling 
various stages of prototyping. Iteration is the culmination of all of these plan­
ning and scheduling efforts. Planning to include iteration in your design 
process takes a little time up front, but unless such planning is done at the 
beginning of the project, it is almost impossible to incorporate later. 

Spend the time necessary at the beginning of your development process to 
understand your design problem and how many iterations might be neces-



Chapter 8: Iteration 251 

sary. Plan to bring users in at least twice to help evaluate your progress. Under­

stand when it makes the most sense for users to be brought in, and what types 

of prototyping can be accomplished in the time you have. If you are fortu­

nate enough to have an open-ended development schedule, plan at least your 
first two iteration cycles to help put some structure in your design process. 

Determine when users might be available and set time limits around each 
iteration to aid you in identifying appropriate prototyping methodologies and 

goals. Don't underestimate the value of the planning time necessary to struc­

ture a successful iterative design process. 

Build flexible component-based systems 
Component-based or object-oriented systems are touted more and more in 

all kinds of software development processes. Such approaches to software 
design are equally valuable in user interface development, particularly for 

on-line prototypes implemented in code. Component-based systems are adapt­
able to change, and change is a critical characteristic of evolving iterative 

designs. Your design should be able to adapt readily to accommodate design 

changes or user feedback; it can prove frustrating if software limitations pre­

vent this. Object-oriented systems do not ensure that all changes can be made 

as desired, but in most cases they make the task significantly easier. Pro­
grams that are hacked together will probably be more difficult to change later. 

Work closely with all team members 
Understand the skills of the members of the design team and those stages of 
iterative design for which they are best qualified. Work together to make the 
most of your development process. An advantage of iterative design is that 

it puts many different skills to use. 

While complete stages of development must happen in succession, some 
work can probably go on simultaneously in more than one stage. You will 
not only make the most of your design team, but also of your total available 
time. However, don't pigeonhole people, relegating them to particular roles. 
Encourage input from all team members at all stages of development. You 
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will then be able to incorporate the ideas of others, and continually improve 

on the design. 

Don't become attached to 
implementation details 
For iterative design to be successful, the whole design must be considered a 
work in progress. Keep an open mind about implementation so that if user 
feedback shows the need for change, anything is expendable. Too often devel­
opers become attached to certain features or interactive methods in the user 
interface, or to some concise or novel algorithm used to implement the design. 
In evaluating your designs, remember that the software is only as useful as 
it is usable-if users don't like or need the features you are sure are critical 
to your design, or say something that refutes your need for that brilliant algo­
rithm, be willing to let it go. To best accomplish iteration, you must be free 
to make requested design changes. 

Understand the nature of your design 
Thinking about the type of product you are developing can help you to under­
stand how many iterations might be needed to appropriately refine the design. 
If you believe your design to be truly innovative and that it introduces new 
functionality or methods of interaction, then chances are it will demand a 
higher number of iterations than a design that relies more heavily on known 
approaches or standards. 

The higher the risk you will take with your software, the more you should 
plan to involve users. Allocate time for alternative design development in 
case user feedback indicates significant problems in your general approach. 
On the other hand, applying known user interface techniques, such as those 
specified in standards, presents appreciably lower risk to your interface devel­
opment process and might therefore require less user feedback to help you 
evaluate it. 
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Plan for each iteration stage 
With each iteration, identify what must be changed before revising your pro­

totype. As at the beginning of the project, evaluate what you know about the 
design and how you want it to progress. Your initial plan is the starting point; 
update it according to what you have learned in the most recent design or 

user feedback session. Prioritize activities according to a schedule. Under­

stand what you want to accomplish in the next stage, how you might next 

involve users, and what you will leave for a later design stage. In doing so, 

you will have a record of your plans and might save significant time later. 

Verify design changes 
Transfer what you have learned from one design stage to the next. Keep track 

of the design changes you make as a result of feedback from user tests, and 
be sure to retest those changes in your next iteration. Simply making design 
changes in response to user feedback is not enough-they might be worth­

less unless users indicate problems have been alleviated in successive tests. 

This is the whole reason for iteration: to refine your design so it best meets 
user needs. Make the most of iteration by checking your design changes as 

your design progresses. 

Method 1 : Deciding on Next Steps 
To identify what to do next in your prototyping cycle, which 
typically takes place after a user test has been conducted and 
before the next development phase begins. 

At some point in each design iteration, the design reaches the end of its poten­
tial and it is time to move on to the next iteration. Usually, this happens 
after a series of user tests, when you have feedback that you want to incor­
porate in a new version of the design. A typical iterating pattern is made up 

of design-build-test sequences, where each sequence is a single iteration. 
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Figure 8. 1 Prioritized list of action from usability test 
findings. Once design recommendations have been identified, 

action items can be generated and prioritized. The most impor­

tant actions are listed first to be implemented first, and less impor­

tant items are at the end of the list. This list of actions acts as a 

plan for next steps in the design process, and can be followed 

much as a dcrto list. 
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Analyze the situation 
The first task in moving to the next iteration is to decide what you will do 
in that stage of design. This decision facilitates the transition from one iter­
ation to the next and is, in fact, a vital part of iterative user interface design. 

Between design stages, take the time to analyze the situation. Assessing your 
most recent iteration as well as the next can help make the most of your time 
and resources. Think about what you were trying to accomplish in the last 
cycle-what goals did you set for the user testing? Even earlier, what was the 
basis of your design? 

If this iteration ended with user testing, examine what your users told you 
or showed you. If you made recommendations based on the findings from the 
user tests, evaluate which make the most sense to address in your next iter­
ation. Consider how to revise your goals for the next phase based on what 
you now know about your most recent design. Set goals for the next stage if 
you did not have any in particular for the last phase. Understand what you 
hope to achieve in the next design cycle, and think about how you will meet 
your goals. 

A useful way to check your progress and make sure your design is on track 
is to set development goals and evaluate them at the end of a design stage. 
At the end of an iteration, review the progress of the design. Are you meet­
ing original goals or expectations? Do users agree that you met those goals 
(or even that those goals were important)? Use the results of your user tests 
to help evaluate goals. What did you learn from the testing that you didn't 
expect to? More important, consider how this information might affect your 
design-changes you could make to functionality or features, or presentation 
of interactive methods. Assess the changes you might propose and how they 
might affect your development schedule. What will you be able to accom­
plish in the next round if you are time-constrained? If you don't have exter­
nal constraints, determine how long it might take you to accomplish all that 
you hope to. 
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Team meetings to discuss progress 
Take the time between iterations to meet as a team and talk about next steps. 
You don't have to devote much time to this-a few hours will suffice. Sim­
ply provide an opportunity for the team to get together, discuss what you 
have learned, and share ideas about the design direction. This will set the 
foundation for the next phase of design. Meeting as a team will offer every­
one a chance to express his or her individual concerns at this early point, 
before the next design is undertaken. Supporting teamwork can prove espe­
cially useful to the overall design process. 

Devoting time to deciding your next steps is a way to assess what you have 
achieved up to now in your design. It provides an opportunity to reassess your 
development goals. Deciding your next steps allows you to carefully analyze 
the results of any user tests your might have just conducted. It gives you an 
opportunity to gather input from all team members before you dive in and 
make changes. It helps you make the most of time and resources. Taking the 
time to decide what to do supports a multiple-stage development cycle in 
many ways and is critical to successful user interface design. 

The importance of deciding on next steps 
Planning what you will do next before simply moving to the next develop­
ment phase is vital to your design's success for a number of reasons: 

It gives you an opportunity to assess current 
and progressing work. 
Even in a short time, you can surmise the critical findings from your most 
recent phase of development and begin to plan for the next phase. Stopping 
to ask yourself what the goals are of your design, especially those in terms 
of your users, can help avoid simply executing the design because it's there, 
or choosing a development path arbitrarily. Understanding what you have 
done so far with your design, what you have learned from your most recent 
tests can help lead to a usable design. 
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Help make the most of time and resources. 
While it might seem that planning what to do next is a drain on available 
time, in the long run it will almost always save you time that would be wasted 
by going down the wrong development path. Think about what a waste of 

time it would be to spend weeks on a development effort that must be dis­
carded later. The nominal time you spend in assessing your work thus far 
and planning the upcoming stage will be worth the effort. Make the most of 
available resources by gathering input from the entire design team about what 
you have accomplished and what to do next. Short checkpoints improve the 
overall quality of the design. 

Provide structure for your design process. 
Planning efforts often lend themselves to structuring your development 
process. While identifying a structure or plan of action requires some criti­
cal analysis, it will set guidelines for future design work and make your job 
easier later on. Even if your plan changes, having one as a reference point will 
help you check your progress. If you record the plan, it will be even easier to 
track. Months or even years later, you might want to refer to this stage of 
design and understand why you interpreted your findings the way you did. 
Creating this record will take little time now, and might provide important 

information later. 

Steps for deciding next steps 
1. Gather findings from your most recent usability tests, or any 

other information reflecting the state of your system {such 
as results of an evaluation or design session). 

2. If recommendations addressing those findings are not avail­
able, generate at least one recommendation for each finding 
you have. Spell out what can be done to address a problem or 
development issue. 
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3. Assess all the recommendations together. Do any preclude 
others? Can some be grouped together? Do any have impli­
cations for completing others? 

4. Prioritize the list of actions you will take to address the prob­
lems. Base them on your recommendations, but adapt them 
to the actual situation and constraints. 

5. Identify which of these actions you can take in the next 
development stage according to your time and resources. 
Follow the priority order when possible, but consider omit­
ting certain actions if it means you can accomplish more 
with others. 

6. Think about what your end product will be. Will you build 
another prototype for a successive series of user tests? Will 
the prototype be on- or off-line, and which methodologies 

make the most sense? 

7. Keep a list of the actions that you could not-or chose 
not-to address. You might be able to use this list in later 
development. 

Hints/ suggestions 
• Don't try to do everything. Even when you are not restricted 

by time or budget, it will rarely make sense to implement 
every potential change identified in testing or that is left over 
from an earlier design stage. Think about all of the possibil­
ities together, understand how they interrelate, and choose 
the ones that solve the most problems. 

• Realize that the end product of this iteration need not be the 
same as the end product for the stage before it or after it. Just 
because your last design was on-line does not mean you can­
not now have an off-line prototype, particularly if user tests 
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have shown you need to re-evaluate your overall solution. A 
user study might even be needed at advanced stages of the 
design. While you should be working toward a final software 
revision, you need not necessarily do so by moving linearly 
from off- to on-line. If it makes sense to develop a rougher 
prototype at any stage of the design, by all means do so. 

• Consider alternative recommendations and how they affect 
your design schedule, especially when you are constrained 
by time or cost factors. The purpose of identifying multiple 
design recommendations is that one might make more sense 
than another when it comes time for implementation. Itera­
tion is the time when you commit to the implementation­
evaluate the different options in light of what you now know 
about the whole design. 

• Prioritize according to what users want most, but implement 
according to what is most realistic for you. You will not be able 
to do everything that users want, so understand how you can 
give them a design that meets as many of their requirements 
as possible within a workable implementation framework. 

• Look beyond the next stage to see if some actions might make 
more sense in later iterations. If you cannot accomplish every­
thing in the next phase, think about which changes might be 
postponed. Analyze which changes make sense to develop 
and test together and which might be better addressed either 
alone or in combination with other later features. 

• Think about what you might learn from users in the next 
phase. It might be that you need to structure the design to 
get feedback on something rather than directly solve a prob­
lem. If there isn't a way to solve every problem, think about 
how to best gather additional information that will support 
your problem-solving process. 
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Exercise task 
Using the results of your user tests and the design recommendations you gen­
erated in Chapter 7, decide what you will do next. Think about all of your 
recommendations together and understand the implications for your imple­
mentation. Some important considerations: 

• Which are the most important items to address? Which might 
be postponed? 

• Are there any recommendations that preclude others? If so, 
which are more important, and can you see an alternative for 
those you cannot address as given? 

• Are you working within time or other constraints? Under­
stand your constraints so you can plan accordingly. Even if 
your schedule is not constrained, estimate a time limit for 
your project to help you understand what you are trying to 
accomplish. 

• Who do you have available on the design team to help carry 
out whatever plan you put into place? Your available resources 
might dictate what you can or can't do. 

• If there is anything you are choosing not to address now, how 
will you keep a record of your decision so that you can refer 
to it later? 

Method 2: Scheduling the Iteration 

To allocate time and resources to your "next-step plan" to 
ensure that it will be carried through. 

While you probably thought about the time frame of your next iteration when 
your were deciding what to do, there is a real benefit to drafting a more con-
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crete schedule for development. As discussed in the Planning and Schedul­
ing section in Chapter 6 on prototyping, the primary benefits of a time-table 
are directed progress and a design that specifically addresses necessary issues 
and problems. Scheduling an iteration, however, is more focused in that you 
address a single stage in your design, with known goals and action items that 
can be generated from those goals and your available resources. Be as specific 
as possible when scheduling the iteration because you have a real plan to 
incorporate and real tasks to accomplish. 

Examine the relationship among tasks 
Consider the relationship among your action tasks. Think about which will 
have to precede others, and which might take place simultaneously. Exam­
ine each task in relation to the others, and think about the next iteration as 
a whole. Draw a bar graph or other visual representation of the relationship 
of the tasks if this helps to understand the timing of one activity in terms of 

all others. 

Consider the end product of this iteration 
To assess the time associated with the various action items, it might help to 
consider what you will have when you are done. Certainly you will want to 
know whether there will be a prototype at the end of this process, and whether 
you will test it. You should consider the form of the prototype, and whether 
it will be off- or on-line. Decide on the prototype form most suitable for the 
design goals you must address, not based on what number iteration you are 
on or whether you have already done that kind of prototype before. 

Think about the goal for your prototype-will you run a user test with it, or 
evaluate the prototype in a group design session? What you do with the pro­
totype will nearly always have some affect on the time you must spend devel­
oping it. Allocate the time to do whatever you think is appropriate-don't 
just start at some arbitrary time and work until time runs out. Having a sched­
ule will let you best manage and accomplish each step. 
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Plan around resources 
Understand from the start how much time and what resources are necessary 
to carry out each step of your plan. If you have not already done so, assign an 
approximate total time to each task in your action-item list. If a task is par­
ticularly long, identify milestones to break it up into achievable chunks. 

Besides estimating each step in your action-item list, think about team-mem­
ber responsibilities and other resources that you must allocate. Assign respon­
sibilities for each task. Write down the names of the people who will be 
responsible for each task. Note the resources or materials that might be nec­
essary for each job. 

If team members hold conflicting expectations of task delivery, change your 
action list or schedule. Even if all tasks can be spaced adequately, you might 
be relying too heavily on some member of the design team who cannot pos­
sibly accomplish all that you have doled out. Or perhaps the plan is unreal­
istic in that it requires running tasks on the same piece of computer hard­
ware that cannot reasonably support such simultaneous development. These 
are the kinds of issues you want to address in determining the overall sched­
ule for your design iteration. 

The importance of scheduling the iteration 
As with deciding what to do, scheduling your iteration takes a little time. 
However, the time devoted to scheduling is valuable in helping you through 
this phase of development and thus your overall product. Scheduling the iter­
ation is important because it can: 

Make the most of the time and resources available. 
Until you put down on paper how you really plan to spend your time and 
make use of personnel and other resources, you will rarely be able to under­
stand all the interrelations and your overall expectations. Because assessing 
all of these needs in a schedule will help address how resources will be used, 
it will let you make the most of the time and resources available. You might 
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discover conditions you were previously unaware of. If problems are caught 

early enough in this development cycle, you can adequately address them 
and save yourself later trouble. 

Help you foresee impossible goals and revise accordingly. 
Even when we think we have considered every possible detail of the design, 
we often find as we get into the process that we have overlooked something 

critical that keeps us from accomplishing our goals. Writing down each task, 

the people responsible for it, and other resources will help ensure that you 
really are addressing the critical details. Making assumptions about your 

design without understanding all of the factors can result in a costly mistake. 

You don't want to compromise the quality of your user interface. You'll avoid 

this by mapping out as much as possible at the start. 

Understand team member roles. 
Think about which team member will be responsible for which tasks. This 
not only helps you make sure that everything gets done, it also ensures that 
everyone on the design team is involved to his or her maximum potential. If 
you do not spell out who will do what, team members might make erroneous 

assumptions about what they should be doing and what others will do. This 

might lead to duplicate effort, or worse, the oversight of some critical actions. 
Let all team members express what they believe they are best suited to do, 

and make assignments according to skills, preferences, and overall schedule 
considerations. 

Set the basis for the next stage of iteration. 
Knowing what you will do in the next stage and having a plan for accom­

plishing it is almost as good as having it all done. A schedule will provide a 
strong foundation for carrying out your design. When questions arise or con­
flicts occur, you can refer to the schedule and understand how the resolution 
you choose might affect the overall design. Without such a schedule, meet­
ing your final goals given the changes you choose to make will be a gamble. 
Having a schedule won't guarantee your work gets done on time, but it will 
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establish a continuing basis for evaluation and provide a way to keep the 
development process on track. 

Steps for scheduling the iteration 
1. Next to each of the items in your action list, estimate the 

time needed to carry it out. Write the name of the person who 
will be responsible for the task and the resources to be used. 

2. If necessary, chart or graph the relationships of the action 
items to time and people responsible to get a better overall 
picture. Understand the progression of the design that must 
take place, and any interdependencies. 

3. Look at all your deliverables, dates, and people responsible. 
Put an overall time frame on this phase of development. 

4. Check your schedule against any constraining factors. See 
that your schedule is realistic, and not too time-consuming. 

5. If the schedule indicates any overlap or impossibilities, cor­
rect it. If you are constrained by time, cut out additional action 
items. If you have additional time, go back to your list of sec­
ondary action items and consider including them. Or allot 
more time to the items you have listed. 

6. Produce a final schedule listing each action item, when it will 
be completed, and who will be responsible. Use this sched­
ule as a reference during development. While it might change, 
it will be useful in understanding development ramifications. 

Hints/ suggestions 
• Use comparisons with previous experience to help you gauge 

time. Talk with others who have had similar experiences. 
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• When you have no point of reference, try to gather as much 
information as possible: what are the design implications and 
steps, how many people will be involved, and do you have 
everything you need to carry out an action item? An estimate 
of total time will help determine overall scheduling. 

• Use graphical approaches to understand interrelationships­
either on-line applications or simple sketches can help iden­
tify key relationships in your design that words alone might 
not be able to. 
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Update design 

Figure 8.2 An iteration schedule. This diagram graphs out 

the various stages of an early iteration for a design. Note that 

user studies and on-line explorations are planned to occur simul­

taneously. When they are complete, design can begin. Imple­

mentation starts sometime after design begins, and the last month 

is dedicated to user testing and updating the design. User testing 

actually begins some time before the prototype has been fully 

implemented, to allow for test planning. 
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Exercise task 
Take your list of action items describing what you will do and map them out 
in an appropriate schedule. In your schedule, present the order in which the 
tasks will be completed (including which might be completed in parallel), 
time frames and dates for each task, who will be responsible for carrying them 
out, and any necessary resources that must be allocated to accomplish the 
task (particularly computer hardware or other equipment). Think about the 
following: 

• What is your overall time frame? You probably can project 
one, even if you don't have specific time or delivery con­
straints. 

• What is the relative importance of each task to the others? 
Allocate more time and resources to more important tasks. 

• What is the relative difficulty of the tasks to each other? Real­
ize that more difficult tasks will require more time. 

• Are there potential conflicts that require you to rethink cer­
tain tasks? You might not be able to accomplish all that you 
had hoped because of time or resource constraints. If so, use 
your best judgment to include those tasks you believe to be 
more important. 

• Will a graphic approach help you to understand the relation­
ship among tasks, and which might be accomplished simul­
taneously? If so, draw a chart or graph. 
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Method 3: Testing Again 

To conduct additional usability tests that allow you to check 
changes made to alleviate problems from a previous test, or 
to incorporate additional elements of your design. 

In most cases, you will tailor your iteration so that you create some kind of 
prototype that can be presented to users for feedback. Many iteration phases 
end in a user testing procedure, where you present the results of your revised 
design. In fact, since you have probably made changes based on feedback from 
earlier user sessions, additional user tests are even more valuable than the 
originals for seeing if the changes made are appropriate. Testing again con­
firms the design changes and helps you see if you are progressing toward a 
more usable design. 

Successive testing is in fact integral to the iterative process of design. The 
primary reason you iterate in user interface software design is to continually 
improve your system or application according to what users want or expect. 
You find out what users want in your user testing sessions. So your iteration 
is about creating a design, showing it to users, incorporating any feedback 
they give in a new design, testing again, and so on. The process can continue 
for quite some time. You obviously cannot iterate infinitely for each system 
you develop. Often two-to-four iterations will reveal the system's most crit­
ical flaws. 

Choosing test participants 
Your additional user tests might involve the same users who participated in 
earlier tests, or perhaps completely different participants. The people you 
involve in your tests will depend on many factors. In most cases, it is best to 
bring in new participants for the tests. Even if you are building a specialized 
system, or one that relies on repeat users, you will probably benefit more in 
the early developmental stages of your design from having fresh points of 
view presented by new participants. 
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It might be, of course, that you bring back participants for a repeat testing 
session because they are appropriate, or because you must, due to limited 
access to additional participants. Who you can engage as users, particularly 
for repeat tests, will depend on who is available to you, the nature of your 
system or application, the types of users you are seeking, and what you want 
to learn from your tests. In the last round of testing, for instance, it might be 
appropriate to bring back previous users who can help you address the user 
interface issues significant to repeat users. 

Choosing test tasks 
The tasks you give your users in testing might be the same as those in ear­
lier tests or they might be new ones. This too will depend on a number of 
factors, including your goals for this test (and whether they are the same or 
revised from a previous test), the specific features and functions you are 
addressing, what you hope to learn, who your users are, and the nature of 
your system. 

If you are testing a new approach to a problem that surfaced in a previous 
design stage, you should probably use the same task to check your revised 
design. If you change the task, you risk not adequately answering the ques­
tion. However, if you are exploring an alternative approach to a design based 
on user feedback, then it might be appropriate to come up with an alterna­
tive task. 

Reuse test components when possible 
It is evident that retesting your design is not always as simple as running the 
same test over again. However, you can often benefit greatly from using the 
components of a previous test that make the most sense for your revised 
design. The best way to evaluate how much of the test to reuse is to think 
about the goals of your design. What did you hope to accomplish in the ear­
lier iteration, and how many of those goals hold for the revised design as well? 
You might need only minimal revision in your test to alter it to the point 
where it is useful for the next design. 
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Using focus groups to evaluate redesigns 
Another strategy to retesting is to bring back users from previous tests specif­

ically to evaluate whether design changes address the concerns they expressed 
in the earlier tests. Such an evaluative procedure really isn't a user test, 

because the users know too much about the system and because you aren't 
really giving them tasks to test the redesign. 

Consider bringing together a number of previous participants as a focus group. 

Present the new design to them as a group and ask specifically for feedback 

on redesigned features. Focus groups are not the ideal way to conduct your 

user testing of new designs, since they don't provide users with a realistic 

experience for interaction and don't allow them to use the system as they 
really might. Also, putting numerous people together can affect the type of 

feedback you get as compared to feedback from one-on-one situations. How­
ever, for certain redesign evaluations, the group dynamics created by a focus 

group might actually yield more information as people build on the ideas of 
others. Whether to use focus groups for evaluation of a design revision depends 
on your design, time constraints, and resources. 

The importance of testing again 
Testing again is critical to iterative software design for many reasons. Use 

retesting so that you can: 

Check your design decisions. 
As noted, testing again is the most reliable way of checking that design changes 
improve the system. If users are not brought in to offer feedback on the 

changes, there is no guarantee that the decisions you made were appropriate. 

You might have in fact worsened the design rather than improved it. Ideally, 
bringing in users to retest the design can confirm that your changes are suc­
cessful, although this scenario is not always the case. More likely, additional 
tests will help you evaluate whether you are headed in the right direction 
and whether you have reduced the severity of the problems identified. 



270 Software by Design 

Home Library System 
Usability Test 1 

TASKS 

1. Identify what you think this system may be used 
for. What do each of the elements you see on the 
screen mean to you? What does the overall screen 
make you think of? 

2. How would you search for an item in the library? 
What types of references are available to you? 
Look for a book written by the author 
James Joyce. 

3. Once you have found a book by Joyce, would this 
system allow you to store a local copy of it? 
Explain how you might like this system to support 
this feature. 

4. Does this system support searching for more than 
one item at a time? Say, for example, you want 
to find all books written by living American 
presidents. How would you use this system 
to do this? 

5. Find out what individual tools may be available 
to you. 

Figure 8.3 Successive user tests showing progression 
of the design. These two user tests for the same system show 

the progression of the Home Library design. The first test aims to 

explore general system issues, such as basic search techniques 

and organization of screen elements, and presents tasks to prompt 



Chapter 8: Iteration 271 

Home Library System 
Usability Test 2 

TASKS 

1. Look for a book written by author James Joyce. 

2. Store a local copy of this book so that next time 
you want it you do not have to go through the 
same search procedure. 

3. Find all books written by living American 
presidents. Since this is the kind of request 
you have often, see if there is a way to store 
this request so you do not have to make it again 
next time you want it. 

4. Flip through the Joyce book you located before. 
Leave a bookmark at the start of chapter 3. 

5. The librarian has left you a list of references 
you requested last week. Find this list. 

the user to do so. The second test presents tasks which revisit the 

search techniques to check on the design update in the next iter­

ation, but in a more focused way since general impressions aren't 

as important. It also introduces some additional features which 

were too focused for the first version of the test. 
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See if you have further or different problems. 
As you change the features and retest them, you might find that you better 
define the problems users have, or that there are further-or even different­
problems than you originally identified. At the same time as you evaluate 
the progress made on problems identified in earlier tests, you will use suc­
cessive revisions to introduce additional issues to your design. New features 
and refinements can also be addressed in successive tests, to help you iden­
tify if there are additional concerns. 

Confirm your choices. 
When you have questions about which design approach might best address 
problems identified in earlier user tests, successive tests can help you con­
firm design decisions. You can choose to incorporate one alternative in the 
design itself; if users react favorably to it, then you probably have found a 
solution. However, you run the risk that the implemented alternative is not 
appropriate and then you have missed the opportunity for feedback on other 
possibilities. 

You can present more than one alternative to users in the tests, either by 
incorporating one and discussing the other, or by mocking up more than one 
choice and obtaining user feedback. Try to present the alternatives as actual 
tasks to allow users to interact with your approaches. Having various choices 
available might help them identify the best one. 

Contribute to a more robust design. 
Successive iterations of user tests will lead you to a more robust and suc­
cessful design. Even if you experience some frustration at negative feedback 
from users in a certain iteration, successive iterations will help guide you to 
a design that best meets user needs. In the long run, you will have designed 
a well-tuned system aimed at doing what users want it to do in a way that 
makes sense to them. 
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Steps for testing again 
I. Prepare your prototype for user testing. Incorporate changes 

identified in your action list from previous iterations. 

2. Generate goals for this user test. Consider what you want to 
know, independent of any tests before. 

3. Review goals from previous tests. Check them against your 

current goals to see that your progressive goals make sense. 
Revise your current goals if necessary. 

4. Generate tasks that will address your current goals. You might 
be able to recycle tasks from a previous test. 

5. Consider who you will use as test participants. Is it appro­
priate to include the same users from last time? Should you 

recruit users who have no prior experience with your appli­
cation? Some of both? You might want to hold focus groups 
rather than individual user tests to get general feedback from 
previous users, then conduct individual tests with new users. 

Hints/ suggestions 
Take advantage of work you have already done-there's nothing heroic about 
creating brand new tasks for every test unless it is appropriate. 

Take the time to evaluate whether repeat or fresh participants would be bet­
ter. If you are testing a change that you made in response to user requests, 
you might want to ask the users who requested the change what they think. 
On the other hand, you might be testing a new approach and want a fresh 
and "untainted" pool of users to provide input. Also keep in mind that 
although retesting the same users might be necessary, the tasks you present 
might be affected: using the same participants with the same tasks often will 
not provide motivation to users to tell you what you need to know. 
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Remember to check that problems from your earlier tests have been resolved 
with your design changes. Successive tests should reveal less critical prob­
lems. For example, if earlier tests show general confusion with navigation of 
the overall interface, later tests might show users don't recognize individual 
icons for linking locations. The nature of the problems should improvei if 
you still have the same broad problems, your design solutions are not work­
ing and you need to identify and incorporate users' responses to these prob­
lems. 

Exercise task 
Plan and, if possible, conduct user tests for your next iteration. (You might 
have to actually put to use your plan from the previous exercise and imple­
ment that iteration before you can conduct the tests!) Make use of many of 
the general user testing methodologies presented in Chapter 7. Some of your 
considerations in planning these tests should include: 

• What are the goals of this test? Which functions or interac­
tive methods are you trying to test? 

• What tasks will direct users to address your goals? Will they 
be similar to tasks you might have used in earlier tests, or 
new ones? 

• Who and how many users will you test this time? Where will 
you find these users? 

• Have you changed your test significantly from earlier tests? 
Why or why not? 

• Is your testing process evolving so that you are actually refin­
ing your design in successive iterations? It should be; if not, 
evaluate your testing approach to make sure you are obtain­
ing and heeding user advice. 
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Method 4: KnoV#ing When to Stop 

To understand when your design has evolved to the point that 

further iterative design cycles will not be worth the effort, so 

that you are effectively done. 

Many iterative design cycles end because of time limits imposed by sched­

uling constraints or delivery dates. However, not all design iteration approaches 

are constrained by such factors, and even those that are can be better con­

trolled if you can estimate the ideal time to stop iterations. Even in open­

ended research projects, you cannot iterate forever, nor do you want to. It is 

not always easy to identify the right time to stop, but some considerations 

can help make the process easier. Basically, you want to continue until the 

problems subside, the nature of the problems shifts significantly, or as long 

as time allows. 

Use the allotted time well 
The trick in iterating is not to stop because you have run out of time, but to 

use wisely the time you have-to make enough progress in your design within 

the allotted time. There will probably always be another iteration you could 

do that would improve your design; but when the iterations end, the hope is 

that the existing design is so stable and robust that any further changes would 

make only marginal difference. 

Signs to watch for 
When one or both of these situations develops, you can be confident that you 

are reaching the end of iterative cycling: 

User testing reveals minimal problems. 
When problems are minor and don't concern users much, this is a sign that 

your design has evolved fairly well. This is particularly true when you com­

pare these problems to those identified in your first iteration and find that 
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there is a significant difference in the degree of importance. If you have solved 
the general problems introduced early on (such as a misunderstanding of a 
navigational model) and now see small discrepancies (such as wishing a par­
ticular function was called something else), your design has come a long way, 
and you are nearing the end. 

Users give overwhelmingly positive feedback. 
This is especially noticeable if such feedback was lacking in early designs 
and user tests. For the most part, user test participants seem to be a critical 
lot-they tell you what is wrong with the system much more often than what 
is right. (Be careful to assume this of every user, though, since some people 
don't have it in their nature to criticize, and will hold back from telling you 
anything negative. Weigh user feedback as a whole for your tests, and chances 
are that the positive participants will be outnumbered by those telling you 
what's wrong with your system.) If most users are giving you fairly optimistic 
feedback about the system, it's a good sign. 

When the time or money runs out 
Of course, you won't always be able to work on the design up to the time 
when significant problems give way to small inconveniences or when the 
users love your system. There are times when you have to stop because time 
or money has run out. If you have applied a user-centered design process to 
your work, you will know that you have at least made the most of your devel­
opment time. 

Try to plan ahead and get in enough iterations to make this evolution in the 
time that you have-even if it means iteration stages significantly shorter 
than what you had hoped. Then when you must stop designing, you can feel 
good that you built a user-centered system despite the time constraints. 
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Evaluating your progress 
Before you actually cease the iterations, it is important to evaluate whether 
your design is successful enough to put it to use in an actual system. It is a 
sad fact of software development that we cannot always deliver the product 
we hope to. Use the user-oriented criteria discussed throughout this book ~o 
assess if you have created a successful system that responds to users' needs. 

If your most recent tests show serious problems or misunderstanding with 
the user interface, you might want to re-evaluate whether this product is 
ready to go simply because your time is up. You can even use the state of the 
user interface as an argument to present to the right people to sway them to 
give you additional time or resources. In the worst case-that is, if your lat­
est testing results are so negative that you risk alienating users or making a 
bad name for yourself-you might have to opt for not seeing the project 
through. Knowing how to evaluate the progress of your design can help in 
your business practices as well. 

The importance of knowing when to stop 
Knowing when to stop iterating is important because it can: 

Save you from needless additional work. 
While it is true that you can always continue with another design iteration, 
the bottom line is that you might not have to. Even if your design is not con­
strained by project milestones or product delivery dates, you probably don't 
want to do any work you don't have to. Rarely is there only one way to pre­
sent software functionality or interaction, and thus successive iterations 
might help you continue to generate alternatives. But these alternatives might 
prove to be of equal value after a certain point. Knowing how to evaluate 
when you can stop iterating can help you avoid cycling needlessly through 
additional alternatives. 
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Help you evaluate your progress. 
It is possible to get into an iteration rut, where you continue to iterate your 
design just because you have been doing it for so long. Taking the time to 
evaluate whether you should continue, instead of simply plodding ahead, can 
help you to assess where you are and the significance of the progress you have 
made. Knowing the criteria that should determine if you should go on can 
help you evaluate this progress. 

Turn research into product. 
Software designs built using iterative design methodologies are often regarded 
as research works, particularly when they are not bound by product delivery 
dates. However, if you are conducting software design research, knowing 
when your design has evolved sufficiently might aid you in turning that 
research into product. If you have made significant progress and your design 
solves the problems it set out to, it's time to consider the next step of prod­
uct development. Knowing the criteria by which to evaluate if your design 
has arrived is critical to accomplishing this. 

Illustrate the success of your iterative process. 
When you know that it is time to stop iterating, you are not simply recog­
nizing that you have done enough design work. You are seeing that the iter­
ative process you put into place has helped you achieve successful design. 
Designs that meet user needs, that are not threatening, that do not pose major 
problems, and, most important, that can be used by real people to accom­
plish real tasks are testimony to a process based on structuring the design 
around the user. 

Steps for knowing when to stop 
I. Work within the bounds of any scheduling constraints you 

have. Be aware of when you might have to stop. 

2. Evaluate the problems revealed in your latest user tests. If 
you have earlier tests to compare these results with, do so. 
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3. You might not have fewer problems, but they should be less 
critical. They will, for instance, illustrate user complaints 
about specific detailed functions or features rather than gen­
eral structure or functionality. 

4. Assess if an additional iteration and testing would be worth 
your while. How sure are you of any changes you might make? 
How much do you stand to gain? 

5. Determine the effects of not making any further changes to 
your design. If there isn't a serious downside to not making 
changes, it might not be worth your while to make them. 

Hints/ suggestions 
• Listen to what your users say about the system or applica­

tion. If their complaints or problems are overwhelmed by 
their positive reactions to and favorable statements about the 
software, then the problems probably are those users could 
live with. On the other hand, if problems seem small but users 
state they aren't really crazy about the software, there are 
probably additional broader problems that you are missing 
(and unfortunately this indicates that you are not yet done). 

• Try not to let time determine when you will stop iterating. 
From the beginning, plan for multiple iterations in the time 
you have, even if it means shortened stages. This way, you 
will complete iterations when you are ready, not simply when 
time runs out. 

• Solicit input from other team members. They can help you 
determine whether the test results indicate that there is no need 
to test again, or what the ramifications of another iterative cycle 
will be. You might all decide there is time for another iteration, 
or convince each other that another cycle is not necessary. 
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Exercise task 
Evaluate your current design based on the results of your latest user test and 
determine if the design is complete. (You might want to go through another 
iteration of the design and then do this exercise. If you do additional itera­
tions, assess the design to see if you should stop at the end of each cycle, as 
it will help you understand the overall progress of your design.) Criteria that 
should be considered include: 

• What are the problems most recently identified? How do they 
compare with earlier problems? Is the nature of the problems 
similar, or less critical? 

• What is the feedback you are getting from users? Are test par­
ticipants telling you they love the system and want it tomor­
row (even if it does have some problems), or are they saying 
they don't really see themselves using it? 

• How much time do you reasonably have ahead of you for devel­
opment, and what can you hope to accomplish in that time? 

• Is additional development worth your while at this time? 
What do you stand to gain from another iteration? What do 
you stand to lose? 
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Applying the User-Oriented 
Design Process 

U
ser interface design is the kind of process that develops over a long 
period. It is highly likely that the you have been exposed to-and 
perhaps have experience with-many of the concepts presented in 

this book. Even if you don't think of yourself as a user interface designer, you 
probably have had some experience designing a user interface-if not in soft­
ware design, then for some other product used by people. My hope is that 
this book will encourage you to incorporate these techniques more thor­
oughly in the software design you already do, and maybe think about soft­
ware design in a new light. 

Whether you already have a familiar software design process or are develop­
ing entirely new skills, you will probably follow a similar approach to apply­
ing the techniques introduced in the previous chapters. In a general sense, 
you should combine the techniques that work best for you and your partic­
ular software. At first it might not be obvious which of the techniques are 
appropriate, and you might invest some time up front learning how to make 
the different methodologies work within your framework. 

281 
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You will not always apply the same combination of techniques for each pro­
ject, but you will find that you have favorites that seem to work best for you. 
User-centered design methodologies are presented in a range of types so that 
they can be flexible and adapted to a process you can use in your work. At 
the very least, apply them to do what you can to make your software more 
usable and approachable. 

Demonstrating Process 
Viability to Others 

In nearly all cases, your goal will be to develop your software to the point 
where it supports appropriate functionality in a way that users can under­
stand and apply. Particularly in your early attempts to apply user-oriented 
design, you will probably have another goal as well: to make the people you 
work with and work for more aware of the importance and feasibility of this 
process. 

You will probably work just as hard at establishing the viability of the process 
as you will at developing the software itself. While having to prove the via­
bility of the techniques might be distracting and add time to your overall 
development process, it shouldn't take that much more time than simply 
using the processes to develop your software. 

You will see the value of applying the techniques through the improvements 
in your software and the benefits of incorporating user feedback. Document 
the process so that you can demonstrate this value to others. In a short time, 
they will see that incorporating user-oriented methodologies is well worth 
any added effort early on, and that the benefits will simply increase as you 
become more adept with this approach. 
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Integration vvith Traditional 
SofhNare Design 

Many software developers are taught a traditional software life cycle, or a basic 

procedure for software design and development. This typical software develop­

ment approach follows a procedure something like that shown in Figure 9-1. 

Begin 

Design the 
System 

Build the 
System 

Debug the 
System 

Write User 
Documentation 

End 

Figure 9· 1 Traditional software development process. 
This simple flow chart illustrates the software life cycle process as 

conventionally taught in many software development programs. 

Note that the user is not mentioned in the process until the very 

end, and that the actions of the process focus on the software itself. 
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Unfortunately, such a process takes the user into account only at the end of 
the cycle. The approach of the traditional software life cycle seems to be: develop 
a system and then tell the user how to use it. We can adapt this software devel­
opment process so the methodologies presented in Chapters 3 through 8 are 
incorporated within this framework. It means changing the approach to soft­
ware design somewhat, but if we look at this new approach within the exist­
ing structure, then maybe the benefits will be evident and change will not seem 
as threatening. The approaches to including the user-oriented techniques in 

such a software development process are discussed below. 

Critical steps for system design 
The traditional software development process focuses primarily on the soft­
ware itself; the design effort focuses more on how the system does what it 
does rather than what it does and the specifics of the interaction and user 
interface. Clearly, the implementation of the system is important, and is not 
meant to be slighted by focusing on the user interface. However, the imple­
mentation should follow from the appropriate functionality and interaction 
of the system. 

The "Design the System" step in Figure 9-1 should probably be the longest 
in the overall process, encompassing early user studies, off- and on-line pro­
totypes, usability testing if appropriate, and finally actual software imple­
mentation design. This is because, typically, you will want to conduct these 
early efforts of user-oriented design before you begin implementation. In the 
case of the blended traditional/user-oriented process, it is before the tradi­
tional software development cycle really begins. Design the software appro­
priate for users, and the design of the implementation will follow. 

Include the techniques wherever possible 
The design stage is not the only one where user-oriented techniques might 
be applied. Even if you cannot incorporate these methodologies in the soft­
ware design-either because you come into the project too late or there is 
too much resistance from others involved-you can still introduce them in 
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other stages. When you are building the system, for instance, you can con­
duct usability tests and present findings from user feedback to help resolve 
questions about the implementation or make other developmental decisions. 
You might also be able to present usability tests as part of the debugging 
process, if you think of debugging the user interface as part of the overall 
debugging procedure. 

Usability testing methodologies are not the only ones appropriate in these 
stages, but often are the most readily accepted or adapted. Once you have 
shown the value of incorporating findings from usability tests, you can pre­
sent other techniques, such as broader user studies or prototyping methods, 
to help solve some of the problems you might have uncovered. 

Use the techniques to increase awareness 
The hardest part of incorporating the user-oriented methodologies into a tra­
ditional software development process probably will be changing the politics 
of the system. You have to obtain agreement from others that the user-cen­
tered techniques are appropriate, and get support for adapting the current 
approach to include the new tools. Use the techniques wherever you can; 
when you do, draw attention to your successes to increase overall awareness 
of their appropriateness and capabilities. 

One way to do this is through documentation of the processes used. This is 
especially appropriate for findings from user studies or tests, or to record the 
evolution of a design over time. However, documents might not be convincing 
enough by themselves-they do not get read or their message is not com­
municated with enough power. Using videotapes of user sessions to directly 
point out user problems might be more effective. Videotapes of people try­
ing to use software but having serious problems can convince even the most 
skeptical software developers that changes are necessary. 

If videotaping is not possible, audio tapes might provide similar benefits. Even 
still photographs or illustrated storyboards documenting the problems can 
help augment a written description. Present the work that you have done, in 
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person if possible, to communicate your message directly. Do whatever you 
can to let others see the benefit in spending the necessary time and effort in 

a user-oriented approach to design. Even if you do not make significant changes 
in your current system, over time your message will begin to be heard, and 
you will gain support for changing the process. 

Test software within its known constraints 
Usability testing is the most obvious way to "break in" to the traditional 
software development process. You can probably conduct usability tests with 
the software, whatever its condition or progress toward completion. Even if 
there are obvious flaws in the system that cannot be changed, you can improve 
the existing system by obtaining user feedback and reacting to it. This might 
prove somewhat frustrating, especially if the flaws might have been avoided 
with better design methodologies. But remember that you can develop a much 
improved, more usable interface by bringing in users no matter the stage. 

Conducting a usability test just once, even if it is too late to make signifi­
cant changes, can make the development team aware of its value. On the 
next project, you are almost sure to gain support for your usability tests, and 
probably much earlier in the development process than you were able to 
accomplish this first time. 

When Another Process 
is Already in Place 

The traditional software development process illustrated in Figure 9-1 is 
clearly not the only system people use. Adapting the techniques presented 
in the earlier chapters to any existing process can be beneficial. Many of the 
previous suggestions still apply. In addition, the following tips will help you 
deal with general adaptation of the methodologies. 
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Work within the constraints of that process 
The more you challenge the existing procedures, the more resistance you will 
probably encounter. Work within the constraints of the partic.ular process 
you are trying to influence. Examine the process and understand where ti~e 
allows for the appropriate procedures, as well as where they can do the most 
good. Talk to the development team to understand what constraints they 
might be working under, and which constraints might decide how to best 
apply user-centered methodologies. 

Assess all stages 
Take a good look at the process under way. Review any existing documen­
tation of the process, such as an organization-wide policy. Evaluate the stages 
that are prescribed, and assess which might be the most appropriate for incor­
porating some of the user-centered approaches. Knowledge of the process will 
help you communicate with those who formed the existing policies, and bet­
ter prepare you for any discussions about how or why user-based design £9r 
software development is appropriate. 

When you are trying to introduce the techniques to a process already under 
way, explore particularly the current stage of the design, as well as the remain­
ing stages in the process. This way, you can make an immediate recom­
mendation on how to adapt your techniques, and hope to make a difference 
no matter what stage you begin in. 

Evaluate which techniques are appropriate and feasible 
Take the time to think about which of the techniques make the most sense 
for the existing design, for your organization, and for the process as a whole. 
Consider what might be missing from the current process that can be pro­
vided by the various user-centered techniques. If you don't know enough about 
what users want before development begins, early user studies are probably 
appropriate. If you find that much time is wasted on the visual layout of the 
design or the nature of the interactive elements, more time invested in off­
line designs that address these design considerations would be valuable. 
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Also consider which techniques are most feasible in your organization­
where do you have skills to provide the methodologies and what other 
resources might be available to you? While practically any user-centered 
design approach will help your process, there are probably some that would 
make more of an impact. Introducing these first will not only improve your 
process, but also your credibility as a user-centered designer when your rec­
ommendations prove valuable. 

Be willing to do the work yourself 
Pointing out better methods and helping others in your organization to under­
stand how to apply those methods can improve your approach to software 
design. However, simply being a mouthpiece for these ideas might not be 
enough when your audience understands the value but isn't able or willing 
to provide the necessary resources. One of the best ways to support your own 
ideas is to be ready to take action. 

Volunteer to be the one to conduct the necessary work. Give up your current 
responsibilities for those that will help champion these techniques, or, if you 
have to, take on additional responsibilities to get the work done. Even if in the 
short term you must work extra hours or in an area that is not directly your 
responsibility, you might discover in the long run that you are able to convince 
others of the value of your ideas and change the process or team skills. 

Dealing Ylith Schedule Limitations 

Sometimes it is not the process in place or the people for whom you work 
that impede you. You simply might not have adequate time to apply the 
process all the way through. Identify the time you do have, so you know what 
you are working with. Then taking the following steps might help you to 
obtain critical results with a scaled-back version of the techniques. 
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Analyze where to apply the methodologies 
If there isn't the time to undertake the design the way you would like, under­
stand where the techniques can be most effective. Look at the type of design 
problem you are trying to solve and the nature of your users. Consider where 
user input will be most important. Come up with an effective subset of the 
techniques, and prioritize them in your design process. You might not be able 
to apply them all, but at least you will know which ones you intend to. If 
more time becomes available, you might be able to include others. 

Scale back on testing 
All of the techniques take time, but some take much more than others. It is 
difficult to reduce the time dedicated to off or on-line prototypes-creating 
and building the designs is often a time-consuming process. Usability test­
ing, however, has many components that might be scaled back. Rather than 
eliminating usability testing altogether, cut back on the time by reducing the 
number of user tests or the length of the tests so you can plan for fewer tasks. 
Some testing is better than none. Bring in only three or four people to eval­
uate your software when it isn't feasible to include the nine or ten you want. 

Keep your design simple 
One way to try to accomplish as much of the overall process as possible is 
to guard against having too many features or details to develop and test. Keep­
ing your design simple will keep each stage of the design short, and allow 
you to try out and employ as many of the techniques as possible. Simple 
designs typically require fewer iterations to solve problems and present all 
features to users, so you will keep your total time shorter. 

Developing a purposefully simple design might not be ideal for your specific 
system, particularly if early research shows that users want complexity and 
depth from it. However, it is better to have a simple system in which all com­
ponents have been adequately explored and in which users can understand 
the interface than to have a complex system that is partially developed and 
not adequately tested. 
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Limiting the feature set or the complexity of the interaction might not be 
appropriate in an ideal development scenario, but when time is limited it 
might direct the usability of your product. If you won't be able to have an 
elaborate process where feedback can come more often from more iterations, 
then keep it simple. 

When You Don't Have Support 
from Your Organization 

Often the biggest obstacle to putting this process into action is not the diffi­
culty of understanding and applying new techniques, or limits in time or bud­
get, but your organization or management. Here are some suggestions for 
putting the process to work when you don't have official support. 

Do it anyway 
If you cannot apply the process in the way that you would like to, consider 
other more roundabout ways. One might be to solicit support from others on 
your team, and see if together you can find a way to incorporate at least a few 
of the methodologies into your current process. Even if you don't have the 
support of your organization or manager, having colleagues who back up your 
decisions will prove encouraging and helpful. 

Another approach is to do what you can in any spare time you have, even 
after hours if necessary. It might seem like a sacrifice when you aren't being 
compensated for your work, but chances are that once the work is done, you 
can use it to get the support you need for other applications of these tech­
niques. The risk is that your work will not be appreciated and that you might 
waste your time, but more likely than not you will be building a better prod­
uct as a result of your efforts. Even if your attempts to apply the process are 
not rewarded by others, the better design you produce will be reward itself. 
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Demonstrate feasibility 
Don't underestimate the power of educating others-showing people what 
you have done and why it works can help you gain support for your effort. 
Use documentation of findings and associated changes made in your user 
interface, audio tapes or videotapes of user testing segments (particularly as 

they relate to specific problems with an existing or prior system), and demon­
strations of your prototypes to show others how your design process has ben­
efited your work. 

It might take some extra time to gather the materials, but you will already 
have done most of the hard part-generating the content-during your user 
interface development process. The effort you spend putting that material in 
a form that others can readily comprehend might pay off in winning over the 
support you need to include more of these techniques in future designs. 

Expect to make small advances with time 
Change takes time, particularly when it involves well-established develop­
ment procedures. When you encounter resistance from your organization or 
management, you must expect that it will take time to achieve any success 
in persuading them to incorporate these novel approaches in their software 
design. Continue to talk about and demonstrate the advantages of the vari­
ous methods. Practice those that you can, and always look for ways to intro­
duce them into your routine. Be persistent, and slowly but surely you will 
realize your goals. 

Choose to Do What Works for You 

Even if you encounter no resistance, have all the time in the world, and there 
is no existing process in place, it might not make sense to try to apply all the 
methodologies for every one of your designs. Sometimes success means apply­
ing only some of them. Choose the parts of the process that make the most 
sense for you. Suggestions on how to do this follow. 
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Analyze the current process 
As discussed previously, look carefully at what you now do to develop user 
interfaces for your software. Think about which of the user-oriented tech­
niques are needed in your development process and which would be the most 
valuable. Do you need to spend more time in early design stages, or devote 
more effort to building small on-line prototypes that showcase potential inter­
action techniques? Consider the kinds of problems that typically show up in 
the systems you develop. Where might it make the most sense to bring in 
users to give you input on your designs? Familiarize yourself with the vari­
ous techniques, and with your own product and process in mind, determine 
those that make the most sense for you. 

Start where you are comfortable 
Starting with a few of the techniques rather than all of them at once will help 
you adapt them into your work style. Some methods are probably more famil­
iar to you, or make use of skills you believe you can provide with minimal 
effort. You might want to include these in your user interface development 
process first. If you have some drawing skills, some of the off-line techniques 
such as storyboarding might come easily to you. If you are a trained pro­
grammer, try adapting some on-line prototyping methods the first time you 
attempt a user-centered design approach. 

Not only will techniques that make use of your skills be easier for you to 
adapt, they will help you to feel more comfortable with the overall process 
because you will build confidence in your abilities quickly. You can even­
tually include a wider range of methods, and expand on your process. Soon 
you will feel comfortable with even the procedures that do not rely on skills 
in which you were trained. You will be able to extend your process to include 
any techniques that make sense for your designs. 

Continue to introduce methods 
If you start with only a subset of the methodologies, be persistent about using 
others as they become applicable or as time allows. You will begin to feel 
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comfortable with those techniques over time, but do not fall into the rut of 
using them exclusively. Introducing new techniques will help you gain famil­
iarity and comfort with them as well. For example, introduce just one new 
method in each design you undertake, or one every couple of designs. You 
will expand your repertoire of capabilities and grow as a user interface soft­
ware developer. 

It might be worthwhile at first to introduce new methods even when you 
don't see a direct need for that approach, just to get some experience with it. 
Clearly, you will not be able to introduce new techniques in each design you 
develop unless time and resources allow it. However, practice with a new 
method will improve on your design, and prepare you for a time in which 
your experience with this method will be needed. 

Don't try to do too much 
It is a rare individual who will be able to apply all of the methods presented 
here in a single design and succeed at every one. Especially if you have never 
used any of these approaches before, it will be extremely difficult to make 
them all work together in a smooth and useful way. (The application of all 
the methods to the supermarket guide exercise in this book is a learning 
process and is not intended to advocate the suitability of using all methods 
for a single design.) Trying to accomplish too much, particularly in your first 
experiences with these techniques, might only frustrate you and keep you 
from succeeding in any of them. Start small-you will learn the methods 
more thoroughly and design better software as a result. 



Chapter 10 

Extending the User-Oriented 
Design Process 

T he techniques presented in Chapters 3 through 8 are not a closed, 

linear process for user interface software development. Rather, they 

are a set of methodologies that, when applied in the right combina­

tions and under the right circumstances, can help produce software that 
involves the user in its design and thus meets user needs. Different projects 

will require different combinations of the techniques, and in varying inten­

sities. Some projects might make use of most of them, while others are best 
served by only one or two. You will understand which combinations make 
sense for your particular projects as you get more experience with these tech­
niques. The techniques are a foundation for sound user-oriented software 

development. 

The overall process, however, is dynamic-the individual techniques and the 
process itself can change or be extended when appropriate. You might add 

techniques to the collection when you discover ones that make sense for user 
interface design. Of course, you won't automatically incorporate any method 

you come across. First evaluate the benefits of the new technique. Can you 
accomplish the same results with techniques you already use? 

295 
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Be on the look out for methods used in other disciplines that you might adapt 
to your work. For example, you might find techniques in some of the inter­
disciplinary fields listed in Chapter 1. In general, look for ways to obtain infor­
mation from potential users, apply that information to your design, get user 
feedback on the current design, and incorporated the feedback into your soft­
ware. The more experience you have with the process, the better you will 
extend the process in related and goal-oriented ways. 

You will not always need to extend the process. Particularly when you first 
start to practice these methods, you should focus on the ones presented here 
to help you understand this approach to design. As you gain experience, how­
ever, you will know when to build additional practices into the approach. 

Extending this process or the techniques might be accomplished in varying 
ways. It can involve coming up with completely new methods, or building 
on the methods in this book in ways that make sense for your project. It might 
happen by bringing in experts or ideas from other discipline areas, or even 
representatives of your user population to help mold your designs. Some of 
the choices open to you are explored in the following sections. 

Incorporating Other Techniques 
One way to extend the overall process is to introduce new methods. Because 
the user-oriented design process is somewhat informal, it is not at all a con­
tained one. New methodologies might be appropriate, especially for projects 
involving new technologies or areas where user interface software has not 
yet been introduced. The following tips can help you recognize the need for 
new techniques, and how to incorporate them smoothly into your user inter­
face development process. 

Evaluate the techniques against each proiect 
Look carefully at each project you undertake to understand what you can 
gain from applying each of the techniques in Chapters 3 through 8. Consider 
what each technique offers, and if it can indeed be used for your design. If it 



Chapter 10: Extending the Process 297 

isn't right for your project, understand why. Knowing where the approach 
fails your purpose might help lead you to a new method that provides the 
desired result. This evaluation will become easier as you get more experi­
ence with each technique and can more readily understand how it might or 
might not apply to a specific project. 

Keep in mind the purpose 
of involving the user 
Remember that your aim is to design software that does what users want and 
need it to do, and in such a way that they can understand how to do it. Meth­
ods that enable you to better gather information from your users are certainly 
appropriate. Be sure to follow the guidelines detailed in Chapters 3 through 
8, even if the method you are evaluating is not one included in this book. 

Stay objective about the information you interpret from your users and try 
to remain within the users' natural environment and setting when you con­
duct studies and tests. Remember that you want to involve users in order to 
understand their motivations and to help generate creative design ideas. New 
creative prototyping methods are certainly encouraged, particularly those 
that help you showcase the concepts of your designs to others. Keep an open 
mind-any method that supports better design for more usable software might 
be suitable, even if it doesn't seem to be a conventional software develop­
ment approach. 

Draw on past experience 
Your prior experience with other development methods can be extremely 
valuable, especially those you thoroughly understand and are comfortable 
executing. If you have practiced some method before, then you will be famil­
iar with what it can or cannot do for you and what you can hope to gain by 
incorporating it into your software design process. 

Consider methods that you used for other purposes, not necessarily only for 
other software design projects. Think about experiences in social or enter-
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tainment situations that might apply to the development of a given software 
product. For instance, consider a storytelling technique that you might have 
used with children where you included sound effects as you related the story. 
It might encourage you to use sound effects in conducting your user tests or 
your prototyping stages. It might seem far fetched, but any experience you 
have had communicating with people might actually apply. All your experi­
ences, of course, will not, so evaluate carefully what you can gain from var­
ious approaches. 

Consider using any method 
You might find that methods of any kind-early studies, off- or on-line pro­
totypes, testing or iteration-make sense in a particular design process. You 
are not limited to expanding only those methods for user research or creative 
prototyping simply because they might seem the most obvious. The user 
interface design process is subjective-what works well for one software pro­
ject might not for another. With time and experience, the decision of whether 
or not to extend the process for a particular design will become more appar­
ent, as will the appropriate ways to do so. Be true to your users, and you will 
learn to recognize and incorporate new techniques that work for you and the 
designs you undertake. 

Elaborating on a Single Technique 

Rather than add whole new methodologies, it might be enough to build on 
one of those already in place. You might discover that you want to focus in 
depth on the one or more techniques that work well for you. You can expand 
the overall development process by elaborating on a single technique, either 
adding prescribed steps to those provided or by broadening the scope of its 
application. Suggestions as to how to expand individual methods are pre­
sented next. 
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User testing as an example 
You might have such positive experiences conducting user tests to evaluate 
your software that you want to expand the procedures and adapt them to a 
specialized approach of your own. Analyze what you do when you perform 
user tests, and what does or does not work well for you. If you have a special 
approach to outlining and defining your test goals, you might want to write 
those steps directly into the overall test planning process. Be objective about 
what you do and why it works. Look at your experience over time with more 
than one project-don't jump to conclusions about changing your approach 
based on just one experience. If you have consistently applied a new or 
expanded approach across several designs, your steps are strong candidates 
for extension into that method. 

Follow the needs of your design 
You want to extend techniques to make them more useful and possibly more 
focused, but be careful not to make them too limiting. The techniques pre­
sented in Chapters 3 through 8 are kept general so that they can apply across 
a range of designs. Tailoring them for a particular type of user interface, espe­
cially if it is one your work revolves around, can be helpful. 

However, recognize that you might not always want to use your customized 
version. Look at the way you have applied that particular technique across 
various designs and determine the general steps that you want added to that 
technique. Keep a record of why you have added these steps, so that at a later 
time you will have an easier time evaluating if they are appropriate for the 
specific design you are undertaking. 

Learn from others 
You can learn from the experiences of others as well as your own experiences. 
Discuss with colleagues or friends how they design their user interfaces. Even 
if they do not claim to have been applying a user-oriented approach, there 
might be something in their development procedure that you can adapt to 
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your own. Seek out others who practice the user-oriented methodologies so 
that you can learn from their experiences, especially when they have been 
able to apply techniques that you might not have yet yourself. 

Consider forming a user-centered design special interest group in your com­
pany or geographic area. Such an organization can be used to share design ideas, 
and show how and where the process can work for you. Because the user-cen­
tered approach is a flexible and growing process, the more examples you have 
of it working, the better prepared you are to understand it's application. 

Research other sources 
Be on the lookout not only for other techniques that might be transferred 
from other sources, but for these user-oriented software techniques under 
other names or guises. In other disciplinary areas, you might find that simi­
lar approaches are used but are referred to differently. Consider disciplines 
such as advertising, where the user (that is, the consumer) is critical to all of 
its products. Explore how its user studies are handled, usually through focus 
groups. Think about its kinds of prototypes, which might be called treat­
ments or presentations. 

There are broad similarities in these approaches to those for software design. 
You can probably learn from the way that these techniques are applied in dif­
ferent fields, particularly if you pay attention both to the similarities and dif­
ferences. Examining the differences might suggest new ways to apply simi­
lar approaches in user interface design. 

Revisiting an Older Design 

There might be times when you can go back to an old design that was cre­
ated with a user-centered process and expand on what you did. Perhaps your 
time on that design was limited and more time has become available, or 
maybe interest has been sparked for you to renew work on a project that was 
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not well supported then but is now. Whatever the case, you can extend the 
user interface design process within the scope of the project. It might not 
involve introducing new or expanded techniques, but rather analyzing what 
you did then as an overall process and how you might now extend that process 
based on what you have learned since. Some approaches for extending the 
existing process follow. 

Analyze what worked 
Assess the methods you used in your original design. List them, and under­
stand how you benefited from them. What were you able to transfer directly 
to the next stage of your design? If you worked with others on this design, 
get their perspectives on the various techniques used. Analyze what each 
method contributed to the overall process, and how it led to the design that 
finally evolved. 

Analyze why you chose those techniques 
Think back to why you picked those techniques. Was it to meet certain design 
goals, or because of available resources or limited time? Were you simply 
most familiar with them? Did you choose them because they met the needs 
of your design, or did you have to compromise because of extenuating cir­
cumstances? Were there other techniques you would have rather used in an 
ideal situation? Are the current conditions-such as time or resources avail­
able to you-such that you can now apply alternate methods? Take advan­
tage of your hindsight to see if you can apply other methods, or if you can 
elaborate on those you already used. 

Analyze the results 
Look at the results of the individual method applications, such as the find­
ings from user studies or tests, or storyboards, or on-line prototypes. These 
might help you to remember why you made decisions you did, or if you went 
on to additional stages with certain preconceptions. Be objective as you ana­
lyze what went on at each stage, and assess if you made the right decision 



302 Software by Design 

for that design or if the decision might have been tempered by some other 
factor. As you are doing this, try to understand where various other user-ori­
ented techniques would help. Determine where additional work might improve 
or better direct the design. 

Apply subsequent knowledge 
and experience 
Chances are you have completed other designs since you worked on this 
design. Think about what you have learned and how your process has evolved 
since then; presumably your designs have progressed across the range of pro­
jects. Consider techniques you have been using in more recent designs and 
whether they might have made sense for this older design. Now that you will 
be able to continue or extend work on this design, might you borrow any of 
these techniques? Or are they actually inappropriate for this design based on 
what you know about them from other designs? Try to learn from all of your 
projects and experiences with the user-oriented techniques. 

Keep track of your process 
Keep records of your application of the user interface design process for pro­
jects as you undertake them. This will help you during the development of 
that particular project, since writing down your thoughts or decisions can 
help clarify them. It will also help if you later revisit that project. 

The documentation need not be formal or long-it might even be as simple as 
brief annotations jotted alongside existing notes or documentation. Consider 
using a particular pen type or color for all such process recordings, so that you 
will be able to easily track them later. It might take a little more work on your 
part during your design, but it will definitely pay off later when you are attempt­
ing to review the process you followed and the decisions you made. 
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When Additional Resources 
Are Allocated 

Often in software development, the allocation of resources changes mid-pro­
ject. Your resources might become limited and you will have to scale back 
what you are doing, or you might be fortunate enough to obtain additional 
resources for your project. This last, happier scenario might be the result 
when you have been able to demonstrate the benefits of applying the user­
oriented design methods early in your process and get the go-ahead from the 
right parties to expand on your design approach. If more resources are allo­
cated mid-project, there are a number of considerations for expanding your 
application of the user-oriented design methods. 

Examine the original plans 
Think about what your original plans for the process were and where you 
might have had to cut back because of project constraints. If you have docu­
mented your plans, this task will of course be easier. Review your reasons 
for omitting or minimizing the amount of time you were planning to spend 
on any of the individual techniques. Some of those reasons might no longer 
hold, especially since more time or resources have now been allocated to this 
project. Now you will be able to include the techniques or the time you 
couldn't before (if the reasons why your originally had wanted to include 
them still hold true). 

Analyze the current plan 
If you did not compromise in your original plan-or even if you did-analyze 
what you are currently doing and see what is working well for you thus far. 
If some of the methods have proven particularly valuable, you might now 
want to elaborate on them. Spend more time on a particular user study, or 
draw up storyboards, or expand a flipbook to help you work through aspects 
of the design that you did not have time for before. Think about ways to incor­
porate those same types of methods in other stages of this design, or ways 
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that other methods can help build on your findings. With additional time or 

resources, you might be able to accomplish more than you originally had 

hoped with the same techniques you were going to use all along. 

Analyze current difficulties 
Analyze the problems and issues that have arisen over the course of your 

design. The more time you have spent working on the design, the more con­

cerns you are likely to have. Look for decisions that you made where more 

information would have been useful. This might justify an additional user 

study, or spending more time in early design stages building prototypes for 

design alternatives. Think about the solutions you have devised and whether 

additional research or design work would be appropriate; note where addi­

tional techniques might help. Review the techniques to see if they offer any 

ideas for expanding on your problem areas. Additional resources or time will 

almost always help you troubleshoot your design problems. 

Use the allocated resources wisely 
If more resources are allocated, you should analyze not just where your design 

process could change from a design perspective, but also the opportunities 

now available to you. If you are fortunate, the new resources will let you to 

introduce or build on design methodologies that you could not address before. 

For instance, if because of an increased budget you now have a graphic designer 

on your team, you can produce more detailed and complete visual designs. 

Even if your new resources do not provide new skills, take advantage of what­

ever support they do provide. If you have access to additional programmers, per­

haps you might be able to build interactive software prototypes for a number of 

alternative concepts that you could only talk about before. Additional resources 

might be allocated in the form of equipment; take advantage of it in the way 
that makes the most sense for your design. Making the best use of who and what 

are available to you can help you develop high-quality solutions for your designs. 
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Changing An Existing Framevvork 

When you encounter obstacles from an existing framework for software design, 
you might be able to put user-oriented techniques into play by expanding on 
those presented here and including those that mesh more easily with ones 
in the existing process. Some creative effort might be required on your part 
to evaluate the methods in place and understand how they might be adapted 
into the user-centered approaches in a valid and useful way, but doing so 
might mean getting the support you need for applying these methods. The 
following information might help you do this. 

Start slow if you have to 
While you might be anxious to put many of these methods into action, real­
ize that others who are not familiar with them might not share your energy 
or enthusiasm. You can help win them over by introducing the methods 
slowly and in small pieces. Casually suggest showing your design to the peo­
ple who might eventually use it. Point out the places in the existing process 
where it would be most appropriate to do this, and offer to gather user par­
ticipants and conduct the sessions. Provide feedback to the design team in 
supportive ways, even if most of the results were somewhat negative. Next 
time around, you might be asked to write your user tests directly into the 
project plan, and you might round up additional support from others for doing 
so. Even the introduction of just one, or part of one, of the approaches can 
help make your development more user-centered. 

Look for holes in the existing process 
Since the techniques presented in this book are approaches to designing soft­
ware, they probably can be adapted to any design stage of an existing process. 
You might not want to tell others on your design team your motivation in 
using these methods, and instead simply introduce elements of them during 
design sessions. For example, bring paper and pens to a design meeting and 
draw out or storyboard some of the ideas you hear people discussing. When 
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you hear indecision among meeting participants about how to approach a 
function or feature, take it as a cue that some research is necessary. Do this 
research on your own, conducting whatever form of user study makes sense 
for the particular issue. Bring the results of your findings to the next design 
meeting. Not only will you provide valuable input for the design, you will 
impress your colleagues with your creativity and energy! 

Plan ahead and start early 
While the framework in place might not approach the design problem with 
a user-oriented slant, chances are you will still have to complete many of the 
same tasks that you would in a process that practices the user-based tech­
niques. Most software projects involve delivering the software itself along 
with documentation and other side products. Consider what the end prod­
ucts for your project are, particularly those that end users will see. 

If user documentation (such as a user guide) is planned, but it is not in the 
works until near the end of the design cycle, start working on the guide now. 
Chances are you can muster support for doing so, since it has to be done even­
tually, but you will be able to do so in a way that forces the team to address 
some of the user-oriented issues. 

Thinking about the documentation might help you to address user interface 
features that would otherwise have been delayed until later (probably too late 
to do anything user-based about them). Use some of the user-centered meth­
ods to come up with solutions to the problems-it's a somewhat sneaky but 
effective way to convince others of the importance of what you are doing. 

Gain support through educating others 
Expanding the process to include user-centered methodologies is really about 
expanding the outlooks of the people involved in the process. Not only will 
you have to be creative about incorporating these methods into the existing 
framework, but you will have to subtly tout the benefits of the techniques 
as you do so. This will help you educate others and gain support for the tech­
niques in future design efforts. 
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Show people the effects of these methodologies on the quality of your soft­
ware, and how you were able to solve design problems or come up with alter­
natives based on your work. If you are applying the methods in a way that 
they can improve the users' experiences, make sure to communicate users' 
positive responses. The most impressive way to do this is to have team mem­
bers hear it from users themselves, either in person or on videotape. Show­
ing how the people who will use the software think it is successful or not 
will lend solid support to your design methods. Point out why the methods 
you use make those responses possible. Your design teammates will see the 
value of these methods, and eventually the old framework will give way to 
a new one. 

Seek out the user experts 
Even if the existing process does not seem to support any user-centered design 
methodologies, chances are that somewhere in the framework there are ways 
that input from users is incorporated. Often it is not the design team that is 
responsible for understanding user needs; it gets information from other orga­
nizations with this function. 

Typically, a marketing department is responsible for specifying user needs 
or requirements. If this is the case, seek out those responsible for providing 
this information. Talk to them about what they have learned from users and 
how they have done so. Ask for copies of any documents they have written 
or for results of any studies they have conducted. Analyze their findings 
according to the user-based techniques approach, re-evaluating the findings 
of the marketing experts, if necessary, to understand the impact on your 
design. In doing so, you might find a way in which different departments 
within your company can work together toward the same goals, and gain sup­
port for applying the user-centered approach to design. 



Summary 

What It All Means 

Design is not a prescribed science, but an art relying on a range and knowl­

edge of techniques, and knowing when to combine them. Interactive soft­
ware design is greatly enhanced by involving the users of the software as, 

ultimately, the users determine the success or failure of a software product. 

The aesthetic quality of, or efficiency of the coding, is of little significance, 

if people cannot use the software for its intended task. People will use it if 
does what they need it to do, in a way that makes sense to them. In interac­
tive software design, it is best to involve users as much as possible to insure 

their satisfaction with the final design. 

The Role of Users in Software Design 
In an ideal software design project, the development process starts with the users 
themselves, either by researching an existing system, technology or meeting 

with users. By interviewing users, the software developer can learn about cur­

rent approaches, users' intended actions, and any limitations in existing soft-
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ware. Starting a design project by interacting with users can help guide it to 

meet user needs, rather than deliver a specific technology or haphazardly add 

new capabilities to an existing one. Even if the actual users of the target soft­
ware are not available for direct observation, research can be conducted by inter­

viewing designated "experts" or meeting with users of parallel technologies. 

Involving users in software design should in no way be limited to the initial 
stages of design. Users can provide valuable input throughout the development 
of the project. There are ways to get users involved no matter the stage of design, 

the time, or budget available. These ways range from informally talking with, 

or observing, users and developing different kinds of prototypes; to showing 

designs to users and obtaining feedback; to conducting formal usability test­

ing, and making recommendations based on statistical analysis of data gath­

ered. When designing software, it is important to assess how user involvement 
can be most beneficial to a particular design and plan to include users in the 
development process. Scheduling time to observe users interacting with a sys­
tem or application, dedicating energy to show prototypes, or allocating sessions 

for usability testing before the design is complete, can help to secure users' 

roles in software development. 

User Interface Design Methods 

A number of methods for involving users in the software design process are 

presented in the preceding chapters. These methods can be broken into the 
following categories: 

Early User Research, Off-line 
Procedures, On-line 
Procedures, Prototyping, Usability Testing and Iteration. Each type of user­
oriented design methodology has its own considerations, including the impor­
tance and advantages of any particular method. While not all software designs 
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require, or will be able to draw on, each of these types of methods, using any 
of these in the development of interactive software will enhance the soft­
ware. This is true because each approach incorporates user needs or expec­
tations. Determining the methods that are appropriate for a particular soft­
ware project depends on the project, the nature of the software being developed, 
and the overall time frame of the project. Different projects will almost always 
employ different combinations of the techniques. 

Project needs are not the only factor in determining which of the methods 
to put into place. Access to resources, or skill sets, will make certain of these 
methods easier. Having experience or training in graphic design, for instance, 
will help achieve high quality results in many of the off-line techniques, how­
ever, such expertise is not necessary to achieve adequate results which can 
make a significant difference in software design. Understanding the value of 
the various methods and knowing when to use them as intermediate steps 
can help to develop more complete and appropriate user interfaces. Anyone, 
even someone with no prior experience, can apply any of these methods to 
achieve worthwhile results. Clearly more expertise may help in the aesthetic 
quality of a prototype, or the degree of information gathered from users, but 
expertise can come with time. Any application of these procedures will enable 
user input to be gathered and some user input is infinitely better than none. 

The accessibility of users is another important factor in determining which 
of these methods to apply on a given design . If users are readily available and 
currently using software, then early research or testing can make a lot of 
sense. However, if your users are inaccessible, say for potential security prob­
lems, focus your energy on prototyping (though you should at least try to get 
representative users to obtain some feedback in informal usability testing). 
Knowing how many users are available to you will decide how important 
user feedback can be in determining successive design steps. While input 
from one user is better than from none at all, you must take into account 
that without a representative user group you may not be gathering data that 
applies to all your potential users. Being aware, up front, of your capabilities 
and limitations can help better direct your design. 
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Altogether, the methods presented in preceding chapters can be used as steps 
in iterating a design. Iteration is a critical part of involving users in design, 
primarily because the nature of iteration is such that there are multiple gen­
erations of a design. A logical opportunity for user input is provided between 
design steps or cycles. Iteration can be used to refer to complete design phases, 
or merely the development steps created with successive applications of dif­
ferent techniques. A more complete, cycle-based iteration might start with 
user research; then involve some creative design and implementation; be 
shown to users to obtain feedback, and then incorporate this feedback in 
ensuing designs. This design-build-test cycle would continue until the design 
is complete (or resources are depleted, which is most often the determinant 
factor in design completion). A less complete iteration might involve the 
same stages but just one complete research-design-build-test loop. While this 
is not the most opportune way to incorporate user input, it at least acknowl­
edges the importance of the user in software design and is often the only 
approach possible in design projects with limited budgets or resources. 

Applying and Adapting Software 
Design Methods 
The collection of methods presented here are not intended to be absolute. 
They are an informal set of techniques which can and should be adapted to 
the needs of an individual project or developer. Considerations such as the 
nature of the project, the time and resources available, and the composition 
of the design team can all play a role in determining how to best utilize these 
methods. Some of the techniques might work well in other (not computer 
software) design projects. Techniques may be adapted according to similar 
approaches you have found in other fields of research or development, such 
as customer research tactics followed by market research groups. The most 
important underlying factor in all the techniques is that they try to apply 
something about users - their preferences, their customs, their expectations 
- to the user interface under development. If only subsets of the methods, or 
different methods you have discovered elsewhere, work for a particular pro-
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ject, then by all means use those methods. Much of the creative application 
of these methods comes in knowing how and when to (or not to) apply them. 

Likewise, any of these methods might be expanded to meet your own par­
ticular demands. These techniques can be used as a starting point to pursue 
more in-depth user research, or as the basis for more complex designs. Build 
on these steps to find the best way to involve users in your designs. You may 
discover or create alternate techniques that work better for you. The ability 
to introduce new techniques which incorporate user input in a creative or 
novel way is an indication of an understanding of the importance of user­
based software design. As you become a more advanced user interface designer, 
you will become more adept at creating and adapting design methodologies. 

General Steps for Sofmare Design 

In general, for most projects, you will want to take these overall steps: 

1. Assess your proiect and time frame. 
Understand the needs of this project, how you will take advantage of exist­
ing technology or develop new technologies. Do you know exactly what you 
will be building, or will it be tempered by early input from your users? Decide 
if you will be working toward a specific deadline, and if not what criteria will 
determine project completion. 

2. Understand resources available to you. 
Identify who will be working on your software design, their skills and avail­
able time, equipment and other materials, and overall budget. Knowing your 
capabilities and limitations can help direct your design. 

3. Review existing experience. 
Know which members of your team have completed similar projects, worked 
with one another, or dealt with comparable user populations. Understand 
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which methods team members have used in the past and why they were or 

were not effective. 

4. Identify the users of your software and their accessibility. 
Think about the range of people who will use your software and how they 

might be available to work with you in your design development. Ask your­

self questions such as: Do you have ready access to your users? Can you share 

the technology with them? How agreeable will they be to working with you 

on your design? 

S. Consider using experts, particularly if 
your users are not available. 
Think about whether your users are well known by others, or whether your 

technology needs further exploration before pursuing the design. Seek out 

experts who can help set a foundation upon which you can build your design. 

6. Select methods to be used. 
Assess your project, resources, experience, users and experts to understand 

which user interface design methods make the most sense for your project. If 
you have more time and resources, you will probably want to encompass more 

of the techniques in your overall design. If you are limited, try to be more 
structured about identifying which methods are most appropriate. Remem­

ber that you can always add or remove certain steps as project needs change, 

but start with your ideal plan given what you know about your project. 

7. Schedule the design and allocate resources. 
Understand the total time you will need to devote to each method to enable 
you to complete your design in time. Determine who on your team will focus 
on which methods, and how they will work together to insure smooth inte­
gration of the design. 
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8. Plan to document your development as you go 
(with video tape or notes). 
Keeping track of your design progress will help you be more thorough in your 
design as well as serve as a reference for later work. 

9. Conduct each development step, 
with as many iterations as possible. 
Finally, you are ready to tackle your design! Try not to accomplish every­

thing in one design-build-test cycle - rather, start with big concepts and refine 

them on successive design-build-test iterations. 

1 O. Make changes along the way if necessary. 
Recognize that the software design process must be flexible enough to accom­

modate changes in project goals, user accessibility, or any revised distribution 
of resources that may come about as a result of user input or project manage­

ment. Making changes to your plan, either in terms of allocated time or total 

number of steps and methods applied, does not indicate failure, rather it shows 

an adaptability that in the long run will help you to deliver better designs. 

11. Assess your results. 
Take the time to evaluate both your design and the procedure you followed. 

Understanding how various methods worked for or against you can give you 

experience which will help you in your future design projects. Evaluate how 
you worked with users and what you learned from your efforts - start to think 
about what you will do the same or differently next time around. 

At first these steps may seem extraneous to your basic design needs. Up front, 
constructive planning will help your design and in the long run save you time. 
Assessing your process after the fact will help you learn from your successes 
and failures. You may of course choose not to include all of these steps every 
time, or limit or expand on any of them. However, you will probably want 

to consider following this general approach with each software application 
or system you design. 
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Final Thoughts 

Software design, like any design process, is not about finding the absolute 
and perfect solution to a problem. For any technology or task there are prob­
ably numerous approaches which may follow completely different designs. 
Your job in designing a software user interface is to find one solution that 
meets the needs of your users - one that allows them to accomplish tasks in 
a way that makes sense to them. Keep in mind that there will always be 
design alternatives that you might try which will approach your problem in 
a slightly different way. Your design process need not be an exhaustive search 
for the ultimate solution. When you find something that works, stick with 
it. If in the future your solution turns out not to be as complete as you had 
hoped, you can change it later-if it ain't broke don't fix it. 

Your criteria for evaluating whether or not the design works should always 
come from your users. You don't ever want to become so wrapped up in the 
design that you are unable to stand back and see how the people who must 
use it to accomplish real tasks, feel about it. You may be the designer, but 
once you deliver the software your users will be the most impacted by the 
final design. Regard users as your allies in development - people who can help 
you learn what you need to know about your design - rather than as obsta­
cles to getting your technology to work. 

Most of all, having a range and a variety of techniques for user interface design 
should allow you to find an approach that works for you. If you are a people 
person, concentrate on methods that provide direct interaction with your 
users. If you like to explore design alternatives, direct more energy toward 
your off-line or on-line prototypes. At times you may need to choose meth­
ods that don't utilize your strongest skills for the sake of your current design. 
However, for the most part, you are justified in selecting methods at which 
you best excel or simply most enjoy. Take advantage of the range of software 
design methods and find your element of fun! 
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testing capabilities of, with 

prototypes, 29 
Termination of design cycle, 275-280 
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hints and suggestions for deciding 
on,279 

importance of, 277-278 
indicators, 275-276 
and progress evaluation, 277 
steps for deciding on, 278-279 
and time management, 275 
and time/money constraints, 276 

Test design !user tests), 204-215 
environment, determining test, 206 
goals, establishing, 204-205, 209-210 
hints and suggestions for, 213-214 
importance of, 211-212 
interviews or questionnaires, 

post-test, 207-208 
recording of tests, 206-207 
sample tests, 213 
steps involved in, 212-213 
tasks, 205, 210-211 
timing factors, 208 

Testing. See also Successive testing; 
Test design luser tests); 
Usability testing 

of feasibility, through early on-line 
explorations, 119-120 

of off-line designs, 69-70 
with software prototyping tools, 182 

Test results, analysis of, 228-236 
documentation, 230, 232-233 
goals vs. results, 229 
hints and suggestions for, 234-235 
importance of, 230-231 
and iterative design approach, 247 
patterns, looking for, 229 
recordings, review of, 229, 235 
steps for, 234 
timing of, 230 

Test subjects, selection of, 200-201, 
215-222 

compensation, 222 
hints and suggestions for, 221 
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importance of, 219-220 
motivational factors, 217 
no-shows, dealing with, 220, 221 
number of participants, 216-217 
recruitment, 217-218, 220 
scheduling, 218 
steps for, 220 
for successive testing, 267-268 
target users, identification of, 216 

Thumbwheel mouse (example), 118 
Time factors 

constraints, 160-161, 165, 276, 
288-290 

early on-line explorations, 117-119 
expert interviews, 49 
flip books, 102 
off-line tools and procedures, 66, 

70-71 
on-line tools and procedures, 109-

110, 114 
prototyping, 158 
scenarios, 79 
software prototyping tools, 181-182 
storyboards, 91-92 
test design, 208 
test results, analysis of, 230 
usability testing, 195, 201, 203 

Tools and procedures. See Off-line tools 
and procedures; On-line tools 
and procedures 

Tool selection (for prototyping), 170-177 
considerations involved in, 171-173 
definition of tool, 171 
hints and suggestions for, 176 
importance of, 173-17 4 
purposes of tools, 171, 172, 174 
steps for, 175-176 

"Trademark" style, using clip art to 
establish, 145 

Traditional software design, integration 
of user-oriented techniques 
with, 283-286 

Travel request storyboard (example), 
96-97 

u 
Usability testing, 12, 193-243. See also 

Successive testing 
and accessibility of users, 311 
advantages of, 197-199 
choice of users, 201 
definition of, 193 
design of tests, 204-215 
design recommendations based on, 

236-243 
documentation, 202 
elaboration on, 299 
example of, 224 
formal vs. informal, 193-194 
goals and plan, establishing, 194-195 
limitations of, 203 
number of tests, 195-196 
number of users, 202 
procedure for, 222-228 
result analysis, 228-236 
setting for, 201 
and software status, 200 
subjects, selection of, 215-222 
and system goals, 199-200 
testers for, 200 
timing factors, 195, 201, 203 
user-oriented design vs., 196 
using, to increase awareness of value 

of user-oriented approach, 286 
written instructions for, 227 

User access, prototyping and, 163 
User-interface design. See User-oriented 

design 



User interviews, 38-43 
advantages of, 41 
in conjunction with other user 

studies, 39 
following user tests, 207-208, 223-224 
formats for, 39 
hints and suggestions for, 42-43 
importance of, 39 
length of, 38 
sample text, 40 
setting for, 38 
steps for conducting, 41-42 

User observation, 34-38 
hints and suggestions for, 37 
importance of, 35-36 
steps for, 36 

User-oriented design, 3-4, 7-19. See also 
Design recommendations; 
Extending user-oriented design 
process; Off-line tools and 
procedures; On-line tools and 
procedures 

applying, 281-295 
categories of methods for, 310-313 
cost constraints in, 23 
customizing, 291-293 
and demonstration of process 

viability, 282 
early user studies as way to 

encourage, 28-29 
existing processes, adapting to, 

286-288 
human factors vs., 10-12 
and industrial design, 8-9 
and interdisciplinary design, 12-16 
lack of organizational support for, 

290-291 
principles of, 8 
and role of users, 309-310 
and schedule limitations, 288-290 
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and software implementation 
skills, 19 

traditional software design, 
integration with, 283-286 

usability testing as part of, 196 
and visual design, 16-18 

User studies. See Early user studies 
User testing. See Usability testing 

v 
Video production professionals, 

use of, 16 
Videotaping 

of early user studies, 33-34 
and increasing awareness of user­

oriented techniques, 285 
of user tests, 225 

Visual design, 16-18 

z 

software prototyping tools for 
integration of, 183 

use of clip art for, 144 

Zimmerman, Paul, 50 



teaches you how to create user-oriented software 
using human interface design guidelines. It 
introduces various methods and techniques 
for involving users in the design process and 
provides examples of software systems built 
with these methodologies. Detailed discussions 
guide you through the steps in the process, 
teaching you how to identify, research, and 
design for the user. In addition, the entire 
procedure is complimented with a practical 
hands-on exercise that allows you to learn the 
process by using it to create an actual human 
interface design. 

Applying the techniques and methods presented, 
you can create user-centered software or redesign 
existing systems so that they are easy to use and 
meet user needs. 

Read this book and learn how to: 
• Improve any product under development 

using the techniques presented in this book 
• Address the needs of users during each phase 

of the design process 
• Design software products that people can 

easily use 
• Conduct user studies to observe users and 

analyze their tasks 
• Evaluate product ideas and make design 

recommendations 
• Evaluate and use software prototyping tools 
• Integrate the human interface design 

process into conventional software 
design procedures 

• Extend the human interface design process 
to incorporate other techniques 

• Organize an interdisciplinary design team 

Penny Bauersfeld 
is a human interface 
design expert with over 
10 years experience in 
software development. 
She is currently a design 
consultant for a number 
of companies in 
California's Silicon 
Valley and has worked 
for such organizations 
as Xerox Corporation 
and Apple Computer, 
where she applied her 
design process to the 
development of future 
software technologies. 

This book is appropriate for human interface 
designers of all levels as well as anyone involved 
in product design. The exercises and examples 
are based on Macintosh software but can be 
applied to any graphical-based user interface 
software. 
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