The Foundations of Design:
Scenarios and Requirements

i the two previous chapters, we talked about how to gather qualitative informa-
0n about users and create models using that information Through careful analy-
BB Of user research and synthesis of personas and other user models, we create a
BT picture of our users and their respective goals. This brings us, then, to the crux
Bthe whole method: how we use this understanding of people to create design
Bliitions that satisfy and inspire users, while simultaneously addressing business
WS and technical constraints,

i chipter describes the first part of a process for bridging the research-design
sitemploys personas as the main characters in a set of techniques that rapidly
WAL design solutions in an iterative, repeatable, and testable fashion, This
88 has four major activities: developing stories or scenarios a

Biing ideal user interactions,
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Scenarios: Narrative as a Design Tool

Narrative, or storytelling, is one of the oldest human activities. Much has been writ-
ten about the power of narrative to communicate ideas. However, narrative is also
one of our most powerful creative methods. From a very young age, we are accus-
tomed to using stories to think about possibilities, and this is an incredibly effective
way to imagine a new and better future for our users. Imagining a story about a per-
son using our product leverages our creativity to a greater power than when we just
imagine a better form factor or configuration of screen elements. Further, because
of the intrinsically social aspect of narrative, it is a very effective and compelling
way to share good ideas among team members and stakeholders. Ultimately, expe-
riences designed around narrative tend to be more comprehensible and engaging
for users because they are structured around a story.

Evidence of the effectiveness of narrative as a design tool is all around us. The
famous Disney Imagineers would be lost without the modern-day myths they use
as the foundation for the experiences they build. Much has been written about this
idea: Brenda Laurel explored the concept of structuring interaction around
dramatic principles in her 1991 book Computers as Theater, where she urges us to
“. .. focus on designing the action. The design of objects, environments, and char-
acters is all subsidiary to this central goal.”’ John Rheinfrank and Shelley Evenson
also talk about the power of “stories of the future” for developing conceptually
complex interactive systems,” and John Carroll has created a substantial body of
work about scenario-based design, which we discuss later in this chapter.

Narrative also lends itself to effective visual depictions of interactive products.
Because interaction design is first and foremost the design of behavior that occurs
over time, a narrative structure, combined with the support of fast and flexible
visualization tools (such as the humble whiteboard), is perfectly suited for moti=
vating, envisioning, representing, and validating interaction concepts,

Interaction design narratives are quite similar to the comic-book-like sequences
called storyboards that are used in the motion picture industry. They share two sigS
nificant characteristics: plot and brevity. Just as storyboards breathe life into @
movie script, design solutions should be created and rendered to follow a plot —#
story. Putting too much detail into the storyboards simply wastes time and mong
and has a tendency to tie us to suboptimal ideas simply because drawing them coi
sumes significant resources.

In the initial requirements definition phase we are free to focus only on the g
points,” allowing us to be fluid as we explore design concepts. Because they are eno
to convey the action and the potential experience, many millions of Hollywood d8

have peg,

on the p
SO}ut‘ion
Productic
a Workjnf

Scena

In the j9c¢

tion) com

Came r_he :
Problem ¢
and fﬂustr.-
book, Mak

Scenarip
r‘mpz’ia'r.{
articular
ios comp,
descripe
10 coordj,

Carroll’s y
tasks, It con
dre E!bstracn
Progr amme;

gMthougt, ¢,
PProaches ]

* Carrg
cient|
ble to

Users

i CarroJ

ing the
Carroll
goals ¢
user ac
b tized v
dﬁfimﬁ‘
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have been invested on the basis of simple pencil sketches or line drawings. By focusing
on the narrative, we are able to quickly and flexibly arrive at a high-level design
solution without getting bogged-down by the inertia and expense inherent to high-

production-value renderings (though such renderings are certainly appropriate once
a working design framework is in place)

Scenarios in design

In the 1990s, substantial work was done by the HCI (Human-Computer Interac-
tion) community around the idea of use-oriented software design. From this work
came the concept of the scenario, commonly used to describe a method of design
problem solving by concretization: making use of a specific story to both construct

and illustrate design solutions. These concepts are discussed by John Carroll, in his
book, Making Use:

Scenarios are paradoxically concrete but rough, tangible but flexible . . . they
implicitly encourage “what-if?” thinking among all parties. They permit the
articulation of design possibilities without undermining innovation . . . Scenar-
ios compel attention to the use that will be made of the design product. They can
describe situations at many levels of detail, for many different purposes, helping
to coordinate various aspects of the design project.’

Carroll’s use of scenario-based design focuses on describing how users accomplish
fasks. It consists of an environmental setting and includes agents or actors that

are abstracted stand-ins for users, with role-based names such as Accountant or
Frogrammer.

Withough Carroll certainly understands the power and importance of scenarios in

e design process, we've found two shortcomings with scenarios as Carroll
#hproaches them:

* Carroll's concept of the actor as an abstracted, role-oriented model is not suffi-
ciently concrete to provide understanding of or empathy with users. It is impossi-

ble to design appropriate behaviors for a system without understanding the
users of the system in specific detail.

Carroll's scenarios jump too quickly to the elaboration of tasks without consider-
ing the user's goals and motivations that drive and filter these tasks. Although
Carroll does briefly discuss goals, he refers only to goals of the scenario. These
goals are circularly defined as the completion of specific tasks. In our experience,
user goals must be considered before user tasks can be identified and priori-

tized. Without addressing the motivation of human behavior, high-level product
definition can be difficult and misguided.
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The missing ingredient in Carroll’s scenario-based design methods is the use of id
personas. A persona provides a tangible representation of the user to act as a believ- ; cal us,
able agent in the setting of a scenario. In addition to reflecting current behavior ound I
patterns and motivations, personas enable the exploration of how user motivations Once th,
should inflect and prioritize tasks in the future. Because personas model goals and develope
not simply tasks, the scope of the problems addressed by scenarios can be broad- revised ¢
ened to include those related to product definition. They help answer the questions, tions wig
“What should this product do?” and “How should this product look and behave?” narios fo,
on how ,
: : : iteratively
Usmg personas in scenarios Th
Persona-based scenarios are concise narrative descriptions of one or more personas desi;’:gszi;
using a product to achieve specific goals. They allow us to start our designs from a and typical
story describing an ideal experience from the persona’s perspective, focusing on Posed sojyt

people, and how they think and behave, rather than on technology or business goals. Scenarios
Cca

Scenarios can capture the nonverbal dialogue* between the user and a product, envi-
ronment, or system over time, as well as the structure and behavior of interactive
functions. Goals serve as a filter for tasks and as guides for structuring the display of
information and controls during the iterative process of constructing the scenarios.

PerSOna

Scenariog an
System. Hoy,
an iterative
Cific users (pe
the prior; ty of
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Scenario content and context are derived from information gathered during the
Research phase and analyzed during the Modeling phase. Designers role-play per-
sonas as the characters in these scenarios,’ similar to actors performing improvisa-
tion. This process leads to real-time synthesis of structure and behavior —
typically, at a whiteboard — and later informs the detailed look-and-feel. Finally,
personas and scenarios are used to test the validity of design ideas and assumptions

throughout the process.
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at different points in the process, each with a successively more interface-sp
focus. The first — the context scenario — is used to explore, at a high level, how i
product can best serve the needs of the personas. (We used to call these “day-in-th
life scenarios,” but found that term excessively broad.) The context scenarios are &
ated before any design is performed and are written from the perspective of il
persona, focused on human activities, perceptions, and desires. It is in the develd]
ment of this kind of scenario that the designer has the most leverage to imaginé
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ideal user experience, More detail about the creation of this type of scenario can be
found later in this chapter, under Step 4 in the Requirements Definition process,

Once the design team has defined the product’s functional and data elements, and
developed a Design Framework (as described in Chapter 7), a context scenario is
revised to become a key path scenario by more specifically describing user interac-

narios focus on the most significant user interactions, always maintaining attention
on how a persona uses the product to achieve their goals. Key path scenarios are
iteratively refined along with the design as more and more detaj] is developed.

Throughout this process,
design solution in a variet

and typically take the form of a number of “what if ., » Questions about the pro-
posed solutions. More detail about development and use of key path and validation
scenarios can be found in Chapter 7.

Persona-based scenarios versus use cases

Scenarios and use cases are both method

& In our experience, the biggest shortcoming of traditional use cases as a basis
nteraction design is their tendency to treat all possible user interactions as
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Requirements: The "What” of
Interaction Design

The Requirements Definition phase determines the what of the design: what infor-
mation and capabilities our personas require to accomplish their goals. It is
absolutely critical to define and agree upon the what before we move on to the next
question: how the product looks, behaves, operates, and feels. Conflating these two
questions can be one of the biggest pitfalls in the design of an interactive product.
Many designers are tempted to jump right into active design and render possible
solutions. Regardless of how creative and skillful you are, we urge you not to do
this. It runs the risk of turning into a never-ending circle of iteration; proposing a
solution without clearly defining and agreeing upon the problem leaves you with-
out a clear method of evaluating the fitness of the design. In lieu of such a method,
you, your stakeholders, and your clients are likely to resort to taste and gut instinct,
which have a notoriously low success ratio with something as complex as an inter-

active product.

Define what the product will do before you design how the prod-

DESIGN |

principle [ uct will do it.

that our concept of a “requirement” here is much different

It's important to note
product-

from the way the term is commonly misused in the industry. In many
development organizations, “requirement” has come to be synonymous with “fea-
ture” or “function.” While there is clearly a relationship between requirements and
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functions (which we leverage as a key part of our design process, as you will see in R e .
the next chapter), we suggest that you think of requirements as synonymous with q uire
needs. Put another way, at this point, you want to rigorously define the human and P erso na

business needs that your product must satisfy. s
Another critical reason not to conflate requirements with features is that in figurs '
ing out the best way to meet a particular human need, an interaction designer has
an extraordinary amount of leverage to create a powerful and compelling products
Think, for example, about designing a data analytics tool to help an executive bels
ter understand the state of his business. If you jump right to the how withaul
understanding the what, you might assume that the output of the tool should
reports. It would be easy to come to this conclusion; if you went out and perform
user research, you probably would have noticed that reports are a very widespies
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and accepted solution. However, if you imagine some scenarios and analyze your
users’ actual requirements, you might realize that your executive actually needs a

way to recognize exceptional situations before opportunities are missed or prob-

lems arise, as well a way to understand emerging trends in the data. From here, it
isn’t difficult to see that static,

flat reports are hardly the best way to meet these
needs. With such a solution, your executive has to do the hard work of scrutinizing
several of these reports to find the significant data underlying such exceptions and
trends. Much better solutions might include data-driven exception reporting or
real-time trend monitors.

A final reason to separate problem and solution is that such an approach provides
the maximum flexibility in the changing face of technological constraints and
opportunities. By clearly defining the user need, designers can then work with tech-
nologists to find the best solutions, without compromising the product’s ability to
help people achieve their goals. Working in this manner, the product definition is
not at risk when the implementation runs into problems, and it becomes possible
to plan long-term technology development so that it ¢
sophisticated ways of meeting user needs.

an provide increasingly

As we've mentioned briefly, these requirements come from several sources. Per-
sonas’ previous experiences and mental models often result in some baseline expec-
tations of the product. We derive the bulk of the user requirements from analyzing
ideal usage scenarios, and understand business and technical requirements from

our stakeholder interviews. Our Goal-Directed process for defining product
fequirements is described below.

Requirements Definition Using
Fersonas and Scenarios

WS discussed briefly in Chapter 1, the translation from robust models to design solu-
B0ns really consists of two major phases: Requirements Definition answers the
bbad questions about what a product is and what it should do,
Befinition answers questions about how a product behaves and ho
Bltieet user goals. In this section,
iwed by a discussion of the Fr
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i Halley.
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amework Definition in Chapter 7. The methods
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The Requirements Definition process comprises the following five steps (which are

described in detail in the remainder of this chapter):

1. Creating problem and vision statements

2. Brainstorming
3. Identifying persona expectations

4. Constructing context scenarios

5. Identifying requirements

proceed in roughly chronological order, they represent an
to cycle through Steps 3 through 5 several
This is a necessary part of the process and
description of each of these steps follows.

Although these steps
iterative process. Designers can expect

times until the requirements are stable.
shouldn’t be short-circuited. A detailed

Step 1: Creating problem and vision statements
f ideation, it’s important for designers to have a clear
While the Goal-Directed method aims to compre-

hensively define the product through personas, scenarios, and requirements, it is
often useful at this point to define what direction these scenarios and requirements
should be headed in. At this point in the process, we already have a sense of which
users we're targeting and what their goals are, but lacking a clear product mandate,
there is still room for considerable confusion. Problem and vision statements pro-
vide just such a mandate and are extremely helpful in building consensus among

stakeholders before the design process moves forward.

Before beginning the process o
mandate for moving forward.

|, the problem statement defines the purpose of the design initiative.”
hould concisely reflect a situation that needs chang-
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The vision statement is an inversion of the problem statement that serves as a
high-level design objective or mandate. In the vision statement, you lead with the

user’s needs, and you transition from those to how business goals are met by the
design vision:

The new design of Product X will help users achieve G by giving them the ability
to perform X, Y, and Z with greater [accuracy, efficiency, and so on], and without
problems A, B, C that they currently experience. This will dramatically improve
Company X’s customer sq tisfaction ratings and lead to increased market share.

The content of both the problem and visi

research and user models. User goals an
and secondary personas,
interviews,

on statements should come directly from
d needs should derive from the primary
and business goals should be extracted from stakeholder

plored market niches, when formulating user
and vision statements helps to establish te
orities of design activity to follow.

goals and frustrations into problem
am consensus and attention on the pri-

Step 2: Brainstorming

At the early stage of Requirements Definition, brainstorming assumes a somewhat
onic purpose. At this point in the project, we have been researching and modelin g

Users and the domain for days or even months, and it is almost impossible to avoid
laving developed some preconceptions ab.
8er, we'd ideally like to

ME product. The reason we brainstorm at thi

45 out of our heads so that we can record th
e being,

$ point in the process is to get these
em and thereby “let them go” for the

fiEprimary purpose here is to eliminate as much preconception as possible, allow-
i designers to be open-minded and flexible as they use their imagination to con-
MIEL scenarios, and use their analytic minds to derive requirements from these
BlArios. A side benefit of brainstorming at this point in the process is to switch

Btbrain into “solution mode.” Much of the work performed in the Research and

Bieling phases is analytical in nature, and jt takes a different mindset to come up
linventive designs.
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Brainstorming should be unconstrained and uncritical — put all the wacky ideas
youw've been considering (plus some you haven’t) out on the table and then be pre-
pared to record them and file them away for safekeeping until much later in the
process. It’s not necessarily likely any of them will be useful in the end, but there
might be the germ of something wonderful that will fit into the design framework
you later create. Karen Holtzblatt and Hugh Beyer describe a facilitated method for
brainstorming that can be useful for getting a brainstorming session started, espe-
cially if your team includes nondesigners. i

Don’t spend too much time on the brainstorming step; a few hours should be more
than sufficient for you and your teammates to get all those crazy ideas out of your
systems. If you find your ideas getting repetitious, or the popcorn stops popping,
that’s a good time to stop.

Step 3: Identifying persona expectations

As we discussed in Chapter 2, a person’s mental model is their own internal repre-
sentation of reality — the way they think about or explain something to them-
selves. Mental models are deeply ingrained and are often the result of a lifetime of
experience. People’s expectations about a product and the way it works are highly
informed by their mental model.

Returning to our discussion in Chapter 2, it’s absolutely critical that the repre-
sented model of the interface — how the design behaves and presents itself —

should match the user’s mental model as closely as possible, rather than reflecting
the implementation model of how the product is actually constructed internally.

In order to accomplish this, we must formally record these expectations. They will

be an important source of requirements. For each primary and secondary persona,

you must identify:

b Attitudes, experiences, aspirations, and other social, cultural, environmental, and
cognitive factors that influence the persona’s expectations

» General expectations and desires the persona may have about the experience of
using the product

» Behaviors the persona will expect or desire from the product

» How that persona thinks about basic elements or units of data (for example, in &%
e-mail application, the basic elements of data might be messages and people)

Your persona descriptions may contain enough information to answer the
questions directly; however, your research data will remain a rich resource. Use il
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analyze how interview subjects define and describe objects and actions that are part

of their usage patterns, along with the language and grammar they use. Some
things to look for include:

> What do the subjects mention first?

» Which action words (verbs) do they use?

> Which intermediate steps, tasks, or objects in a process don't they mention?
(Hint: These might not be terribly important to the way they think about things.)

Step 4: Constructing context scenarios

While all scenarios are stories about people and their activities, context scenarios
are the most storylike of the three types we employ. The focus is on the persona’s
activities, as well as her motivations and mental model. Context scenarios describe
the broad context in which usage patterns are exhibited and include environmental
and organizational (in the case of enterprise systems) considerations. '

As we discussed above, this is where design begins. As you develop context scenarios,
you should be focusing on how the product you are designing can best help your
personas achieve their goals. Context scenarios establish the primary touch points
that each primary and secondary persona has with the system (and possibly with
other personas) over the course of a day or some other meaningful length of time.

Lontext scenarios should be broad and relatively shallow in scope. They should not
describe product or interaction detail but rather should focus on high-level actions
fiom the user’s perspective. It is important to map out the big picture first so that
€ can systematically identify user requirements. Only then will we be able to
8sign appropriate interactions and interfaces.

Sontext scenarios address questions such as the following:

» |nwhat setting(s) will the product be used?

* Will it be used for extended amounts of time?

* Is the persona frequently interrupted?

* Are there multiple users on a single workstation or device?

* With what other products will it be used?

What primary activities does the persona need to perform to meet her goals?
What is the expected end result of using the product?

How much complexity is permissible, based on persona skill and frequency of use?
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15 minutes. When she flips open the phone, it shows not only the appointment,
but a list of all documents related to Frank, including e-mails, memos, phone
messages, and cal| logs to Frank’s number. Vivien presses the cal| button, and
the phone automatically connects to Frank because it knows her appointment
with him is soon. She lets him know she'|l be there in 20 minutes,

- Vivien gets to the Property on time and starts showing it to Frank. She hears the
phone ring from her purse. Normally while she is in an appointment, the phone
will automatically transfer directly to voicemail, but Alice has 3 code she can
Press to get through. The phone knows it's Alice calling, and uses a distinctive
ring tone.

ef tone Vivien recognizes as her husband’s; she sees
he's sent her an instant message: “|'|| get Alice; good luck on the deall”

3

sbout interfaces or technologies, It’s important to create scenarios that are within

W€ realm of technical possibility, but at this stage the details of reality aren’t yet

Hiportant. We want to leave the door open for truly novel sol utions, and it’s always

BSSible to scale back; we are ultimately trying to describe an optimal, yet still feasi-

# Experience. Also notice how the activities in the scenario tie back to Vivien’s
and try to strip out as many tasks as possible.

b ay seem a bit magical, but all are possible with technology available
88 the goal-directed behavior, not the technology alone, that provides the
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fenzay In early stages of design, pretend the interface is magic.

[ — |

DESIGN l

Step 5: Identifying requirements

After you are satisfied with an initial draft of your context scenario, you can analyze
it to extract the personas’ needs or requirements. These requirements can be
thought of as consisting of objects, actions, and contexts." And remember, as we dis-
cuss above, we prefer not to think of requirements as identical to features or tasks.
Thus, a need from the scenario above might be:

Call (action) a person (object) directly from an appointment (context).

If you are comfortable extracting needs in this format, it works quite well; other-
wise, you may find it helpful to separate them into data, functional, and contextual
requirements, as described in the following sections.

Data requirements

Personas’ data needs are the objects and information that must be represented in
the system. Using the semantics described above, it is often useful to think of data
requirements as the objects and adjectives related to those objects. Common exam-
ples include accounts, people, documents, messages, songs, images, as well as
attributes of those such as status, dates, size, creator, subject, and so on.

Functional requirements

Functional needs are the operations or actions that need to be performed on the
objects of the system and which are typically translated into interface controls.
These can be thought of as the actions of the product. Functional needs also define
places or containers where objects or information in the interface must be dis-
played. (These are clearly not actions in and of themselves but are usually suggested
by actions.)

Other requirements

After you've gone through the exercise of pretending it’s magic, it’s important to get
a firm idea of the realistic requirements of the business and technology you are
designing for (although we hope that designers have some influence over technol-
ogy choices when it directly affects user goals).

» Business requirements can include development timelines, regulations, pricing

structures, and business models.
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» Brand and experience requirements reflect attributes of the experience you

would like users and customers to associate with your product, company, or
organization.

» Technical requirements can include weight, size, form factor, display,

power con-
straints, and software platform choices.

»> Customer and partner requirements can incl

ude ease of installation, mainte-
nance, configuration, support costs, and licensing agreements.

Having performed these steps, you should now have a rough, creative overview of
how the product is going to address user goals in the form of context scenarios, and
areductive list of needs and requirements extracted from your research, user mod-
els, and the scenarios. Now you are ready to delve deeper into the details of your
product’s behaviors, and begin to consider how the product and its functions will
be represented. You are ready to define the framework of the interaction.
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