
Reveal the customers' story

by seeing the pattern

behind the instance

T he 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 panicular 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
;~t 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 nevep 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 man 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
I 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 oudine before Starting a paper and another just talks out her
ideas, we can see these as different ways of clarifying thought and
struCtUre before saning 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 wdl 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 s~e-digit numbers ~ their head
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Work models btcomt
a partner in design by
holding work complaity

Consolidating all models
at once challenges

enuring assumptions

but needs physical props to multiply six-digit numbers, as soon as the
problem starts to grow designers need to write their undemanding
down. In fact. nearly all design thinking demands
props. A sketch qf 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 pan of the design conversation out of the
designer's brain and puts it on the wall as a mood. 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 cus1:omer data. It
becomes not just a prop. but a panner 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 tcam-so they can
share their thinking, take advantage of each other's points of view. and
all contribute to the one design. Anyone 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. alStomer 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 &om 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 &om 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 ill the next chapter.) We do it fast-a day for each model and a
day for the affmity. 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.

Inductive reasoning is
the key to seeing pattern

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 sttucture 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

C"ate a bottom-up

hierarchy of key points
to see issues
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Structure of an affinity diagram.FIGURE 9.t

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" &om Japan (Brassard 1989; also known as the K-J method
in Kawakita [1982]). In the quality community, affinities on the order
06 200 notes are usual. We have optimized the process to handle
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Ban words to force
rethinking old concepts

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 ~ 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 "VI
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 &esh 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 mend 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
dear how to interpret the words, the team can appeal to the interview-
er to check wh~er 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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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
d,esigner 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.

~

I
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FIGURE 8.4 Grouping notes to reveal design significance.

. FIG U R E 9. S Revealing a common theme.

When notts are collected togemer, 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
~le; 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

Labels are the customers
vokespeakingftom the
wall
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Labels become the
meaning we design from

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 speab the user's issues to the design tearn-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 levd, 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 labd. 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-Ievd
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 dde-
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 ddegating 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 themsdves or because they choose not to deal
with it. They pick someone dse to do it either by

I 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 ddegate 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 tdls a coherent story about pan of the work,

Tht' affinity tt'/Ls a story

of tht' custom" that
matUrs for dt'sign

1
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FIG U R E 9.6 A section of an affinity diagram.

and the whole wall brings together all issues and observations to tell a

single story about the customer population.

STEPS

. Print the notes captured during incerpreution sessions in a 3 X 5-inch grid and cuc
apart so each is on ics own label-sized slip of paper.

. Put notes up on the wall one ac a time. After each note goes up, add noces that go

with ic.
. When there are too many groups to keep crack of, Star[ labeling them with blue

Post-ics.
. As gcoups accumulate individual notes, break chem down so there are no more than

four noces in a group.
. Add pink- and green-level notes co collect groups.

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

The affinity captures the
insight of all the brains on

the team
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suppon 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 resul~ is exciting for everyone:
a single. sweeping reorganization of the customer data arranged like a

The affinity organizes
hundreds of Post-its into a

story in a single day
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Roles are very consistent
across any work domain

Individuals play multiple
roles

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 con$olidating 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 playa 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.

ANALYTICAL SCIENTIST

-run experimental tests on substances

-interpret test resultS

-document and repon resultS of testS

~edule test requests from multiple people and depanmentS

-clean glassware

-research appropriate test equipment for group

-repon resultS and trade-offs to group

--order basic supplies

-hdp other scientists run tests

It is common, when How models are created by real teams, to discov-
er overlooked responsibilities by examining the interaction betWeen
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Help running tests

Request for help

FIGURE 8.7 Identifying ccspowibilitics.

A role collects

rt'sponsibili~. which
accomplish an intent

people. In Figure 9.7, the How to "Scientist" indicates an additional
responsibility: to give other scientists hdp on running tests. Informal
responsibilities sudt 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 (mum as we asked
whether two notes should go with each other in the affmity): "Interpret
test results" is critical to the Expcrimenter. An experiment is run by the
striCt rules of experimental science; scientists need' to know that the
results are reponed by the same striCt rules or their hard work is wasted
'and their reputation jeopardized. It bdongs with the Experimenter role.
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"DoaJ.ment and ~rt 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 fir 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 tadar's laboratories. It can be
supported with the data, by checking with the interviewers, and by
checking back with the CWtomers if necessary.
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-run experi11c1CQtal tests on aubsrances

-interpret rest results

-document and report results of tests

-help other acientistS run teatS ,
.

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 sdtedule 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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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 experim,ents
are tests, "Experimenter" better captUres the flavor of the work and
mind-set of the people.
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EXPERIMENTER

-run experimental tests on substances

-interpret test tesults

-document and repon results of tests

-hdp other scientists run tests

-describe what's needed of new equipment

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 hdp 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 aqua! variation in work
practice, not hypothetical situations that never actually occur.

Design the system for the
role variation that

actually occurs
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us U4

Pm router problem
. Trigger: Person walks into office to

~port problem--can't access files on
another machine

.' Go into lab to look at equipment

. Rick switd1cs to do loop-back tests,

isolating wire, Mux, router
. Detennine probiem-bad router

FhAD-In-l
. Trigger: Watcher send. mail that the

All-ln-1 (AI) mail system isn't
working

. Log on[O failing system [0 search for

problem. Discover the Al mail process has

aashed (ACCVIO)
. Look at the rime of die crash: only

this morning
. Try [0 ~ the process by hand

. Process ~n't lQtart

. CallAT&:T people in second

Organization
. Do a>metbing else while waiting for

AT&:Ttoabowup. AT&T comes to look at problem. Look at the process log; can't rdl why

it won't Stan
. Call expert backup group for hdp . Look. in book to tell whid1 wile is

which; shOw which nodes are on
which wires and which wile 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 t
I
t

I

I

(

I

J

(

l

1

1

i

. Ask. them to log into the system and

look at ptoblem. Keep looking for problem in parallel. Seardl for problem
I . DiICOVer that process can't C~te a

needed directory. Try to create needed direCtory by hand. [Look to see if directory ClQted]
. Can't create directory; disk is too

fragmented. Call open backup to explain

problem; type and talk on speaker
phone at the same time

. Discuss problem; agree on the exact

procedure to foUow. Implement fix
. Write mail to users describing changes

that affect: them

.Done

FIGURE 9.8 Two ways to di2gnosc a problem.
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A88TRACT 8TKP

. Trigger: Find out about

probkm
-Automated procedure
-Someone ~ports problem

us U4. Trigger: Watcher lends mail

that the AIl-In-1 (AI) mail
system isn't working

. Trigger: ~n waIb into office
to repon problem; can't access
fib on another machine

F' I G U R. 8. t 0 Alternative uiggers.

Match up steps doing
the same thing

in dIe 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. Sum 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 ead1 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 US call for hdp.
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).

Bodt U4 and US next try different things on the system until the
problem is identified. "Discover the Al mail process has crashed" and
"Determine problem-bad router" both seem to mark the point at
which the wer 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 US's sequence didn't write down sum a step, but
it's implied by "Discover the Al mail process has crashed"-US must
have done something (looked at running processes or looked at
process logs) to discover the process is down. But as US's sequence
indicates, all that's happened so far is to discover why the symptom is
happening; the underlying problem (a full disk in US'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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ACTIVITY

DiasIiose
pn»blem

us U4A..TRACT 8TKP. Eltimate impaCt of

problem
. Dccide wbedlcr I can fix

the problem
. If I decide I can fix it:
. Attempt fix

. ~k at the time of the
auh: only dtis morning

. (Decide to fix) . (Decide AT&T has to fix)

. See if fix worked

. Try to figure out why it
didn't work

. TrytO~tbep~
byband

. ~ wont taWt

. look at the p~ log;
can't tell why it won't start

Getilelp . Call cxpen backup group
for hdp

. Call AT&T ~ple in
acond orpl'~cion

. Decide I ant fix it. call
on hdp

P'IGURE 8.13 Diagnosing a problem.

We decide what they are and write them down. We talk to the inter-
viewer if we arctit sure of an inte1pretationor dteck back with die 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 die 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.

STEPS

. SeleCt three or four sequences addressing me same task. Look for derailed sequences

mar, at a qua -=an, xem like dJey will consolidare ~nably wdI.
. Scan me sequences to identify activities. Mark me point where me first activity ends

in each sequence.
. Matd1 me uiggers across sequences. Be aware mat me instances may start at different

points in the story.
. MatCh steps of ,me sequence within me first activity. Wrire in omitted steps if

necessary to make matChing steps easier.
. Wrire abstn.Ct steps as you go. Wrire any breakdowns on me abstract steps as you

come to them.
. At a convenient stopping point-dte end of me activity or me end of me sequcn~

go back and wrire intents for each step.
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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 Bow modd

to ide~tify the important tasks-the ones .that hdp
the user accomplish their central responsibilities. If
the task will not be supponed by the system, there's
no need for a consolidated sequence model for that
task. It's sufficient to scan the individual models for

j intents or breakdowns that might need to be

addressed or that might inform another mood. 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 supponed in other
ways or rendered irrelevant.

f.
iI
c
J

Mak~ sure your system
accounts for all intmts

bifore automating a task
,
C
t

CONSOLIDATING ARTIFACT

MODELS

Conso/idatt'd artifacts
makt' cont't'ptua/
distinctions co~

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

dues to me appropriate structure for a system in the concepts mey rep-
resent. They reveal work intents that must be supported and that
might otherwise be overlooked. And an inquiry into the details of their
struaure 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 mey create and U5e-either by building
the artifact in a particular way or by making annotations on an artifact
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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-

. wing 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.

Identify the usage and
intent of each part
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Shared calendarsPersonal calendars
because large and hung on wallAlways available. beca~ small and portable

Scotch tape doses off pastCosed past. open futureRubber band doses off past

Appearance fits
with personal style. through nice cover, interior design . .. through art decoration around a theme

Week -or month . /""" M~ only -
" " /,

~

IIIU.

21
I~ I:,. c...na I

FIG U R E 9. t 6 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 suucture and usage within each part. Identify breakdowns.

. Build a typical artifact, showing all the common parts, usage, and intent. and
showing how they are ptesented where relevant. Show breakdowns.

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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priority 1 event, and so on. But we do not have the data to suppa"
any of this. Saying some events are important is a very much simpler
concept. Not only would mese 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 me 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 hdp keep us from overcom-
plicating the system.

When an anifact 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 ~ss
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 opponunities for you to suppa"
the work better.

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

I In this case, we decided to look at calendars of diE.
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 pan, 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 anifact together, the diagram hdps 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.~

Make' the' consolidatt'd
artifact a good

communication tool
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ConsoliJatt'a artifacts
show the ftotprints
left by talks

~

identify hidden intents that might otherwise go undetected and be
unsupported in the system you build. They record the footprints left by

I multiple sequences, often more than you could ever
observe in person. One team examined scores of

tracking tickets, colleCting from ead1 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 focw. 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 wdl.

s

I

CONSOLIDATING PHYSICAL

MODELS

Physical mo~u ~al
how spac~ and layout
affict work

The physical modd shows the StructUre of the physical environment
as it affects the work. Individual physical mOOds show the workplace

and site for each user interviewed. Individual mod-
I els show how the place is structured, how it is orga-

nized to suppon work, and how people and things
move through the space in the course of getting
work done. The consolidated physical modds show
the common physical StruCture across the CWtomer

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 OYer. 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
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Look at how objects
cluster and their

proximity to people

~

IdmtifJ th~ constraints
that th~ mvironmmt

imposes on work

rdationship to each other and the hardware they use-these are all
distinctions that can be identified on site models if relevant to the

I projeCt focus. Within an office, the location of
desks, chairs, the in-box, and the telephone relative
to each other and the ocaIpant all revea1 the organi-
zation of the space to suppon 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
modd 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 modd. But workplaces are much
more malleable and revea1 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 tdephones, calendars, and address books are repeatedly
collected in one comer 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 modd
revealed that these are all pan 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 mOYement of documents around an office are
: both useful to represent. The movement of people

through space shows what the system must allow for
I and suggests opponunities to reduce the need to

walk around. Movement of things in the course of

Show movemmt patttmr
and b~~kJowns
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(Realty a trash can;

trash can behiIw/J

~Mappers.
soda .cans-

no real documents Communications Referer\ce

~ .* j ~tion + *
Reference material

~
Workstation

1"1,
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Out of easy
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TrISh can

"

(Trash can
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center Where people drop is l»Jeprint

documents off hdder

Drop..offplace

po I G U R E 9. t 8 Inquiring in to usage and structure of spaa.

Draw the model to reveal
the issues the team should
talk about

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 anifacts 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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Gets ~ed on
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up by coworker

FIG U R E 9. t . Movement through a space.

consolidated physical mood shows the common structure and all the
variations in that structure across users.

STEPS. Group the physical modeb by type of place.

. Then walk ead1 modd in fUrn. identifying the different places in the mood. Label

eacl1 place with name and intenL
. For ead1 type of place. identify common StrUcture. Show where the arrifacta and tOOh

appearintheplace.. Look at movement on eacl1 of the individual models.
~

. Build a conJOlidatcd model showing all the parts and their structure. Carry over

intents, usage. and breakdowns from the individual modeb. Write any insights on the
model.

EI
Rolodex
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First, find aD the

influmcm

Then. add unique

influences between

injlumctTS

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 modd, cataloging and grouping inBuencers (bubbles).

We group inBuencers 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 choQse 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 inBuencers.
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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THE THOUGHT PROCESS

OF CONSOLIDATION

Induction rtVeals the
pattern and meaning
hidden in work instances

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.

Takenotogetber. 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 ahd physical
models identify additional intents from the structures people create.
The affinity shows intents direcdy. 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 pcople
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 strat~es 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 struaurt. 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
FUseful; when not. the system can provide better alternatives.
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Usejill design data ~eals
the intent, stra~
structure, concepts, and
mind-set of thew"

StruCtUres also represent trmceptr. Concepts are aeated by people to
help them manage and think about their work. When they create ani-

I facts in me ooune of doing work. mer naruraIly repre-
sent the concepts in me arrifaa. The afFmity names
and highlights additional concepts. WIth an under-

I sran~ of the concepts that organize work, designers
can sttucture systems to implement and oommunicare
in terms of those concepts. Building the user's con-
cepts into the system makes it easier to learn and use.

Fmally, all mese implications are affected by the customer's mina-
set. The cultUral modd shows mind-set explicidy, but it can also be
inferred from the physical environment and the detailed steps that
pcople rake in accomplishing a task. Understanding the alStomer'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, Stntcgy, StruCture, ooncepts, -and mind-set
are key to dTcctive 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 aaoss a customer population. They make me alStomer
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.


