
The challenge of consolidation is to do explicitly, on purpose, and
externally what is usually tacit, haphazard, and internal: develop a

sense for a whole customer population from particular instances and
events. At this point in Contextual Design, particular instances of cus-
tomer experience have been captured through interviews and interpre-
tation sessions. Affinity diagrams and consolidated work models show
how individual examples of work practice are instances of overarching
patterns that define the whole population, and they provide concrete
representations of those patterns.

Affinity diagrams and consolidated work models have different
forms and reveal different issues, but a similar thought process underlies
them all. They are all built by induction, reasoning
“from the particular to the general, from the known
to the unknown” (Fowler 1876). The goal of consoli-
dation is to generate new insights about customers
and how they structure their work. You can’t develop
new insight by applying existing rules and concepts to
the data; all you’ll ever discover is more detail about the things you
already know. The consolidations we build in Contextual Design use
induction to bring together many instances from individual interviews,
building up structure from detail to reveal new concepts and patterns.
These form the understanding of the customer and provide the chal-
lenge for design.

We don’t create consolidations from rational arguments of what
must be true. It is easy to make decisions about the work that are based
not on what you saw, but on logic. For example, it’s only logical to
suppose that, faced with a system problem, a system manager would
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try to figure out what’s wrong. In fact, observing system managers at
work suggests otherwise. Often system managers start by applying a
few techniques that fix most problems (of which rebooting the
machine is the most notorious). Only if these fail, do they do any real
diagnosis. And it often doesn’t matter if they never discover the actual
cause of the problem—making it go away is good enough. So design-
ing for logically deduced behavior would not be as effective as design-
ing to support trying a few standard actions quickly. Stepping out of
the work to think about it increases the probability of making work
more rational than it is. So never depend on theoretical arguments to
decide what’s true. Decide what’s true by induction from the data.

Because the structure is built up out of the detail, consolidations
naturally accommodate variation among customers. Where designers

might previously have seen only random differences
between customers, bringing these instances togeth-
er with induction reveals that differences are varia-
tions on a theme. If one person prefers key com-
mands and another prefers the mouse, we can see
these as alternative strategies for controlling the sys-

tem appropriate to different cognitive styles. If one person prefers to
write an outline before starting a paper and another just talks out her
ideas, we can see these as different ways of clarifying thought and
structure before starting the writing. New variants can be recognized
and positioned within the structure—so someone who wrote lots of
different rough paragraphs and then went back to rewrite them could
be recognized as achieving the same intent of clarifying his thoughts
in a new way. Variations exist within a structure.

We support induction by creating external representations of
work practice. Without such representations, people base their design
on their unarticulated sense for the common patterns of work derived
from individual experiences or customer interviews. When the design-
er is good, the work practice is simple, and the system is small, this
works well enough. The designer can hold all the different aspects of
work in her head, can maintain all the implications of a small system,
and can keep control of a project with few people on it. But once a
problem gets complex and the team gets large, an explicit representa-
tion of the work to respond to becomes critical, for several reasons.

First, the sheer complexity of the problem requires a representa-
tion. Just as anyone can multiply single-digit numbers in their head
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but needs physical props to multiply six-digit numbers, as soon as the
problem starts to grow designers need to write their understanding
down. In fact, nearly all design thinking demands
props. A sketch of your thinking provides some-
thing to interact with, something to push your ideas
against. By representing the work practice of a cus-
tomer population externally, Contextual Design
takes part of the design conversation out of the
designer’s brain and puts it on the wall as a model. The designers then
respond to it as an external entity. It holds the memory of the cus-
tomer and forces designers to be accountable to the customer data. It
becomes not just a prop, but a partner in design. (In fact, one team
convinced their management to give them an extra office to act as a
team room on the grounds that the customer voice lived and breathed
and deserved its own room.)

Second, the design is owned not just by one person, but by the
cross-functional design team. They have to get the design out of their
brains and on the wall just so they can act as a team—so they can
share their thinking, take advantage of each other’s points of view, and
all contribute to the one design. Any one person is stuck in his own
point of view; externalize that point of view and everyone on the team
can see and modify it. If the extended team is too large for one design
meeting, the models hold the thinking so different groups can interact
with it. Contextual Design provides both external representations and
team processes to use them to encourage the team working together
and building on each other’s ideas.

Finally, building up a sense of the market instance by instance
works against a real shift in perspective. It works against the creative
leap that might produce a next-generation product
or radical business process improvement. When
faced with one new piece of customer data, people
assimilate it; they modify their entering conceptions
just enough to account for the new piece of data.
They say, “Look—we can handle that with just a
small fix over here.” A creative leap comes not from such small adjust-
ments, but from seeing the large cumulative effect of lots of little
pieces, which forces designers to abandon existing assumptions and
come to the data from a fresh perspective. In Contextual Design, we
encourage this by making consolidation a separate step. Instead of
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looking at each piece of data individually and assimilating it, we com-
bine all the data together so it has the maximum impact. (And along
the way we use tricks, such as forbidding old terminology, to prevent
our entering assumptions from showing through, which we will talk
about in the next chapter.) We do it fast—a day for each model and a
day for the affinity. Doing it slowly would encourage assimilation;
doing it fast swamps our old paradigm with new data. Doing it slowly
would encourage point solutions to each problem in turn; doing it
fast encourages broad, systemic responses to the whole work practice
of the whole customer population. The consolidated models and
affinity become the statement of the customer that forces us out of
our rut. They drive the designer to make a creative leap.

Consolidation is the inductive process of bringing all the individual
data together and building one affinity diagram and one set of models

that represent the whole customer population. It’s a
process of inquiry—looking at details from specific
customers and asking how each detail informs the
team’s focus. Then the parts can be brought together
based on meaning to reveal structure across cus-

tomers. Though it’s applied differently for each kind of model, this
same thinking process is used in all consolidation. We’ll start with the
affinity to see how to do the thinking and then look at the other models
to see how it is applied to each type of consolidation. We will unpack
the thought process in detail to reveal how this kind of inquiry works.

The affinity diagram

The affinity diagram organizes the individual notes captured during
interpretation sessions into a hierarchy revealing common issues and

themes (Figure 9.1). The affinity shows the scope of
the customer problem: it reveals in one place all the
issues, worries, and key elements of work practice
relevant to the team’s focus. It also defines the key
quality requirements on the system: reliability, per-
formance, hardware support, and so forth. The hier-

archical structure groups similar issues so that all the data relevant to a
theme is shown together, creating stories about the customer relevant
to the design problem. By reading the affinity, a designer not only
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learns the key issues, but can see the exact data that contributed to
identifying each issue in the work. 

The affinity process was introduced as one of the “seven quality
processes” from Japan (Brassard 1989; also known as the K-J method
in Kawakita [1982]). In the quality community, affinities on the order
of 200 notes are usual. We have optimized the process to handle
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Figure 9.1 Structure of an affinity diagram.
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much larger affinities, typically about 1500 notes. We build the affini-
ty after a good cross section of users has been interviewed—usually
15–20 customers at four to six work sites, with 50–100 notes from
each customer. We always prefer to finish the affinity in a single day
because it’s simply too exhausting to allow it to drag on. This is possi-
ble if we have one person per 100 notes to build it. If our team is
smaller than that, we invite others who are interested in or affected by
the design to participate.

The affinity is built bottom up, by raising common structure and
common themes out of the individual notes captured during the

interpretation sessions. We do not start from a pre-
defined structure or set of categories such as “UI
issues” or “Quality.” Starting from such a set of cate-
gories reduces building an affinity to a sorting task;
each note goes in its own bucket, and at the end you

know no more than you did before. Instead, we allow the individual
notes to suggest categories they might belong to. We intentionally
resist using categories that might be familiar to the team, suggested by
their experience instead of by the customer data. We even ban words
the team is too familiar with; for example, a configuration manage-
ment group was not allowed to use the word “version.” Banning the
term forces the team to say how the concept is relevant to the problem
and helps them to come at the problem with a fresh perspective.

The affinity is the first consolidation step, and it teaches the think-
ing for all the rest. Building an affinity is inductive reasoning at its
purest. The basic process is to put up one note, then for everyone to
look for other notes that seem to go with it. There’s no need to justify
why they go together—just as you can feel an affinity for a friend with-
out justifying why. But we do push for a certain kind of affinity: two
notes have an affinity if they are saying similar things about the work
as it relates to the design focus of the team—they are expressing a simi-
lar intent, problem, or issue in the user’s work. So deciding if notes go
together is the result of an inquiry into the meaning of the words on
the note to understand the work issue they represent. When it’s not
clear how to interpret the words, the team can appeal to the interview-
er to check whether an interpretation is valid. The team is responsible
for ensuring that the data will support the claim they wish to make.

Here are some examples of using the data captured on a note to
infer meaning for the work. Each example gives some of the context
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(which the team would be aware of ) and shows how to look at the
data from a particular focus and see implications for work practice
and design. If these insights occurred to team mem-
bers during the interpretation session, they would be
captured in separate notes; otherwise the affinity
process gives the opportunity to consider the data
again. These notes are all taken from an interview
with a user of a page layout tool.

The note in Figure 9.2 describes how page designers identify their
pages. Even though full page view makes the page too small to see any
detail, it’s still possible to identify the desired page by its overall pat-
tern and by large elements that show up even at reduced size. The
work implication is that page designers, concentrating on the layout
and look of pages, find it more natural to search by look rather than
by text on the page.

The note in Figure 9.3  describes a UI issue, but inquiry provides
deeper insights about how these users conceptualize their work. The
product provides a box to contain text, but the characters in that box
don’t stay strictly within its bounds—risers stick up past the top, and
descenders can stick out the bottom. The “snap to” guides snap the
box boundary to the guide, which isn’t what the page designer wants.
Page designers want to align the tops of the risers, the tops of the
small letters, the center of the small letters, the bottoms of the small
letters, or the bottoms of the descenders. Those are the distinctions
that matter to the page designer—the box is a construct that has no
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meaning in their work. Even product ideas such as fixing the top of
the box so it coincides with the tops of the risers misses the point. A
more general solution would build knowledge of the alignment points
for text into the product.

The meaning a designer reads in a note and the way he groups
them together is driven by the project focus. A single note will often

suggest different aspects of customer work. The
designer wants the meaning that will give the affini-
ty the most insight, allow it to tell the best story
about the customer for the focus. For example, con-
sider the notes shown in Figure 9.4, collected from
people in grocery stores and legal offices during an

inquiry into search strategies.
Note 110 could be paired with either 214 or 360. The thinking

behind pairing 110 and 214 would be that both notes are about legal
cases and how they are found, so they should go together. The think-
ing behind 110 and 360 would be that the two notes are about using
a similar search strategy to find things: the more recent the thing, the
better. Given the focus on how people find things, pairing 110 and
214 doesn’t lead to new insight—it’s no surprise that legal cases are
searched in law offices. The only aspect of work that the group reveals
is details about the job of the paralegal staff, which is better represent-
ed on work models. Pairing 110 and 360 raises up a common search
strategy. It’s the more interesting pairing because it shows how this
strategy pertains across work domains (searching for cases and search-
ing for groceries). It might be combined with other data to make the
strategy explicit, as in Figure 9.5.
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When notes are collected together, they are given a name to repre-
sent the group. A good group name states the work issue that holds all
the individual notes together. It is a succinct phrase that summarizes
the content of the group. “Different ways of search-
ing” would not summarize the content in the above
example; it would just say what you could learn by
reading the content. “Recent stuff is best” states the
issue; then the individual notes give examples of this
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general statement. A good group name is written as though the user
was talking to the designer; direct, immediate language has more
impact than third-person language. When the notes use the user’s lan-
guage, the whole wall speaks the user’s issues to the design team—they
become a central communication device.

First-level groupings like the above are themselves collected into a
group of groups, which are grouped into higher-order groups. The

result is a hierarchical structure that breaks the data
about the user into manageable chunks. We use
green Post-its at the highest level, which describe a
whole area of concern within the work practice.
Under this, pink labels describe the specific issues

that define that area of concern. Blue labels describe each aspect of the
issue. And the individual notes under the blue labels describe the
instances illustrating the blue label. When well written, the labels tell
a story about the user, structuring the problem, identifying specific
issues, and organizing everything known about that issue. The labels
represent the new information in an affinity. We limit each first-level
group to four notes to force the team to look deeply and make more
distinctions than they would otherwise be inclined to. It pushes more
of the knowledge up into the group labels.

For example, Figure 9.6 is a section of an affinity describing dele-
gation. It’s part of a larger story about why people communicate in
doing their job—one reason is to delegate (individual notes have been
skipped for brevity).

This section of the affinity brings together data from many cus-
tomers and many work situations to tell the story of delegating work.

When sharing the data or reviewing the wall your-
self, you might read it like a story: “People delegate
work either because they don’t have time to do the
work themselves or because they choose not to deal
with it. They pick someone else to do it either by
who has time, who reports to them, or is otherwise

appropriate given the organization. Different ways of delegating have
different styles: people can delegate doing the work but remain
responsible for it, they can delegate a task by assigning it during a
meeting, or they may pass it on informally.” Each pink label names an
issue that is described by the blue labels underneath it so that each
section of the affinity tells a coherent story about part of the work,
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and the whole wall brings together all issues and observations to tell a
single story about the customer population.

Others who use the affinity process forbid talking while building
the affinity; we encourage it. We view this process as an opportunity
to gain team consensus, which is best supported by
discussion. All work is done in pairs so people can
discuss their insights with each other and get some-
one else to check their thinking. Writing the labels
reveals what you’re thinking; if anyone disagrees
they can object. All the data instances are there to
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support one interpretation or another. Each person’s different perspec-
tive is shared, and a common perspective built through discussion.
Discussion also helps move people from thinking in buckets (all notes
with “legal case” on them get tossed in one group) to thinking in
work practice—people police each other’s notes. When people can’t
agree on where a note should go, they talk about what underlying
work issues they see. When people don’t understand a note, they go
back to the list of notes from that interpretation session or to the
interviewer to ask what happened in the interview. We’ve seen no
problems resulting from letting people talk, and doing the inquiry
together requires talk. It lets all the brains work together.

Building the affinity in a day creates a team event that binds the
team together and encourages creating new perspectives. Building
smaller affinities more quickly, or building up one affinity over time,
would allow team members to incorporate each piece of data before
having to deal with the next; as we discussed above, this leads to
assimilation instead of promoting a paradigm shift. Instead, in a single
day the team has to face a whole new way of looking at things. As a
team process, the affinity forces the team to learn each other’s points
of view and discuss their differences. But like the interpretation ses-
sion, it puts strict bounds on disagreement; team members talk about
the different meaning they draw from one note at a time. When they
are done they have a single structure representing all their customer
data, which organizes their knowledge and insight and gives them a
basis for design.

Building a 1500-note affinity is exhausting. It’s an entire day of
reading and conceptualizing hundreds of little bits of data and match-

ing them with other little bits of data. It’s like a
combination of “Concentration” and translating
Shakespeare into Latin: the words on a note have to
be interpreted to translate them into the underlying
work practice issue; then the note has to be matched
with the note you saw five minutes ago and you

know is on the wall somewhere. Everyone’s working at once, moving
back and forth along the wall, discussing notes with each other,
yelling general questions to the group at large (“Who interviewed
U4?”). Some team members will be more comfortable with the appar-
ent disorganization than others. But the result is exciting for everyone:
a single, sweeping reorganization of the customer data arranged like a
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story. You can read a good affinity from beginning to end to see every
issue in the work and everything about it the team has learned so far,
all tied to real instances. There’s no better way to see the broad scope
of the problem quickly.

Consolidating flow models

Consolidating the flow models reveals the communication patterns
that underlie the way the customers do business. It’s a basic marketing
tool—it shows who the customers are, what they do,
and how they interact with each other. It shows what
part of the work practice of a customer population
you currently address and how you might expand
existing systems to support more of the job, more of
the whole business process, or more people in the
workplace. The flow model shows the scope of the work domain a
project intends to address and shows how the work the project is
focused on fits into the customers’ larger work practice. Flow model
consolidation reveals the common structure that underlies all the dif-
ferent ways organizations define jobs. It does this by using roles as the
essential element of work practice on which to base consolidation.

Roles are collections of responsibilities that accomplish a coherent
part of the work (Wirfs-Brock [1993] uses roles in a similar way).
Roles have a primary intent, the reason why the role was created in
the first place. When people organize themselves to get a job done,
they naturally break the job up into roles: “You write the paper,” they
say. “I’ll review it.” The roles people create are not random or idiosyn-
cratic; they are driven by the needs of the work (Fisher 1980; Wirfs-
Brock [1993] applies these ideas to software). Writers are too familiar
with their own work to review it well, so splitting the reviewer and
writer roles makes sense. Reviewing for technical accuracy and review-
ing for grammar and spelling could go together, but they use very dif-
ferent skill sets, so technical review and editorial review are often sepa-
rated into different roles. But checking for appropriate references and
checking that the content is technically valid both depend on knowl-
edge of the field, so it doesn’t make sense to break these responsibili-
ties into different roles. 
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Because they are driven by the needs of the work, roles tend to be
consistent across organizations. The mapping from roles to individu-

als—the selection of particular roles an individual
takes on—is much more idiosyncratic. A person will
take on roles they find congenial or have skills for;
organizations will create jobs that combine different
sets of roles. The roles don’t change; the mapping to

people does. We do care to track whether a particular set of roles com-
monly is assigned together and who tends to take them on in a seg-
ment of the market—that a particular role tends to be taken by
women or that banks tend to merge these two roles. This will affect
how a system helps people switch roles and may influence how we
package or sell the system.

The primary job of consolidating the flow model is to identify the
roles played by individuals and combine similar roles across individu-

als. The roles that a person plays are suggested by
their responsibilities and tasks and by their interac-
tion with other people. But we aren’t just grouping
similar responsibilities. The responsibilities of a role
hang together in the work practice, and responsibili-

ties may be repeated in different roles. It should be possible to con-
ceive of hiring a person to play a role—if that doesn’t make sense, the
role is probably not real. 

The first step in consolidating flow models is to generate a com-
plete list of responsibilities for each individual. 

It is common, when flow models are created by real teams, to discov-
er overlooked responsibilities by examining the interaction between
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people. In Figure 9.7, the flow to “Scientist” indicates an additional
responsibility: to give other scientists help on running tests. Informal
responsibilities such as this are as important to how work really gets
done as the formal responsibilities assigned by the organization. So we
add it to the list before considering roles.

A role is a collection of responsibilities, organized to accomplish
one primary intent. For a role to be coherent, it must include all the
responsibilities that are critical to that intent. These
responsibilities cannot be separated into different
roles. So the first responsibility we identify is “Experi-
menter”—the person who runs an experiment. It’s a
good starting point because it’s the primary job func-
tion of this individual. Then we look at the rest of the
responsibilities and ask if they go with this role (much as we asked
whether two notes should go with each other in the affinity): “Interpret
test results” is critical to the Experimenter. An experiment is run by the
strict rules of experimental science; scientists need to know that the
results are reported by the same strict rules or their hard work is wasted
and their reputation jeopardized. It belongs with the Experimenter role.
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“Document and report results of tests” is more of a judgment call.
It’s possible to conceive of a head scientist who oversaw the experi-
ment but left it to others to report results. But we aren’t building logi-
cal structures here; we are deriving structure from the data. If every
scientist interviewed in this work domain reports his own results, then
it’s not real for this work domain to separate documenting and report-
ing into a distinct role. It’s just another responsibility of the Experi-
menter. We keep “help other scientists run tests” with the role for the
same reason—all scientists advise and assist each other. This is a claim
about what it means to be a scientist in today’s laboratories. It can be
supported with the data, by checking with the interviewers, and by
checking back with the customers if necessary.

We then go on to the next responsibility, “schedule test requests
from multiple people and departments,” and ask the same questions:
What’s the primary contribution of the responsibility to the work?
What other responsibilities go with it? It doesn’t seem that scheduling
test results has to be part of the Experimenter. It would be reasonable,
in a high-throughput lab, to hire someone to schedule experiments for
maximum efficiency. So we define a new role. The result of looking at
the rest of the responsibilities is a tentative list of roles and their
responsibilities for this individual:
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In each case, these roles can reasonably be separated out into a differ-
ent job function from the Experimenter. The group’s manager might act
as Scheduler, tracking requests and handing them out so that equipment
and people are busy but not overbooked. Lab assistants might play the
Maintainer role, keeping the lab running smoothly. And an outside
agent might be assigned to research equipment and provide options.

The assignment of roles to individuals or job functions varies
from one organization to the next and from one individual to the
next. Roles that are separate in one case may be combined in another.
In our example, the team identified a different set of roles for another
analytical scientist:

Consolidation in a flow model happens by recognizing when dif-
ferent people are playing the same roles. Here, Method Developer is a
new role, but Tester is clearly the Experimenter role
with a different name. (If the same people analyze
both individuals and recognize the similarity they
would use the same name. But when the team breaks
into subteams, different people may do the analysis.
Even when it’s the same people they don’t always recognize the role
until they have a chance to step back and compare.) Experimenter and
Tester each have a responsibility the other doesn’t have—“help other
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Equipment Researcher

—research appropriate test equipment for group

—report results and trade-offs to group

Tester

—run a test on samples

—convert raw data into meaning

—report results of tests to requester

—describe what’s needed of new equipment

Method Developer

—develop a new test procedure through experimentation

—document the new test procedure in standard form

—assist other scientists in using the new procedure

Multiple people play the
same role
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scientists run tests” and “describe what’s needed of new equipment,”
respectively. But both responsibilities fit right into the role, so we can
combine the two roles into a single consolidated role definition. Here
again we use affinity-style thinking to look at the meaning of two dif-
ferent items and combine them when they go together.

We choose the name “Experimenter” as a better description of the
primary intent of the role. Just as we use plain language on the affini-
ty, we try to keep role names plain and everyday. This makes the real
work of the role more immediate. However, we try to capture the
essential work of the role in the name. Even though some experiments
are tests, “Experimenter” better captures the flavor of the work and
mind-set of the people.

It is normal to build up responsibilities of the consolidated role
this way. We expect that not every responsibility will be discovered in

every interview, and in fact, our second scientist
may never have had the occasion to help another.
But the consolidation shows what’s natural to the
role. It tells us to expect that the first scientist may
be called to give opinions on equipment and the
second may be asked for help. It tells us that any

new design for the system or organization must allow for these events.
For example, if the organization were to measure scientists strictly on
the number of experiments they perform, they would lose the synergy
of interaction between scientists. This is how we build up an under-
standing of a whole job out of multiple interviews. This is how con-
solidation reduces requirements skew—it identifies needs that the cus-
tomers haven’t stumbled over yet. And this is how to deliver systems
based on actual customer data without sacrificing flexibility; the flexi-
bility built into the system accounts for the actual variation in work
practice, not hypothetical situations that never actually occur.
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Experimenter

—run experimental tests on substances

—interpret test results

—document and report results of tests

—help other scientists run tests

—describe what’s needed of new equipment

Design the system for the
role variation that
actually occurs
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In consolidation, we keep track of how roles map to individuals.
It will matter for design to know that one person played a dozen roles,
or that a single role was played both by low-level technicians and
Ph.D. scientists. (Why is a Ph.D. doing work a technician could do?
Couldn’t we sell them a system or change the process to make better
use of their time?) So we assign a color to each job function, depart-
ment, or demographic group we wish to track, and color the role to
show where it came from. If scientists are yellow, the Tester role will
be yellow. If lab technicians (who also run tests) are pink, the Tester
role will be yellow and pink. With this coding, designers can scan the
model and see immediately how it maps to people’s job functions.

The final step of consolidating a flow model is to consolidate the
artifacts and communications between people. Each artifact and each
communication represent an interaction not just be-
tween people, but between roles. When the second
scientist tells the first what she needs from a new spec-
trometer, she is the Experimenter talking to the
Equipment Researcher. When the first gives help to
another, he is an Experimenter helping another Experimenter. The con-
solidated flow model carries these individual flows over, showing them
between roles rather than between individuals. The artifacts or commu-
nications themselves may be consolidated and given a single abstract
name: “help on device use,” “assistance reading a method,” and “sugges-
tions on getting around device limitations” might all be represented on
the consolidated flow as “help with devices and procedures.” The flow
can be simplified by showing only the flows relevant to the project focus.
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Steps

• Select six to nine individual flow models that are complex, interesting, and cover the
key variants of the work domain.

• List responsibilities and identify roles of each person, group, and place on the
individual flows. Name the roles.

• Collect similar roles from all models and lay them out on a consolidated model.

• Rewrite responsibilities and name each role.

• Collect artifacts and communications from the actual models. Draw them between
roles on the consolidated model.

• Transfer any breakdowns from the actual models onto the consolidated model.

• Compare the remaining individual models against the consolidated flow. Add any
roles, responsibilities, or important flows that are not represented by the consolidated
model.

Link the roles with real
communications
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Flow model consolidation leads a team from knowledge of indi-
vidual users to understanding the structure of work across a customer

population. It’s a fairly efficient method for doing
this; after consolidating about nine good and diverse
models in a work domain, additional models will
offer few surprises (teams that have gathered much
more data—from up to 40 customers—quickly dis-
covered that they were duplicating what they already
knew). Between 15 and 20 customers from a typical

work domain is enough to see the pattern of the flow of work between
people as they do their jobs.

The flow model is nearly always a useful model to build and con-
solidate. Nearly any job requires working with others, receiving infor-
mation and handing results to others, or cooperating with others in
some way. Only when the project focus is narrowed to the interaction
with the tool only—usability of an interface or interaction with a
device—can the flow be omitted. Even then, there’s a potential for
overlooking important interactions. It’s better to build it anyway.

The consolidated flow model is the designer’s tool for seeing the
roles that underlie idiosyncratic organizational structures and inter-

personal communication patterns. It shows the cen-
tral roles and key responsibilities of the work prac-
tice being studied and how they coordinate and pass
artifacts around to make work happen. The consoli-
dated flow model is the best map to how work is
done, showing the breadth of work and the details

of how people interact. The flow model shows what roles people play,
so that if you have systems already in place, you can see what roles you
support. It can show how the systems taken together support the
whole of the work (or don’t). It shows what other roles the same peo-
ple are likely to play, which are natural roles to support next—the
potential customers would already be sold on your system or your
company. It shows who else a role has to interact with to get a job
done; supporting these other roles or the interaction between them is
also a natural growth path. The consolidated flow model is your map
to your customer population. It shows you where you are and where
you are going. 
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Between 15 and 20
customers is enough to see
the pattern of role and
communication

The consolidated flow
maps the players in the
customer population
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Consolidating sequence
models

A consolidated sequence model reveals the structure of a task, show-
ing the strategies common across a customer population. Individual
sequence models describe one real instance of work,
showing how a person accomplished a task in that
case. Consolidated sequence models bring together
many instances of many individuals accomplishing
the same task, revealing what is important to doing
the work: what needs to be done, the order and
strategy for doing it, and all the different motivations driving specific
actions. A consolidated sequence model shows a designer the detailed
structure of the work they need to support or replace. It shows all the
different intents that must continue to be accomplished in the pres-
ence of the new system or rendered unnecessary. It shows the overall
structure of the task, which may be mirrored in the system to make it
more useful and intuitive. And it shows where the task is needlessly
complex and could be simplified by a new system.

Tasks to be supported by a new system may be performed by a
customer population that spans organizations and industries. Even
within a single company, different departments will
implement different procedures, and people with
different cognitive styles will approach the work dif-
ferently. Nonetheless, over and over again, we find
common structure within any domain of work. Peo-
ple only develop a few different strategies for accomplishing similar
tasks. The key is to learn to see the common structure in the detailed
actions people take: the common activities, intent, and strategies for
accomplishing a task.

The sequences in Figure 9.8 show how two system managers diag-
nosed problems. Skimming U5’s sequence, we see that he is notified
by an automated process that something is wrong;
he pokes around looking for problems; then he calls
for help. These immediately become potential activ-
ities: notify, diagnose, get help. Shifting our atten-
tion to U4, she is notified by a person, pokes around
on the hardware until she recognizes that the problem is something
AT&T has to fix, and she puts in a call to them. Again we see the
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People use only a few
strategies to do a task

Consolidated sequences
show task structure and
work strategies

Identify the activities
across all sequences
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U5

Fix All-In-1

• Trigger: Watcher sends mail that the
All-In-1 (A1) mail system isn’t
working

• Log onto failing system to search for
problem

• Discover the A1 mail process has
crashed (ACCVIO)

• Look at the time of the crash: only
this morning

• Try to restart the process by hand

• Process won’t restart

• Look at the process log; can’t tell why
it won’t start

• Call expert backup group for help

• Ask them to log into the system and
look at problem

• Keep looking for problem in parallel

• Search for problem

• Discover that process can’t create a
needed directory

• Try to create needed directory by hand

• [Look to see if directory created]

• Can’t create directory; disk is too
fragmented

• Call expert backup to explain
problem; type and talk on speaker
phone at the same time

• Discuss problem; agree on the exact
procedure to follow

• Implement fix

• Write mail to users describing changes
that affect them

• Done

U4

Fix router problem

• Trigger: Person walks into office to
report problem—can’t access files on
another machine

• Go into lab to look at equipment

• Flick switches to do loop-back tests,
isolating wire, MUX, router

• Determine problem—bad router

• Call AT&T people in second
organization

• Do something else while waiting for
AT&T to show up

• AT&T comes to look at problem

• Look in book to tell which wire is
which; show which nodes are on
which wires and which wire goes to
which router; paper for easy access

• Tell AT&T people which router is at
fault and which wire it’s on

• AT&T people fix problem

• Log problem and fix

• Done

Figure 9.8 Two ways to diagnose a problem.
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basic structure of activities: notify, diagnose, get help. (We’ll save the
rest of the sequences for later.) For now, we’ll match up the steps in
the sequence that initiate a new activity in Figure 9.9.

The first step of a sequence is the trigger that initiates it. Triggers
may consolidate, as when several individual sequences start with
someone reporting a problem in person. More
often, as in this case, the trigger steps identify alter-
natives. Either way, we define an abstract step to rep-
resent both triggers. An abstract step states the work
done in each of the instances independently of the
specifics of that instance. In this case, we just list the
two different triggers we have discovered (Figure 9.10). In other cases,
triggers might introduce different strategies—a system manager who
is notified of a problem by a help desk may go right into hypothesis
testing, but a problem report that comes from an automated process
may always start by researching the problem. When this happens we
keep the triggers separate, to show how they initiate different branches
of the sequence. It also happens that triggers are not at the same point
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U5

Notify

• Trigger: Watcher sends mail that the
All-In-1 (A1) mail system isn’t
working

Diagnose

• Log onto failing system to search for
problem

• Discover the A1 mail process has
crashed (ACCVIO)

• Look at the time of the crash: only
this morning

• Try to restart the process by hand

• Process won’t restart

• Look at the process log; can’t tell why
it won’t start

Get help

• Call expert backup group for help

U4

• Trigger: Person walks into office to
report problem; can’t access files on
another machine

• Go into lab to look at equipment

• Flick switches to do loop-back tests,
isolating wire, MUX, router

• Determine problem—bad router

• Call AT&T people in second
organization

Figure 9.9 Identifying activities.

Identify and name
abstract steps across all
sequences
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in the sequence at all. Email from a user may in fact not be the first
report of a problem, but the response to a query as part of the research
activity. Such a trigger needs to be moved down in the sequence.

The next steps all contribute to diagnosing the problem. Our task
is to match up steps accomplishing the same thing in each instance

and define abstract steps for them. We don’t yet
know exactly how the steps match up; we only
know that they all have to be sorted out before get-
ting to the steps in which U4 and U5 call for help.
The first step in each case positions the user logically

(in the case of logging in) or physically (in the case of going to the
computer lab) to start diagnosing the problem. Logging in or going to
the lab are details unique to the instance; the work being done is for
the users to go where they can deal with the problem: our next
abstract step (Figure 9.11).

Both U4 and U5 next try different things on the system until the
problem is identified. “Discover the A1 mail process has crashed” and
“Determine problem—bad router” both seem to mark the point at
which the user identifies the problem. U4’s sequence has a step in
which U4 flicks switches and runs tests to determine the problem.
The team who wrote U5’s sequence didn’t write down such a step, but
it’s implied by “Discover the A1 mail process has crashed”—U5 must
have done something (looked at running processes or looked at
process logs) to discover the process is down. But as U5’s sequence
indicates, all that’s happened so far is to discover why the symptom is
happening; the underlying problem (a full disk in U5’s case) may not
have been determined yet. So the consolidation looks like Figure 9.12.

At this point, we’re consolidating the different kinds of problems
that the system managers discover to see the common structure of di-
agnosis across all problems. If we wanted to design for each kind of
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Figure 9.10 Alternative triggers.

Abstract Step

• Trigger: Find out about
problem

—Automated procedure

—Someone reports problem

U5

• Trigger: Watcher sends mail
that the All-In-1 (A1) mail
system isn’t working

U4

• Trigger: Person walks into office
to report problem; can’t access
files on another machine

Match up steps doing 
the same thing
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problem uniquely, we wouldn’t do this; we would keep the kinds of
problems separate in the consolidated sequence. But for this problem,
seeing diagnosis is a fine enough level of detail.

Next, the two users diverge in their strategies. U5 goes on to try to
fix the problem. But U4 decides that she can’t fix this problem and that
she has to call on AT&T to do the fix. Neither U5’s
decision to go forward nor U4’s decision that AT&T
has authority to fix the problem are written explicitly,
but both are implied by the user’s actions. So the
abstract steps branch to account for the two cases.
Consolidating them, we get Figure 9.13.

This process repeats until the whole sequence is consolidated. We
identify the sections of the sequences that match, match up individ-
ual steps, and name abstract steps for them. Either
after a whole activity or at the end of the sequence,
we step back and ask the intent of each step. Why is
the user doing this at this point? What are the obvi-
ous and the nonobvious reasons for doing the step?
There may be more than one intent to any step, and there may be
high-level intents that cover a whole set of steps. It’s easy to identify
and support the main intent of the sequence. It’s harder to see all the
additional, secondary intents that are also important to the customer.
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Figure 9.11 Going to deal with a problem.

Abstract Step

• Go to the place where the
problem can be solved
(physically or logically)

U5

• Log onto failing system to
search for problem

U4

• Go into lab to look at
equipment

Figure 9.12 Identifying a problem.

Abstract Step

• Execute commands and tests on
suspect system to identify
anomalous behavior

• Determine cause of symptoms

U5

• (Do something to discover the
A1 process isn’t running)

• Discover the A1 mail process
has crashed (ACCVIO)

U4

• Flick switches to do loop-back
tests, isolating wire, MUX,
router

• Determine problem—bad
router

Identify intents of 
the steps

Watch for different
strategies to do the 
same thing
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We decide what they are and write them down. We talk to the inter-
viewer if we aren’t sure of an interpretation or check back with the user.
The result, for the sequences we’ve been doing, looks like Figure 9.14.

Of course, a team would consolidate three or four actual sequences
at once, not just two. The first cut at abstract steps would be corre-
spondingly more robust. Once the initial set of sequences has been
consolidated, the rest of the sequences are compared with the consoli-
dated sequence and used to extend it. Incorporating more sequences
will add additional steps, show new strategies, and provide more alter-
natives for steps that are already represented.
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Figure 9.13 Diagnosing a problem.

Abstract Step

• Estimate impact of
problem

• Decide whether I can fix
the problem

• If I decide I can fix it:

• Attempt fix

• See if fix worked

• Try to figure out why it
didn’t work

• Decide I can’t fix it, call
on help

U5

• Look at the time of the
crash: only this morning

• (Decide to fix)

• Try to restart the process
by hand

• Process won’t restart

• Look at the process log;
can’t tell why it won’t start

• Call expert backup group
for help

U4

• (Decide AT&T has to fix)

• Call AT&T people in
second organization

Activity

Diagnose
problem

Get help

Steps

• Select three or four sequences addressing the same task. Look for detailed sequences
that, at a quick scan, seem like they will consolidate reasonably well.

• Scan the sequences to identify activities. Mark the point where the first activity ends
in each sequence.

• Match the triggers across sequences. Be aware that the instances may start at different
points in the story.

• Match steps of the sequence within the first activity. Write in omitted steps if
necessary to make matching steps easier. 

• Write abstract steps as you go. Write any breakdowns on the abstract steps as you
come to them.

• At a convenient stopping point—the end of the activity or the end of the sequence—
go back and write intents for each step.
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Consolidated sequence models show the common structure of a
task across a customer population. Developing a consolidated sequence
of a task shows strategies used to achieve it, the structure of the task in
activities, and the intents achieved in doing the task. These define a
backbone into which new variations can be incorporated and account-
ed for. In our example above, it’s not hard to see how a new trigger or
new step in diagnosing a problem could be accounted for within the
structure we developed. Armed with this knowledge, designers can
structure their systems to reflect the structure of the task. Where the
structure is inherent to the task, it can be built into the system; where
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Figure 9.14 A consolidated sequence model.

Activity

Find out about problem

Go to problem location

Diagnose problem

Fix problem

Call on help

Intent

• Learn about problems quickly

• Discover problems before users
do

• Provide quick response

• Make it possible to do diagnosis
and take action

• Find cause of problem

• Decide who’s been affected

• Decide if any additional action
should be taken to notify
people of status

• Make sure I don’t do things I’m
not supposed to

• Fix the problem at once

• Get the people involved who
have the authority or the
knowledge to fix the problem

• Ensure problem gets fixed, even
if not my job

Abstract Step

• Trigger: Find out about
problem

—Automated procedure

—Someone reports problem

• Go to the place where the
problem can be solved

• Execute commands and tests on
suspect system to identify
anomalous behavior

• Determine cause of symptoms

• Estimate impact of problem

• Decide whether I can fix the
problem

• If I decide I can fix it:

• Attempt fix

• See if fix worked

• Try to figure out why it didn’t
work

• Decide I can’t fix it; call on help
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it is driven by constraints of the environment, the system can remove
steps and streamline the work.

Only consolidate tasks that the system will support, that you will
redesign, or that you need to understand in detail. Use the flow model

to identify the important tasks—the ones that help
the user accomplish their central responsibilities. If
the task will not be supported by the system, there’s
no need for a consolidated sequence model for that
task. It’s sufficient to scan the individual models for
intents or breakdowns that might need to be

addressed or that might inform another model. If a task is to be obvi-
ated, the consolidated sequence may still be useful because it identifies
the intents that the current work practice addresses. Getting rid of the
task will cause problems unless all these intents are supported in other
ways or rendered irrelevant.

Consolidating artifact
models

Consolidated artifact models show how people organize and structure
their work from day to day. Individual models show the structure and

usage of the things people create and use while doing
their jobs. Consolidating artifact models shows com-
mon organizing themes and concepts that people use
to pattern their work. They complement sequence
models by describing the things manipulated while
doing the task described by a sequence. They provide

clues to the appropriate structure for a system in the concepts they rep-
resent. They reveal work intents that must be supported and that
might otherwise be overlooked. And an inquiry into the details of their
structure shows how to support specific tasks. 

Just as people only use a few strategies to plan their work, and
define consistent roles to break it up among people, they use a consis-
tent set of conceptual distinctions to organize how they think about
work. These conceptual distinctions become concrete in the structure
that people impose on artifacts they create and use—either by building
the artifact in a particular way or by making annotations on an artifact
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Make sure your system
accounts for all intents
before automating a task

Consolidated artifacts
make conceptual
distinctions concrete
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given to them. Because the tasks that people do have similar structure,
the intent and usage of artifacts are also similar. An inquiry into the
individual artifacts that support similar types of work reveals this com-
mon structure.

The first step when consolidating artifact models is to group arti-
facts of a similar type—all artifacts that have the same intent or usage
in the work. Deciding what is similar enough to
consolidate together is modulated by project focus.
A project to develop a personal organizer tool might
want to study different kinds of calendars: personal
organizers, shared wall calendars, online calendar
tools. Which of these should be consolidated togeth-
er? Consolidating all types would highlight common aspects of sched-
uling and organization, but would tend to bury the unique usage and
intent of the different tools. For example, the primary characteristic of
a wall calendar is that it is shared and can coordinate multiple people;
a personal organizer is private but easy to carry anywhere. Consolidat-
ing the different kinds of calendars separately would spotlight each
kind, but would tend to hide common issues across all types. Since
our project is to create a new organizer product, we decide to try con-
solidating all the tools together so we can identify and transcend com-
mon issues. If we were creating generic PC software, we might have
chosen to consolidate online calendars separately to better understand
the strengths and limitations of the competition.

Once similar artifacts are collected, we identify the common parts
of the artifacts (Figure 9.15). These parts and their relationships are
the first and primary distinctions created by the arti-
fact. These initial distinctions are driven by physical
and cultural limitations as well as by the nature of
the work. So a personal calendar has a cover to pro-
tect it from spills and scuffs. The need for a cover is
driven by the environment, not by the nature of scheduling. The
cover creates pockets that are useful places to store things, but they are
not inherent to scheduling either. The to-do lists and kids’ pictures
one finds in these pockets suggest how, when a personal organizer
becomes part of daily life, it can play a larger role in keeping things
organized than just scheduling. On the other hand, the rubber band
and tape both identify the current day and seal off the past—this sug-
gests a recurring intent that is inherent to scheduling. Both these
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Let project focus
determine which artifact
types to consolidate

Identify common parts of
the artifacts
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mechanisms suggest that you schedule into the future and use the past
only for reference.

Having identified common parts, we can look within similar parts
to identify structure, intent, and usage. While the primary parts of a

calendar are pretty much determined by the manu-
facturer, the user has more scope for structuring the
contents of a part in the way that makes sense to
them. So a common part of a calendar is the sched-
uling area—the week or month view that everyone

uses. Within that area we look for the different ways people organize
time. So a multiday meeting is usually represented with a symbol that
crosses days—people clearly think about one event spanning several
days, not about a series of days, each of which is individually booked.
Our tool had best provide for events that span days. So the inquiry
into a part starts by observing one characteristic of one model, inquir-
ing into its meaning for the work or the concept it embodies, and
identifying that concept in the other models.
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Reminders
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Figure 9.15 Two kinds of calendars.

Identify the usage and
intent of each part
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The contents of a part identify concepts and also presentations of
those concepts. Looking at how events are written, we see that some are
highlighted so they stand out from the rest. Clearly
“important event” is a distinct concept. We also see a
variety of ways that the event is highlighted. Depend-
ing on our focus, we may care to capture these differ-
ent presentations. If we are developing an online cal-
endar and if most people use double underlines to highlight important
events, it makes sense to use double underlining in our calendar tool. 

The artifact will keep us honest if we let it. The artifact suggests
that some events should be marked as important. It is natural for
engineers, trained to worry about future extensibili-
ty and to hate special cases, to argue from this to
something like a numerical priority scheme. Events
could be given a priority from 1 to 10, views could
be defined to show only events above a certain prior-
ity, functions could be defined to search for the next
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Look at how the parts are
presented to grab your eye

Keep online artifacts
simple by letting real data
guide design
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priority 1 event, and so on. But we do not have the data to support
any of this. Saying some events are important is a very much simpler
concept. Not only would these extensions make the implementation
more complicated, they would also make the tool harder to under-
stand and deal with. The result is a loss for the user, not a gain at all.
Or to take another example, people sometimes tell us they write in
different pens for different reasons. But the artifact tells us that in
reality people write in the pen that is handy at the time. Being true to
the message that the artifact gives us will help keep us from overcom-
plicating the system.

When an artifact like a calendar is predefined for later use, the
structure people use may not match the structure they are given. They
may go beyond the given structure, as when they separate reminders
from meetings on a day. Or they may simply ignore the given struc-
ture, as when they draw the line for a multiday meeting right across
the lines separating the days. Whenever the users depart from the
given structure of the artifact, it reveals concepts and strategies that
are real in the work. They represent opportunities for you to support
the work better.

Having identified the parts and their usage and looked at their
structure, we are ready to draw the consolidated model (Figure 9.16).

In this case, we decided to look at calendars of dif-
ferent types knowing they might not consolidate
well. In the event, we’ve identified many common
intents and structures, yet because personal calen-
dars are so different from wall calendars, the usage
and mechanisms differ. It often works well to put

the common or typical case in the center of a consolidated artifact,
with variants around the sides. So we choose to put personal calen-
dars down one side and wall calendars down the other, highlighting
common intents and showing how each kind of calendar achieves
that intent in its own way. The actual schedule part, where we saw
little difference in intent or usage, we put in the center. Finally we
step back and scan the whole model, looking for additional intents
revealed by putting all the information together. By putting every-
thing about this kind of artifact together, the diagram helps design-
ers consider all aspects of the artifact coherently: common intents
and the different ways they are achieved, the structures people create
to help them, and the concepts they use to organize their work.
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Consolidated artifact models open a window into the mind of the
users, showing how they think about the work they do. They are the
most direct way to see how your users think. In addition, they help
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…because small and portable

    Rubber band closes off past

    …through nice cover, interior design …through art, decoration around a theme

Week or month Month only

No significant difference between personal and shared

Slash for single-day events
Scheduled
events run

down

Reminders
run up

reminder

reminder

X:X0 event
(most common)
X:X0-Y:YO event
(closely scheduled day)

Line for multiday events (usually)

Personal calendars

Always available

Closed past, open future

Appearance fits 
with personal style

Shared calendars

…because large and hung on wall

Scotch tape closes off past

Figure 9.16 A consolidated artifact.

Steps

• Group the artifact models by the role they play in the work. 

• Identify the common parts of each artifact. Identify the intent and usage of each part.

• Identify common structure and usage within each part. Identify breakdowns.

• Build a typical artifact, showing all the common parts, usage, and intent, and
showing how they are presented where relevant. Show breakdowns.
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identify hidden intents that might otherwise go undetected and be
unsupported in the system you build. They record the footprints left by

multiple sequences, often more than you could ever
observe in person. One team examined scores of
tracking tickets, collecting from each one the different
intents and events that it recorded. In this way they
quickly learned about different issues in the work rep-
resented by many hours of actual experience.

The level of detail to follow in consolidating an artifact depends
on your project focus. If you expect the artifact to be rendered obso-
lete by the new system, do a quick consolidation emphasizing usage
and intent. Look for secondary intents that imply potential problems
should the artifact be removed. If you expect to support the work that
the artifact supports, do a full consolidation, looking at concepts and
structure as well. This will inform the organization of your system.
And if you expect to put the artifact or its equivalent online, or if your
system will create instances of the artifact (e.g., if you print calendars),
capture details of presentation as well. 

Consolidating physical
models

The physical model shows the structure of the physical environment
as it affects the work. Individual physical models show the workplace

and site for each user interviewed. Individual mod-
els show how the place is structured, how it is orga-
nized to support work, and how people and things
move through the space in the course of getting
work done. The consolidated physical models show
the common physical structure across the customer

population and the key variants that a system will have to deal with. It
keeps the design team aware of the limitations and constraints im-
posed by the physical environment.

Just as with the other aspects of work practice, physical structure
repeats over and over. At first glance, office buildings present many
different shapes, materials, and architectural styles. Yet inside the
door, there is invariably a lobby area, with a receptionist or security

184 Chapter 9 Creating One View of the Customer

Consolidated artifacts
show the footprints 
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Physical models reveal
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guard behind a desk who helps locate people. Beyond them are peo-
ple’s offices, labs, and shared work areas. Looking beyond a single
building, as soon as a company grows, recurring issues crop up around
travel between sites, communication between sites, support for meet-
ings attended by people at several sites, and so forth. Consolidation
identifies and highlights these common structures and issues.

Consolidation of the physical model begins by separating the mod-
els into types of spaces. Usually one set of models represents a whole
site or multiple sites. It focuses on whole buildings
and relationships between them. Then there’s anoth-
er set that represents individual work spaces. Individ-
ual work spaces may be separate rooms, cubicles in a
large open room with partitions, or separate desks in
a larger room. And sometimes there are specialized spaces that are use-
ful to consolidate—labs, loading docks, meeting rooms, and so forth.
Individual models belonging to each of these groups are collected
together (Figure 9.17). Always depend on the usage of a space to deter-
mine where to sort it, not its formal name—an unassigned office with
a round table where staff meetings are held is a meeting room, not an
office. A salesman’s car may be his workplace.

Within each set of models, we catalog the common large struc-
tures and organization. Buildings, rooms, walls, where people sit in
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Living room
(really music room)

Living room
(sitting area)

Spare room
(office)

Hall Dining area Music room Hall

Cooking area
Cooking area

Sitting area
Dining area

Figure 9.17 Determining the usage of space.

Identify unique usages of
individual space
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relationship to each other and the hardware they use—these are all
distinctions that can be identified on site models if relevant to the

project focus. Within an office, the location of
desks, chairs, the in-box, and the telephone relative
to each other and the occupant all reveal the organi-
zation of the space to support the work. Identify
types of hardware, software, and network connec-
tions. At this point, the relative position of spaces,

objects, and people is what matters. Whether an object is on the left
or right is irrelevant; whether the user can reach it without getting up
is what matters. When deciding how to interpret placement always
consider the actual usage of objects, not their formal role. An in-box
with gum wrappers and empty soda cans in it is a trash can. 

Once the large structures have been identified and cataloged, the
model is open to another layer of inquiry (Figure 9.18). Sites are large

and hard for individual users to change much, so
they suggest constraints a system must live with and
problems it might overcome. Identify these and
write them on the model. But workplaces are much
more malleable and reveal how people think about
their work. The way people lay things out represents

their attempt to build a physical environment that mirrors the way
they do their jobs. When people do similar work, in a similar culture,
to accomplish similar jobs, they re-create the same structures to sup-
port it. When telephones, calendars, and address books are repeatedly
collected in one corner of the desk, it suggests a place for communica-
tions and coordination as a common theme. It suggests that a tool
supporting coordination had better include finding people, talking to
people, and scheduling work with people, since the physical model
revealed that these are all part of the same task. Write these insights
directly on the model as well.

Movement through a space is also driven by the needs of the work,
and we identify movement on the physical models when it is relevant
to the project focus (Figure 9.19). Movement of people through space

and movement of documents around an office are
both useful to represent. The movement of people
through space shows what the system must allow for
and suggests opportunities to reduce the need to
walk around. Movement of things in the course of
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Identify the constraints
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doing work makes the sequence of work physical, highlighting transi-
tion points in the sequence when an artifact moves from one place to
the next. Draw the movement on the models.

When all the spaces and artifacts are identified and examined, you
are ready to create a consolidated model (Figure 9.20). Draw a single
model, showing one instance of each common
space. Where possible, use a single picture to show
the structure of that space and things within it. For
a system design focus, ignore aspects of the environ-
ment that do not matter to the work. Absolute dis-
tance from the worker doesn’t matter; whether
things are ready to hand does. Whether things are to the left or right
doesn’t matter. Potted plants don’t matter. Where artifacts and tools
really are in different places, we show them in all the places they
might be—so we show a printer in the office and down the hall. The
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Figure 9.18 Inquiring into usage and structure of space.

Draw the model to reveal
the issues the team should
talk about
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consolidated physical model shows the common structure and all the
variations in that structure across users.
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B
row

n,�
John

In-box

Rolodex

File cabinet

Gets worked on

Some are
filed

Goes to
“current

work” pile

Item picked 
up by coworker

Item dropped 
off by coworker

Computer

Trash can

Figure 9.19 Movement through a space.

Steps

• Group the physical models by type of place.

• Then walk each model in turn, identifying the different places in the model. Label
each place with name and intent.

• For each type of place, identify common structure. Show where the artifacts and tools
appear in the place.

• Look at movement on each of the individual models.

• Build a consolidated model showing all the parts and their structure. Carry over
intents, usage, and breakdowns from the individual models. Write any insights on the
model. 
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The consolidated physical model is a single model that shows the
common issues imposed by the physical environment. It shows the
hardware and software used by people in its context of use, the kind
of access and movement allowed by the physical environment, and
the constraints that affect people across the customer population. If a
system does not live within these constraints or provide ways to over-
come them, it will not be successful. Businesses studying their own
work practice can make good use of the consolidated physical model
not only to work around constraints of the current physical plant,
but also to assist in designing new buildings and building layouts.
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Figure 9.20 A consolidated physical model.
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For these projects, system design can include redesign of the walls
around people.

The consolidated physical models also show the common strate-
gies in how people structure their environment to support work. This

structuring provides clues to how people think
about and organize their work. A system that incor-
porates this organization has a better chance of
being acceptable to users and supporting the work
well. And the consolidated physical model shows
how people and things move through the work-
place, indicating the stages of work process that a

system may support or eliminate.
A physical model is particularly important whenever the work to

be supported involves multiple places or movement between places.
This is a broad set of problems: even writing is printed on a printer
(usually in another room), using materials that had to be collected
(usually from another place), for review by one or more other people
(who usually sit somewhere else). So even if the primary job is station-
ary, the whole job taken together may interact with the physical envi-
ronment in interesting ways. Anytime the job includes handing work
off between groups, or coordinating between multiple people, the
physical model will be interesting for seeing how the groups transcend
or manage physical separation. It will force the design team to be real
about the impact a design direction will have. When the job is sta-
tionary and doesn’t interact with others in other places, how things are
clustered and used in the workplace reveals thought patterns and dis-
tinctions relevant to the system. Building physical models of each
space important to the work reveals this structure and gives important
clues to how people think.

Consolidating cultural
models

The consolidated cultural model shows the common aspects of culture
that pertain across the customer population. It is an index of issues that
matter to the people doing the work—what they care about, how they
think about themselves and the jobs they do, and what constraints and
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policy they operate under. The consolidated cultural model can be cru-
cial to choosing the direction a design should take. Do system man-
agers like running around to do their job? Then don’t
try to tie them to their desks. Either make them a
portable system, or make their application quick to
get in and out of. Are salespeople closely monitored?
Then either make it easier for them to report their
actions so they spend less time on it, or redesign
their organization so they have more independence. Are customers
closely regulated by the government? Then make producing the
required documentation simple. These are the kinds of issues addressed
by the cultural model. It indicates a direction for the design, and it
shows within that direction what constraints have to be accounted for.

Every organization has its own culture—its own ways of doing
things and its own attitudes about the world and the work it does. Yet
these differences exist within severely restricted lim-
its. Any environmental testing lab will be strongly
influenced by the Environmental Protection Agency
in the United States. Any computer hardware maker
is affected by the competitive and fast-paced nature
of the business. Any service industry has to worry
about reducing turnaround time on their service because turnaround
time is money in such a business. The nature of the business itself cre-
ates many of the pressures on an organization. 

Within the organization, the same kind of repetitive patterns
emerge. Any organization that combines watchdog and service re-
sponsibilities creates a web of influences and attitudes around them.
Purchasing, for example, both helps you get what you need and makes
sure you follow approved procedures. Internal PC support both keeps
your machine running and tries to make you run standard configura-
tions and standard tools. Whether the service or watchdog aspects of
the organization predominate, a pattern of interpersonal friction,
influence, and pushback appears. 

Even between people and work groups, we find repeating pat-
terns of influence. Networks in companies are typically global these
days, which means it is the working day for some
part of the network all the time. Often 24-hour
maintenance is provided by handing off responsibil-
ity rather than working three shifts. This shows up
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as an interdependency on the cultural model. Asking a secretary to han-
dle ongoing coordination of all aspects of an office is a common strategy
for getting work done, but it creates a relationship of nagging and help-
ing out in one direction, and requests and dependency in the other.

The first step of consolidating cultural models is to walk through
each individual model, cataloging and grouping influencers (bubbles).

We group influencers when they have the same kind
of cultural influence, guided by our focus. So, for
most purposes, regulatory agencies can be grouped
together—but in the United States, a pharmaceuti-
cal company is so intertwined with the Food and

Drug Administration that we might keep them separate from other
regulatory agencies. If we are supporting system management, we
might group all clients together—but if we notice that there’s a special
relationship to client management, we might keep them separate. If
we are modeling an internal client, we generally keep the departments
separate and use their real names so we can see the real interaction
between them. We keep an eye on the influences—if we’d be prone to
group an influencer with others, but notice that the actual influences
are very different, we may choose to keep it separate so we can see the
difference. After identifying and grouping the influencers across all
models, we lay them out on the consolidated model, adjusting them
to show relationships and overall direction of influence cleanly (Figure
9.21).

Next we consolidate influences. We walk through the instances
again, collecting all the influences between each pair of influencers.

When we’ve collected them all, we do a quick sort
to get rid of duplicates and near-duplicates. The
remaining influences are written on the consolidated
model (Figure 9.22). As we go, we settle on wording
that reveals the emotional tone of the influence and
get rid of information about communication flow

that wandered onto this model (a common error).
Every organization has its own culture and attitude about the

“right way” to do business. This culture may be promoted directly by
management or may be pervasive, with no clear source. We some-
times find it useful to represent both cultures on the consolidated
model (Figure 9.23). The model will show both where the culture is
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common across instances and where it differs. For example, some
companies are totally customer-driven, while others
appear not to know customers exist. The consolidat-
ed cultural model represents the issue and either
shows the common attitude across the population or
the variety of differing positions. Figure 9.24 shows
a complete consolidated cultural model.

The cultural model is one of the easiest to consolidate—it’s usual-
ly fairly clear what goes together on the model. But the impact of the
model is very great. The consolidated cultural model takes a bunch of
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Figure 9.21 Identifying common influencers.
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U3
(System

administrator)
Users

I‘ll find a way around
your restrictions

I‘ll find a way around
your restrictions

I control your computer
usage and disk space

System
administrator Users

U5
(System

administrator)
Users

Lose my data and
lose your job

Lose my data 
and lose your job

We‘ll manage the systems 
in the way that‘s best for you

We‘ll manage the systems in
the way that‘s best for you

Figure 9.22 Consolidating influences.

Steps

• Catalog influencers from the individual models. 

• Group influencers who constrain the work in the same way.

• Collect influences from the individual models. Group by the pair of influencers they
go between.

• Sort each group of influences, eliminating duplicates.

• Draw the final model, showing all unique influencers and influences. Copy over any
breakdowns.
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disconnected anecdotes and reveals the common themes and issues
that a whole customer population cares about. By addressing these
primary values, a system can distinguish itself from its competitors.
The design team can address the issues, and the marketing team can
use them to highlight benefits people really care about. Then the rest
of the cultural model shows how to keep the system from trespassing
on the customers’ way of doing business either by violating a value or
by failing to fit into the user’s work style or environment.

The cultural model is always important when a system is designed
for an internal organization or group. It’s critical when characterizing
a market—it shows what the market cares about and
what pervasive influences they have to respond to.
It’s also important when the work being supported
involves multiple groups of people interacting—the
way people push back on each other shows up in the
cultural model. The model is less important when
the project is narrowly focused on the work of an individual; in this
case, the few cultural issues of the user’s values and self-image can be
collected on the affinity.
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The thought process 
of consolidation

Looking back over the different kinds of consolidation, it’s apparent
that the same kind of thinking process drives them all. We collect the
data points of an affinity across users and build
them up into groups. We organize responsibilities
from different users into roles on the flow. We col-
lect work steps and group them into abstract steps
and intents. We collect and group parts of artifacts
and places in the physical environment. And we col-
lect influencers and influences in the cultural model. The detailed
items say what to pay attention to; inquiry into each item reveals
meaning for the project focus and how to group it with others. Out of
that comes common structure and meaning.

Taken together, the consolidated models provide the detail about
work needed to inform system design. Out of these models a design
team can draw implications that guide design.

The customer’s intent is the first and most critical implication to
draw from the models. Sequence models show what the customer is
trying to do and how they go about doing it. Artifact and physical
models identify additional intents from the structures people create.
The affinity shows intents directly. And the cultural model shows why
people care—the constraints and values that are the reasons why an
intent is important to customers. If designers can invent ways people
can achieve their intent more directly, they streamline the work and
reduce unnecessary steps.

People achieve their intents by putting strategies in place. The flow
model reveals strategies for breaking up the work into organized units
across people. The affinity collects strategies and shows how they re-
late to other work issues. The sequences reveal alternate strategies used
to achieve the same intent. Designers can build these strategies into
their systems or choose to improve on them.

Some strategies are made concrete in structure. Grouping tools
into a cluster, separating work into piles, and organizing notes on a
page are all different structures that make work strategies possible.
These structures can be re-created in an online system when they are
useful; when not, the system can provide better alternatives.
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Induction reveals the
pattern and meaning
hidden in work instances
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Structures also represent concepts. Concepts are created by people to
help them manage and think about their work. When they create arti-

facts in the course of doing work, they naturally repre-
sent the concepts in the artifact. The affinity names
and highlights additional concepts. With an under-
standing of the concepts that organize work, designers
can structure systems to implement and communicate
in terms of those concepts. Building the user’s con-
cepts into the system makes it easier to learn and use.

Finally, all these implications are affected by the customer’s mind-
set. The cultural model shows mind-set explicitly, but it can also be
inferred from the physical environment and the detailed steps that
people take in accomplishing a task. Understanding the customer’s
mind-set points designers at the important issues to solve and ensures
that the final system will fit with the customer’s work and culture.

Understanding intent, strategy, structure, concepts, and mind-set
are key to effective process and system design. The work models make
these aspects of work visible to designers. Each model captures a
unique perspective, and each shows the common pattern of work and
the variation across a customer population. They make the customer
real to the engineer—so real that when, at two in the morning, he or
she must make a design decision one way or another, the consolidated
customer work has sufficient weight that there’s a chance that the
decision will be made in favor of the customer.
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Useful design data reveals
the intent, strategy,
structure, concepts, and
mind-set of the user
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