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ABSTRACT
Personas as a Design Tool for Interactive Systems
Nathalie Barthe
This thesis investigates the concept of personas, which are narrative representations of
specific individuals of an interactive system’s target audience. Personas aim at involving
users in the design process to improve the usability of an interactive system before its
development and deployment. This thesis first highlights the differences between design
as defined in engineering and interaction design. Interaction design, which has its
foundations in the human computer interaction community, is identified as an activity of
researching, planning and modeling the software behaviours and services from the user’s
perspective. After discussion of user involvement in software development, we introduce
a 3-steps model of the design process and review interaction design methodo}ogies and
their way to “know the users”. Models of users’ knowledge promoted in those
methodologies are exposed and the persona model, rationale and lifecycle are described
in details. Personas’ uses and benefits are explained within the software engineering
lifecycle and interaction design practices. Also, personas’ mechanisms and effects are
discussed in context of the design activity in terms of innovation, engagement and
reflection-in-action. Then, with the help of two studies, a survey and an ethnographic
report, personas are found useful and usable for software designers but their contribution
in the overall software development lifecycle is questioned. Therefore, the need fo
formally assess the quality in use of personas and the challenges this tool faces in the

software engineering community are identified.
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1 Introduction

1.1 Moetivation and Justification

CHAQS, a survey and case studies report on software projects’ failure produced by The
Standish Group (1995), states that:

e the number one factor for the success of sofiware projects is user imvalvemeét
(15.9% of responses),

e the number one factor that causes software projects to be challenged is the lack of
user input (12.8% of responses)

e the number one factor explaining why sofiware projects are impaired and
ultimately canceled is incomplete requirements (13.1% of responses),

e the number two factor for impaired projects is again lack of user involvement
(12.4% of responses).

In software product development, marketing research usually brings the users’ needs
list into the software lifecycle. But obviously, software project success calls for more
than market research data. Software practitioners need operational users’ involvement
and inputs that marketing, which is “primarily concerned with making business decisions,

forecasting sales and quantifying business models.”, cannot deliver (Gilmore, 2002).

1.2 Research Goal and Methodology

Personas, which are narrative representations of typical users of an interactive system,
are becoming very popular as a tool for software design and have been receiving more

and more attention in the human-computer interaction community in the past few years.



Personas are a hot topic on mailing lists like chi-web or u-test, where many designers are
writing about their interest and use of this technique. In the "Design comer” of her
InContext company's website (http://www.incent.com), Karen Holtzblatt reports that in a
recent panel discussing and comparing user-centered design methodologies at the ForUse
2002 conference, all the panellists chose personas as the technique they would use across
all methodologies.

As one can see, there is a lot of talk around personas. However, beyond the buzz, what
are they all about? Where do they come from? On what grounds are they standing on?
Which user input are they bringing to designers, software design methodologies and
processes? More specifically, this thesis follows these goals and methodologies.

e From a review and analysis of the formats proposed so far, this thesis looks at
how personas are built and what is the information generally included in a
persona.

e Using a model of the design process, this thesis discusses how and at which stages
of the software design and development process personas are better fitted and
useful.

e With the help of an empirical sarvey with a sample of designers, this thesis
explores if personas are a usable concept for software practitioners unfamiliar

with usability techniques?

1.3 Thesis Outline

This thesis explores personas, as archetypal models of users acting as proxies for user
mvolvement and input in an interactive systems design process. In the first section, the

paradigm adopted in this thesis, human-computer interaction, is presented in parallel with
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software engineering and software quality. After, interaction design methodologies are
reviewed. In the second section are described the design applications of knowledge about
users in terms of user profile, context of use, cognitive models and user classes. The third
section details the concept of personas, from its origin to its lifecycle. The fourth section
looks more specifically at personas as a design tool in the software design practice. It
talks about where personas fit within the software lifecycle and how they contribute to
the design activity in itself. Finally, this thesis investigates the usability and quality in use
of personas as a tool for the design of interactive systems and questions its input in the

HCI body of knowledge.



Design and User Involvement

What is sofiware design? What is software product guality? What knowledge and
activities provide software designers with a basis to create software product of quaiity?
What user involvement or knowledge is necessary for that activity? Those questions are
at the heart of software design engineering activities. Many scientific paradigms, from
natural sciences to human sciences, have been engaged to explore and bring light to these
design engineering questions.

In the next three sections we present the software design theoretical framework that is
employed for this thesis on personas as a software interaction design tool. First, software
design and software product quality are defined and discussed in terms of usability and
quality in use. Secondly, interaction design for such quality is reviewed from a human-
computer interaction (HCT) perspective. Also, the chosen model of the design activity is
presented. Third, some HCI design methodologies are summarized. Finally, HCI-oriented
models of knowledge about the users are described. This background and related works
will then allow the investigation of the persona tool in relation to interaction design

activity.
2.1 Software Design

2.1.1 Design in Software Engineering

From the perspective of a waterfall lifecycle model, software design is the development
activity taking place between requirements analysis and implementation in order to create

software. Software is “all or part of the programs, procedures, rules, and associated



documentation of an information processing system’ (ISO/IEC 2382, 1993). The activity
of software design can be broken down into two areas: internal design and external
design (Lowgren, 1995). Infernal sofiware design focuses on the conceptualization of
software “objects™: system interfaces, algorithms, databases, classes, routines, variables,
etc. for software construction. Internal design has mostly to do with researching, planning
and modeling in terms of software coding. External sofiware design focuses on the
conceptualization of software “functions and their delivery”: behaviors, services,
dialogues, information displays, appearance, help documentation, etc. for software
achievement. External design has mostly to do with researching, planning and modeling
in terms of user-@ﬁware interaction.

Having made that distinction, we note that the boundaries between internal and external
software design are permeable since one necessarily is in need of, and influences the
other. This thesis will concentrate only on external software design, called interaction

design, due to its focus on the design interactive systems.

2.1.2 Software Design Quality

As defined in ISO/IEC 8402 (1986), guality is “the totality of characteristics of an
entity that bear on its ability to satisfy stated and implied needs”. For software, those
quality characteristics are: functionality, reliability, efficiency, maintainability, portability
and usability. Considering that software users can be developers, maintainers as well as
end-users, those quality characteristics applies to both internal and external software
design productions. In practice, usability quality is mostly looked at from the end-users
perspective. ISO/IEC 9126 (1991), gives a definition for usability quality, “a set of

attributes that bear on the effort needed for use, and on the individual assessment of such



use, by a stated or implied set of users”. The usability atiributes are: understandability,
learnability, operability and attractiveness. Also in ISO/IEC 9126, the usability quality
characteristic is accompanied and extended by the concept of guality in use, which is “the
capability of the software product to enable specified users to achieve specified goals
with effectiveness, productivity, safety and satisfaction in specified contexts of use. It
measures the extent to which users can achieve their goals in a particular environment,
rather then measuring the properties of the software itself”. The quality in use atiributes
are: effectiveness, productivity, safety, satisfaction. The following figure summarizes

those two quality characteristics and their attributes.

e - e ————

Uﬁdérsianéfdﬁility:
The capability of the software product to enable user to understand
whether the software is suitable, and how it can be used for particular

tasks and conditions of use.

Learnability:

Usabilit The capability of the software product to enable user to leam its
sability
application.

Operability:
The capability of the software product to enable the user to operate

and control it.

Attractiveness:

The capability of the sofiware product to be attractive to the user.

Effectiveness:

. The capability of the software product to enable specified users to
Quality in Use _ ] . :
achieve specified goals with accuracy and completeness in a specified

context of use.




Productivity:

The capability of the software product to enable users to expend
appropriate amounts of resources in relation to the effectiveness
achieved in a specified context of use.

Safety:

The capability of the sofiware product to achieve acceptable levels of

risk of harm to people, business, sofiware, property re the

environment in a specified context of use.

Satisfaction:
The capability of the sofiware product to satisfy users in a specified

context of use.

Table 1: Usability and Quality in Use software design quality characteristics.

ISO 9126 also proposes metrics to evaluate those “screen-deep” quality characteristics
of usability and quality in use. That measurement activity can only be formally done
when the software product is complete and running. Unfortunately, this quality assurance
activity comes late in the development process, where and when it is costly to fix
usability and quality in use defects through redesign. Therefore, what knowledge and
activities can help to create a sofiware product that will meet those quality characteristics
before-hands? How does a designer (or team of designers) think about, plan for and craft
out interaction design for usability and quaiify in use? This question is at the core of the

HCl research field.



2.2 Human-Computer Interaction Design

2.2.1 Definition of Design

In answer to the problem of identifying a single definition of the various forms of
design, Archer (1984) proposes examples and counter-examples. He claims that sculpture
or mathematical calculation is not design while architecture and page layout would be.
For him, design must have a practical purpose and not be conducted mechanically. The
fact that sculpture, or any artwork, goal to “please” the human spirit is not a practical
purpose can surely be argued. But, above all the discussions about design as art or
science, most agree that design is primarily an activity and should be studied and
regarded as design situations.

Accordingly, Winograd (1996) writes “Although we label it with a noun, design is not a
thing. The questions that we can ask fruitfully are about the activity of designing”. And
McPhee (1996) describes the consensus among design scientists around the
characteristics of design situations:

e Design situations start with a need and require intention.

e Design situations involve transformation.

e Generation of new ideas is fundamental to design situations.

e Design situations must satisfy constraints.

o Design situations involve problem-solving or decision making.

s Design situations result in schemes for artifacts’ implementation.

e Diversity and evolution are inherent to design situations.



2.2.2 User’s Perspective in Design

Historically and with the pioneering works of J.C.R. Licklider (1960) and D. Engelbart
(1962), HCI research has mostly focused on the design of imput/output devices, or
human-computer dialogue design.

Consequently, psychologist and computer scientists were first interested in the design
activity of the user interface “ergonomics”. Design guidelines, evaluation heuristics,
input/output devices standards and ergonomic norms have been elaborated based on
cognitive theories, psychological experiments and other scientific observations, like
critical incidents case studies for example. In this first generation of HCI research, the
one about usability engineering, Hansen (1971) proclaimed the initial principle of
interaction design that requires to “know the user” for good interface design.

With the democratization of computing brought by the revolution of the personal
computers that happened in the late *70s - early ‘80s, HCI became a field of interest for
many researchers from the human sciences and developed into a multidisciplinary
science. Inspired by behaviorists, sociologists and anthropologists, this movement gave
way to the second generation of HCI, the one of participative approaches. Those
approaches, like participatory design and contextual inquiry, promote ethnographic
methods of describing work by site visits, task analysis and users’ involvement in design.
Participative approaches want to account for the impact that techmology have on people
and the influence that people have on technology. One can summarize saying that in
regards to the first principle of interaction design, the HCI community shifted its focus
from knowing the user’s “black box” profile for interface design to the requirement to

know the users’ classes and work usages for good users/system interaction design.



Around the ‘90s, a direction in the HCI multidisciplinary research field was to
investigate interaction design from the designer’s point of view. The same way that some
HCI researchers had been inquiring the role of users’ knowledge and expertise for
interaction design, they are now investigating the designer’s knowledge and expertise for
interaction design practices. This third HCI generation, designer as information architect,
was encouraged by the rise of constructivist theories in cognitive and educational
sciences. A research example of such a perspective is the famous experiment made by
Tullis (1993). In this study on the “common sense” aspect of interaction design, Tullis
asked 28 experienced programmers to rank seven user interfaces for a task from “best” to
“worst”. Tullis, who had beforehand empirically tested the interfaces, showed that there
was no correlation between the programmers’ rankings and the users test data. He
concluded that, at least for those user interfaces and that particular task, good interaction
design was not just “common sense”.

Consequently, some members of the HCI community advocated for the importance to
identify, capture and model design rationales of, and for, interaction design (Moran &
Carroll, 1996). So, interaction design methodologies were put forward where knowledge
about users and HCI theories are packaged in a way to promote the acquisition by
designers of sound users’ constructs for usability and qualify in use.

The next three sections talk about users’ involvement in the design process, present a
model of such a process for interaction designers and summarize proposed interaction

design methodologies.
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2.2.3 User Involvement in the Design Process

As reviewed by Kujala (2003), user involvement in the software design and
development of usable systems is a widely accepted principle. The benefits of this
principle are:

“1. Improved quality of the system arising from more accurate user requirements.

2. Avoidance of costly system features that the user did not want or cannot use.

3. Improved level of acceptance of the system.

4. Greater understanding of the system by the user resulting in more effective use.

5. Increased participation in decision-making within the organization.”
But when looking at different applications of user involvement in software design and
development (would it be field studies, qualitative or quantitative research), it appears
quickly that this approach can be very demanding and challenging for software
practitioners and managers. User involvement does not come easy and pleasant for
people untrained in the “human sciences” disciplines required handling such a
collaborative work input. Moreover, the reality of the time and costs constraints of
software projects often annihilates the possibilities for user involvement. Therefore,
personas, acting as proxies for users’ involvement in the design and development process,
can be viewed as an interesting way to address those challenges. These two points are

further discussed in section 4.

2.2.4 Model of the Designer’s Process for Design

When talking about design and software development, Léwgren (1995) presents a
model of the design process “intended to facilitate the understanding of what happens in

design and how designers use different kind of knowledge”. This model was developed
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by the design methodologists Lundequist & Ullmark (1993). Those architects and

researchers in the design methodology field analyze design in a descriptive and normative

theoretical framework based on a creative design perspective. The following three-step

design process model will later be used in this thesis to discuss personas as a tool for

interaction design.

Designer
Users & stakeholders

Consolidatory step :
\ simple, elegant, appropriate\
for long-term use?

Conceptual step :
vision meets formats

Constitutive step:
situation requirements
and constraints

Covers all relevant data
Simple and elegant
Consistent and logical

Figure 1: Lundequist & Ullmark design process model

The three qualitative, non-sequential, steps of the model consist of:

@

a conceptual step, resulting in “formats” (design solution constructs) guided by
the designer’s visions based on known structures and user’s needs and values;

a constitutive step, where a “format” is elected, modified or extended to fit the
design situation requirements and constraints;

a consolidatory step, in which the designer professionally judges and refines the
selected “format” for design qualities like simplicity, elegance, consistency,

coverage, generality and flexibility.

When talking about the role of users (or users’ knowledge) from an HCI view of this

model, Léwgren (1995) remarks that in the conceptual step, users help the designer to get

mvolved in the future use of the design artifact. He notes that this social route of sharing



values and viewpoints cannot automatically guarantee formats’ appropriateness. He
mnsists on the importance of the designer’s skill for that step. In the consolidatory step,
Lowgren argues that users can play a more active role. Since design concepts are
available in that step, users and designer can co-analyze, discuss and choose an
appropriate format. He adds that this process can carry some difficulties if concepts
communicativeness is deficient, if time for exchanges is limited and participants lack
soctal skills. Finally, Lowgren asserts that the consolidatory step is a genuinely
professional activity where the chosen format is detailed with “proven” implementations,
state-of-the-art formulas and best practices. He says that studies of users’ involvement in
that step have shown no benefits since users feel sidestepped and puzzled by the

inevitable evolution of “their’” solution.

2.3 Interaction Design Methodologies

2.3.1 User-Centered Design

User-centered design (UCD) methodology emerged in the ‘80s has an answer to the
increasing acknowledgment of the poor usability of interactive systems; and that, even if
designers were following ergonomic standards and guidelines. Norman & Draper (1986)
coined the term “user-centered design” and Gould (1988) articulated the methodology.
According to Gould, UCD originates and is executed following these four principles:

1) Early and continual focus on users, through direct contact to understand
cognitive, behavioral, attitudinal, and anthropometric characteristics of users and

their jobs.
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2) Integrated design, where all aspects of usability evolve in parallel and under one
focus.

3) Early and continual user testing, to qualitatively and quantitatively measure
performance of intended users doing real work with simulations and prototypes.

4) lIterative design, where an interactive system in progress is modified based upon
the results of user testing cycles.

Gould proposes the following methods to carry out the first principle of focus on the
user: talk with users, achieve direct contact, visit customer locations, observe and
videotape users working, learn about the organization, try it yourself, have users or
experts mvolved in the design team, do task analysis, administer surveys and
questionnaires, test behavioral target goals.

Sometimes called usability engineering (Nielsen, 1993), UCD has been generally
accepted as an efficient and cost-justified methodology. But that methodology can be
complex to put in practice and manage since it demands broad “human” skills, lengthens
the analysis-design lifecycle phase and raises development management challenges.
Other criticisms of UCD include the inherent problems of subjective versus objective
observations and measurements, the methodological requirement for research and
experimentation and the possible oversimplification of the user viewed as an automaton
outside of a social context (Adler & Winograd, 1992).

Consequently, some HCI researchers advocated for interaction design methodologies
based on socially-situated user involvement (Whiteside & al., 1988) like participatory
design and contextual design. Others promote methodologies closer to object-oriented

software engineering like usage-centered design and scenario-based design. Those

14



methodologies are discussed next. All those different approaches take into account users’

experience and aim at designing with users to respect and enhance that experience.

2.3.2 Participatory Design

Participatory design (PD) is a socio-technical approach to interactive system
development that first took place in Europe, especially in the Scandinavian workplace
democracy movement. In a seminal book of the PD approach, Ehn (1988) emphasizes the
opportunities and constraints of computer artifacts designed for industrial democracy and
social responsibility. PD can be viewed as politically grounded in an objection fo
potential disrespect of work automation systems towards workers and unions. Therefore,
PD methodology promotes design as a social and creative activity to anticipate and build
alternative futures.

From its primary focus on mandatory workers involvement in the design process, PD
evolved to include all sorts of users/designers “participative” methods: ethnography,
action research, contextual inquiry, co-development, cooperative evaluation,
participatory analysis of usability data, and prototyping, to name a few (Muller, 1993).
As one can foresee, PD, like UCD, brings many challenges to the software development
process. And even if patent examples of that methodology have been reported in
literature, PD did not successfully cross the Atlantic Ocean and opened software
development doors. Though, one extremely positive outcome of PD is that it helped
develop more fast, light and operational ethnographic methods for software design.
“Rapid ethnography” recommends identifying key informants, conducting concurrent

interactive observations and decrypting the field data through collaborative analysis
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(Millen, 2000). This approach of ethnography is at the heart of the contextual design

methodology described below.

2.3.3 Contextual Design

Contextual design (CD) is a design methodology for customer-centered systems. CD
has been devised and is being promoted by Holtzblatt & Beyer (1998) as an approach to
bring customer (clients and users) data into design through a defined sequence of
activities. CD is a result of the authors’ on-going experiences of interaction design and a
response to a challenge raised by J. Whiteside to “design a process that would lead to
new kinds of systems rather than iterating on existing systems” as prototyping and
usability testing do (Holtzblatt and Jones, 1995).

CD consists of five sequential activities:

1) Contextual inquiry; which is based on ethnographic data, gathered by one-to-one
interviews with customers and followed by team interpretation sessions. It results
in a customers-designers common understanding and view of the interactive
system to be designed.

2) Work modeling; which consists in detailing the work of each customer
interviewed in a diagrammatic representation. Work models are of five types:
flow, sequence, artifact, cultural and physical.

3) Consolidation; which brings through affinity diagramming, all work models
'iogether showing the underlying pattern and structure of the work that the design

must address.
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4) Work redesign; which uses scenarios and storyboards so a design team can devise
a vision that improves customers’ work. That work structure reengineering is
based on customers’ issues rather than available ad hoc technical solutions.

5) User environment design; which formalizes the interactive system functions and
work objects as “focus areas”. Focus areas are in tumn formalized in terms of
purpose, functions, links to other focus areas and interaction objects. Focus areas
can also include constraints (like speed, reliability or availability) and open design
issues (like Ul ideas, implementation concerns or quality requirements).

The following figure shows an example of focus areas for user environment design in

the case of a slide presentation interactive system like Microsoft PowerPoint.

Edit slide

Purpose: Create, view, and
Edit slide notes change the content of an Edit slide show
Purpose: View and change individual slide Purpose: View a whole
the notes associated with a presentation in order to
slide Functions contrp} the order of apd

o View slide content transition between slides
Functions o  Edit text
o View content of slide s Add shape to slide Funciions

o View slide notes o View content of slides

e Save slide show

¢ Change relative o View transition
position of slide view . between slides
Links .
and notes g e  Change position of
Edi ¢ » Edit slide show lides ot
® it content o1 notes > Edit slide notes shides m presg ation
Change transifion
Links > between slides
o Objects
> Editslide ] Slide contents
» Edit slide show Links
» Edit slide
Objects » Edit slide notes
Can’t edit slide content >
from here < Objects
Shide

Slide transitions

Figure 2: Example of user environment design focus areas
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Only after the user environment design is completed that system mock-ups can be
created, tested with customers and refined giving way to implementation works.
As shown, CD is a thorough approach to inferaction design embracing business,
Organjiationai, work and users considerations and knowledge. According to the
promoters of this approach, CD answers to the challenge of coupling usability
engineering and innovative design. Holtzblatt (2001) assert that CD allows innovative
design since this methodology conveys invention planning through recombination and
renovation of known material across contexts to achieve customers’ intents.

Another attempt to answer to that challenge is usage-centered design described below.

2.34 Ejsage-(?entéred Design

Also, pinpointing the limitations of UCD, Constantine & Lockwood (1999) propose a
design methodology called usage-centered design (UsageCD). According to them,
UsageCD differentiates itself from UCD by a focus on usage instead of users because
“user studies too easily confuse what users want with what they truly need” (Constantine,
2001). Citing Parush (2001), Constantine also argues that “rapid iterative prototyping is
too often a sloppy substitute for thoughtful and systematic design. And usability testing is
a relatively inefficient means of finding problems that could have been avoided through
proper design”. The following figure compares differences between UCD and UsageCD

as advocated by Constantine & Lockwood (2001).

User-Centered Design Usage-Centered Design
= Focus on users: user experience and s Focus is on usage: improved tools
user satisfaction supporting task accomplishment
= Driven by user input = Driven by models
#  Substantial user involvement = Selective user involvement

I8




User-Centered Design Usage-Centered Design
- User studies - Explorative modeling
- Participatory design - Model validation
- User feedback - Usability inspections
- User testing
= Design by iterative prototyping = Design by modeling

= Highly varied, informal, or
unspecified processes

= Design by trial-and-error, evolution

Systematic, fully specified process

Design by engineering

Table 2: Comparison of user-centered and usage-centered design

Accordingly, UsageCD addresses the whole software design process and promotes

concurrent design activities of aesthetic and graphic design (called creative design),

visual and interaction design and “internal system” design of class models and sequence

diagrams. The following figure by Constantine (2000) illustrates that process. It is

interesting to note that a document of “user & customer profiles” appears in the model

though user studies are not supported in this methodology.
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Concurrent design: CREATIVE DESIGN
Aesthetic
Brief/Graphic ¢

' Operational Mode! (environmental and contextual factors) |

Abstract

| Product
Framework

Features,
Functions,
& Coutent

liser &
{ystomer
Prafiles

= Task Case
. Map

|

information Architeciure (contentinveniory, ete)

Seqguence
Diagrams

Use Cases

) =
| &

Figure 3: Usage-centered software design methodology

Actort

As said previously, UsageCD is driven by modeling with selective user involvement,
called “joint essential modeling”, and extends Unified Modeling Language (UML) with
three abstract models: user model, task model and content model.

The user model is a declination of the “actor” model. It distinguishes between system
actors and human actors. The latter is exploded into structured user roles and user role
maps. User roles are abstractions of the users’ needs, characteristics, behaviors, interests,
expectations and responsibilities that model the relationship a user has with the system. A
user role map shows the relationship of affinity, specialization or composition between
user roles. Interestingly, Constantine has written on the topic of personas in one of his
company newsletter (2002). He says that “a persona is a plausible personification of the

archetype or ideal represented by the Role”.
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The task model consists in a set of fask cases (also called essential use cases) and fask
case maps. Similar in form to use-cases, task cases are abstract and technology-free
description of the user-system interaction steps for a task. Task case maps put in a
diagram the relationships between task cases. On his company website

(http://www foruse.com), Constantine & Lockwood give an example that shows the

difference between a use case and a task case.

USER ACTION "SYSTEM RESPONSE

1. Press "program" button
2. Display first program option
3. Step to "temperature”
4. Display current temperature setting
5. Press "increase” until desired setting is
displayed

6. Press "program" button
7. Resume normal operation

USER INTENTION SYSTEM RESPONSIBILITY

1. Increase temperature to desired setting
2. Confirm new setting and resume normal
operation

Table 3: Examples of use-case and task case

The content model represents the user interface materials and their organization to
support the task. User interface materials are called abstract prototypes and the flow
between those is the context navigation map.

Though scenarios are not stated in the literature consulted on UsageCD, they are a
technique implied in this methodology as they are used in‘UML. An explicit method

using scenarios is described below.



2.3.5 Scenario-Based Design

Scenarios are used in many software design methodologies from requirements
gathering and analysis to testing phases. A formal methodological approach, scenario-
based design (SBD), is proposed by Carroll (2000) who did extensive work on the topic
of design methodologies and processes from the 90’s to today. Carroll identifies six
properties that make design difficult:

e Incomplete description of the problem to be addressed

e Lack of guidance on possible design moves

e The design goal or solution state cannot be known in advance

e Trade-offs among many interdependent elements

e Reliance on a diversity of knowledge and skills

e Wide-ranging and ongoing impacts on human activity
For him, since software transforms human activity and is constrained by the contexts of
that activity, stories about people behaviors and actions (called scenarios of use), provide
a direct approach to analyze and design software by making “use” explicit. That way,
SBD help analysts and designers uncover théir assumptions about people and their tasks
that usually end up implicitly in systems and applications. At last, designing for
scenarios’ characteristics (setfing, agents or actors, goals or objectives, actions and
evenis) makes “use” the purpose of the software and addresses usability and quality in
use as well as the designer activity’s inherent challenges. The following figures
summarizing SDB are taken from Carroll (2000). They illustrate a scenario of use, how
SBD attends to challenges of interaction design and the role of scenarios of use in

interaction design for usability and quality in use.
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Harry is interested in bridge failures; as a child, he saw a small bridge collapse when its
footings were undermined after a heavy rainfall. He opens the case study of the Tacoma
Narrows Bridge and request to see the film of its collapse. He is stunned to see the
bridge first sway, then ripple, and ultimately lurch apart. He quickly replays the film,
and then selects the associated course module on harmonic motion. He browses the
material (without doing the exercises), saves the film clip in his workbook with a speech
annotation, and enters a natural language query to find pointers to other physical
manifestations of harmonic motion. He moves on to a case study involving flutes and

piccolos.

Figure 4: Example of scenario of use

. . External factors constrain des,
Design problem fluidity Scenarios £n
. promote an
Scenarios concretely activity-oriented view
fix an interpretation of designed artifacts,
and a solution, but are allowing life cycle
open ended and easily participation by users

revised

Requirements

Tasks Artifacts

Scenarios can be
categorized and abstracted
to help knowledge
cumulate across problem
mstances

Scenarios can be
written at multiple
levels, from many
perspectives, and
for many
\ PUIposes

Vivid descriptions
of user experiences
evoke reflection

about design issues

Design
moves have
many effects

Action
versus
reflection

Scientific knowledge lags design application

Figure 5: Scenario-based design and interaction design challenges



Usability Functional

specification specification
Specific goals for user Scenario actions suggest Ul metaphor
performance, satisfaction, required system functions Appearance and behavior
etc. of data and controls
Design rationale
Consequences for the Prototype

Mock-ups, scripts,

stakeholders; relevant k-u '
issues and models \ / partial implementation

Scenario of use

System vision 4— \ Object model

Root concepts and Design objects,
motivation responsibilities and
collaborators
Summative evaluation = Documentation, Formative evaluation
Assess with respect to - training & help Assess project progress toward
original goals and state of Task-oriented information design goals
the art and support actifacts

Figure 6: Scenario of use role in interaction design for usability and guality in use

Opérationaliy, Carroll suggests that scenarios can come from many sources:
ethnographic field study, participatory design, reuse of prior analyses and scenario
typologies, theory-based scenarios, technology-based scenarios and transformations
(brainstorming). Scenarios are elicited and detailed until they make significant design
issues apparent and allow claim analysis. Claim analysis encapsulates HCI knowledge
and theories and is the process from \%/hich the design decisions and trade-offs emerge.
Claim analysis activity results in the overall design rationale. Claim analysis is facilitated
by:

e scanning for causes and effects,
e participatory analysis,
e systematic questioning,

e questioning stages of action reuse of prior analysis,
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e theory-based claims, and
e transformations (scenarios or claims refactoring from new data).

As one can see, SBD is a powerful yet flexible design methodology that can be
integrated in any software design methodologies and development lifecycle. As an
example, scenarios are part of contextual design, usage-centered design and goal-directed
design that will be described in the next section. Although, Carroll (2000) admits that the

practice of SBD is still to be appraised with evidences of how the SBD techniques work.

2.3.6 Goal-Directed Design®

Goal-directed design® (GDD) is a design methodology promoted by Alan Cooper, the
father of Visual Basic. Almost no literature is available on the methodology since it is
rather new and knowledge of it is acquired by attending GDD practicum at Cooper

Interaction Design Inc. But in his book, The Inmates are Running the Asylum (1999),

Cooper gives an overview of GDD and its main idea of designing for goals instead of
tasks, since “goals are the reason why we perform tasks”. He adds that “The goal is a
steady thing. The tasks are transient.” He means by that a goal is an end condition, while
the tasks to achieve the goal are process-based and dependant of technological tools
available at a particular time. Therefore, designing for tasks does not guarantee the
satisfaction of the user’s goal. Cooper also claims that “The essence of good interaction is
devising interactions that let users achieve their practical goals without violating their
personal goals.”. Consequently, it is important to identify user’s “true” goals and

differentiate them from “false goals”. The following table gives some examples of goals.
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: “Trie” goals “False” goals

Personal goals e Save memory

e Not feel stupid e Save keystrokes

e Not make mistakes e Runin a browser

e (et an adequate amount of work done e Be easy to learn

e Have fun e Safeguard data integrity
Practical goals e Speed up data entry

e Avoid meetings o Increase program execution

e Handle client’s demands efficiency

e Record client’s order e Use cool technology or

e Create numerical model of the business features
Corporate goals e Increase graphic beauty

e Increase profit and market share e Maintain consistency

e Defeat competition across platforms

e Offer more products or services

e Go public

Table 4: Cooper’s “goal stack”

Calde & al. (2002) gives a “nutshell” view of GDD methodology. GDD consists of four
phases: research, model, envision and refine. In the research phase, ethnographic
methods (mostly stakeholders’ one-on-one interviews), product marketing and literature
reviews are conducted. The model phases results in domain and user models in the form
of personas. This activity is detailed in later sections. The envision and refine phases use
scenario-based design, interaction design principles and patterns to design an encode
solutions in a behaviors specification document.

A final remark on Cooper’s GDD is that it does not include any user testing because “in

this fast-moving, high-tech world, after it is built, it ships. Post-facto testing cannot have
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much influence on the product.”(2002). Cooper recognize that testing before
programming could be valuable but he notes that those pre-facto tests are skewed by the
experimental setting and testers’ biases. “You can get a lot about users’ reactions from a
paper puppet-show, but without doing design first, what gets tested can still be quite
inappropriate.”(2002). Finally, Cooper advocates for good interaction design before
programming; and agrees that usability testing can be useful to demonstrate this necessity
to recalcitrant software professionals and managers.

In GDD, identifying and modeling knowledge about users and their goal is central. This
is done through the devising of personas acting as user proxies for interaction design.
The next section reviews more “traditional” procedures of users’ and customers profiling

to introduce the persona tool and technique that is detailed in section 3.



3 Users’

owledge in Software Design

In his classic book, The Psychology of Everyday Things (1988), Norman talks about

how “knowledge in the head” and “knowledge in the world” influences human behavior
and performance. He talks about how that knowledge should be taken into account by
designers and should influence design. In that line of thinking, the HCI community
traditionally advocated to elicit and model that information on users to reveal design
“constraints”. This section reviews the most common theories and models developed in
HCI to identify, describe and apply that awareness of the knowledge of and about users.
First, knowledge of and about the individual user, the user’s profile, is exposed. Second,
knowledge about the context of use is described. After, cognitive models of users are
presented. And finally, knowledge about groups of users, the users’ classes, is discussed

from HCI and marketing perspective.
3.1 User Profile

3.1.1 Physical characteristics

For interaction design, it is obviously primordial to take into account the physical
characteristics of the user: handedness, color-blindness, disabilities, age and sometimes
gender. Design implications naturally derive from those characteristics, for example, a
government website on tax deductions for senior citizens should not display its

information in small fonts that are not legible for visually-impaired people.
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3.1.2 Motivation and attitude

User motivational and attitudinal characteristics necessarily impact his or her adoption,
performance and appreciation of an interactive system. Opinions about computer, about
technology and automation at large, concerns about confidentiality and privacy, fears or
excitement for new ways of doing things, willingness an& pleasure to learn, are all
examples of user’s psychological characteristics that have been studied for interaction
design. In task-performance system, mandatory versus discretionary use is also an
element influencing user’s motivation and attitude towards interactive system. When use
of a system is mandatory, the user will strive for job performance benefits and readily
available help and documentation to balance stress, anxiety or boredom caused by the
introduction of a new system. On the other hand, when use is discretionary, a user will
need first-time ease of use, case of learning and power to be designed into the system or

he will simply not use it (Mayhew, 1992).
3.2 Context of Use

3.2.1 Environmental characteristics

The physical and cultural environment of the user affects interactive system’s use.
Physical environment characteristics like urban or rural region, time zone, telecommuting
and mobility, dust/wind/noise levels, lighting, workspace dimensions and layout,
furniture and equipments have all to be considered from an ergonomic point of view in
interaction design. The user’s physical environment may dictate collaboration, privacy or

security concerns and constraints.
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Also to take into account is the user’s cultural environment. User’s cultural
environment characteristics like language(s) spoken and written, level of education and
literacy and aesthetic, color or pictogram codes, even religion and society beliefs, all have
an impact on how a user will decode an interactive system for use.

Also important to take into account when designing enterprise-wide systems are
corporate cultural variables. Explicit corporate policies or tacit customs (turnover rate and
promotion rules, for example) are too often overlooked in interaction design. This doing

can give an explanation for failures in business interactive systems’ adoption.

3.2.2 Jobs and tasks

For the design of work-supporting systems, one approach to “know the users” is job or
task analysis. This approach is based on observation and modeling of job description and
task procedures of workers categories, often similar to job tiles: accountant, secretary,
call-center agent, etc.

Job analysis activities are guiding the optimization, adaptation, organization and
training elaboration in order to reengineer the job. Those analysis activities have multiple
objects of research, methods and modeling techniques like site visits, gap analysis,
GOMS (Goals, Operators, Methods, and Selection rules), hierarchical task analysis, etc.
Those activities can be grouped and classified based on their goals.

e Work analysis: study of the work conditions and context.

e Prescribed task analysis: study of the task to be done. Focus is put on
the “what” with no regards to the “how” the task has to be done or how
it is already done.

e Effective task analysis: study of “how” the task should be done.
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e Real task analysis: the “what” and “how”, here and now.
Attempts to classify users based on generic job and task description have not taken off
because of the diversity of jobs, tasks and work contexts. No two accountants do exactly
the same job and tasks. Therefore, task analysis remains a powerful, though time and
resource-demanding, tool for interaction design. Job and task analysis is an ad hoc tool
that needs to be re-enacted at each design. Furthermore, Diaper (1987) notes that
“Current practice in a task is frequently tied to the existing technology employed in the
task and it is therefore difficult to produce creative, novel solutions to system design

based on such methods™.

3.3 Cognitive Models

3.3.1 Human information processing

The human brain, like a computer, processes information. Human information
processing has been, and still is, studied in order to maximize the performance of the
human-computer duo. Models of human information processing have been used to think
about tasks allocation between humans and computers and guide interface design. The

following figure presents a model of human-information processing (Gagné, 1988).

31



EXECUTIVE EXPECTATIONS 5
CONTROL & OBJECTIVES 0
v v v v v v N
G~
£
E T
N |€—| EFFECTORS |¢———  ANSWER — 1q |
vV GENERATOR E
I R
R M
0
N E
M SENSORY
T-TERM
I}TT »| RECEIVERS (»  REGISTRY R
e/ Y

Figure 7: Human-information processing model

The receivers, the five senses, get stimuli from the environment and transmit those
electro-chemical impulsions to the sensory information registry (SIR). The SIR is the
entrance hall to the human information processing system. It seems that there would be as
many entrance halls as types of information. The storage capacity of SIR is huge but
waiting time is very short (1/4 second) and competition for transmission is high.
Therefore, some sensory information can be lost in time or masked by new incoming
information. Information selection and identification is done in the short-term memory
(STM), also called working memory. The STM is an electric memory where conscious
cognitive operations are done. STM storage and processing capacity is limited. Miller
(1956) said around 7+2 items for a maximum of approximately 15 seconds. To process
cognitive operations, STM fetch for information stored in the long-term memory (LTM).
For example, when processing “2 x 4 + 2 = 7”7 in STM, symbol decoding, knowledge

about mathematical operations and tables of multiplication are refrieved from LTM to
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STM. Then processing and answer encoding occur. If it needs to be returned to the
environment immediately, the answer “10” is passed to the answer generator (AG). Else,
it is transferred to LTM to be stored and available for future use. LTM is a chemical
memory where resides, in a passive form, all the information known by an individual. To
be stored, new information incoming from the STM has to be integrated in the organized
and structured content of the LTM. Cognitive sciences researchers have postulated many
models of knowledge structures and organizations in LTM (see for example: Minsky,
1975; Bower & al. 1979). Discussion on those models of frames, schemas or scripts is
beyond the scope of this thesis. But most of those models distinguish between declarative
knowledge (that structures the “what”) from procedural knowledge (that organizes the
“how”). That information in the LTM is supposed to be stored permanently. Forgetting
and memory loss would be an effect of the inefficiency of the information retrieval
process caused by physiological problems, lack of remembering cues, information
interference and conflicts. Finally, the AG is a processing unit managing the answers
coming from STM and LTM. AG stimulates the effectors to ‘deliver motor, verbal,
physiological answers back to the environment. Knowledge in the LTM can also be
directly transferred to the AG that produces an answer in the form of an automatism.
Those answers, and all human information processing operations, are ruled by cognitive
strategies that are instigated by the executive control unit. Choice of the cognitive
strategies is also motivated by human expectations and objectives and environmental
context. The cognitive strategies and implications for interaction design are summarized
in the following figure. Nielsen (1993) adds to those recommendations this usability

heuristic: “minimize user memory load by aiming at recognition rather than recall”.

o
s



ve

‘nySuruestn Ajqeiofeid ‘SIUSWAIS ¢ 0} ¢ JO SHUNYDO Ol

(59) (€2)-(01€) wt payunyo (5) (5) () (2)
(0) (1) (£) ‘szoqumu suoyd are Funjunyd jo soyd

-wexy ‘ALLS Aoedes pojrui] oyl ul pessaoord
puR PaIo}s 8q 0} UOHBULIOJUT s1out Suimolje
 Sunyo,, [njSuruest 0Jul SUIS) UCHRULIOJUI

UORULIOJUT 90BJIojul Josn ozmuesIo pinoys s1oudlseq « | soziuedio Sunjunyd ‘WS 10] [njesn A3ojexs v Supuny)
(/L D)
uonugooes adeys Jerjiure] o pue (9]0 = Jof winy ‘uado
= JUSLI WIn} “Me108 B O3[I]) Seouepiojye uo ‘(pjoo = onjq -ordwexs 10§
‘01 = poa1) s0dA109103s UO paseq aq ues Ayjiquedwo)) ‘sAeidsip jensia Suudisop usym mouyf o3 Suryy
* DlIoMm Teal,, oY) Jo SeousLIadxa 0} paje]al Swal pood € 2q pInoo S ], "INWIS OU} UOC SMOUY
uoteuuoyul Jo afdound Ayjiqredwod sy Suimo][o] oy 18y SUIYIAIA A LS UI PIIng 0} [enplarpul
£q paseaiou st uondaoiod 9A1}09[9S JO ASUSIOIH  « ue SMOj[e Tinums AIosuds jo §uipooep
*(*010 “10[09 ‘Y[R ‘QUIlISpUN SNOIOSUO0D $S9] 10 230w SIY ], “Aousnbayy
‘p1oq *, J0eye asudins,, ‘Aouonbaiy pue [oAs] SsIOU) punos oyosds e woxy suu suoyda]s) SuLesy
SWI9)1 UONBULIOJUT JUS1[es Jo sousdiows Aq pajowoid ‘sure}s MUl woyj seoe] uewuny SulAINUSpl
s1 nondasiad sanoses ‘eousdiows Jo oidound oy Ag < | 93  Suotsn{[t A0suss,, urejdxs pinom sseoord
"UOTJRTLLIOJUI POZIUBSIOSIP STL "JALLT WO payo1a) JALS Ul o8pajmotny
uey Aem | 101104,, ® UI POPOSUS Pue papoosp aq )M UOTJRTLIONUT AIOSUSS JO SOTISLIRI0ORIRYD
[[1A UOLBULIOJUY AIOSUSS PIZIURSIO-[[aMm ‘UOHBI0[-00 pue yueurold sojeroosse 1o soredwoo
Aureriuns jo opdiounid oy sopup) sjusuodnos A10suos uonuelle aanjoefes ‘ndydnoxy) pue poads
Jo uoneziuedio feneds oy) 01 10afgns st uondodind « o0oUBYUS O} J9PI0 Ul WIS J0j ASojens [ediouud | uondadsiad aA110910g
"§9559001d SNOIOSUOD
10 xajduios uey) uonusie sso] axmbal swisRUIOMY L
"STUSIR]D wodn pajjeo pue pepms
porejost 0} sdnoid ‘SouUI[INO JO 0] 10JUSD SISFRId UOHUSYY  « | 9Q Ued UOHUSYY "PJOYSSIY} WNIWITXEW € Sey] pue
“oBqPes) £q POOIOJUISK ST UOTIUSNY « |  $0AN03[qo pue suonedsdxs ay) Aq pauonipuos
“UOISTJUOD [eNSIA 10 OIpNE A PIYSTUTLUIP ST UONUSNY <« S1 UONUSY "JUSUINOIIAUS otf) wioy Suruiod
(010 I[NUIS Juepunge sy} oAeo1ed 0] suewuny
‘10100 ‘oz1s ‘GurvuIq) SoUSI[ES Aq PRIORINE ST UCHIUSYY <« | SMO[[E UONUSHE ‘SISAIS031 10 A3otens jedioutld uonuANY
wonedidunl usIsep uopIvIRUf ” . uopditasaq FCEITHITS




199

suonpeddun uSIsop HeNORIU] puR s2ISairls sARIuZ0)) 1§ Qe

"UOTIBWLIOJUL JUSI[BS YA UOIIENUasuo)
ydnsip 0} jou [NJeIed 9q PINOYS pue YdIess UOIRULIOJUI
ajowo1d 0} S9NO [RILILIXS SAIS 0} A1} ued sudIsag «

"TeASLI}OL pUR (OIS
sdjoy OS[e UOIIRIIUSOUO)) "UOCTIRILLIOJUT POIISOP
oy} Tjeosa 01 (*019 x2ju00 ‘suosueduion) sono
[BULI2IXO IO [BULIOIUL SOsN J] 11 Wwio] ofpajmouy

1oRNXS 0 LT oy ur ooepd saxe) A8ojens Jey ]

[BAOLIIDI PUE [0IBOS

*AB018138 SATHUTO0D JBY) Ul POPUNOIE ST UONOBIUI
Josn poddns 03 sioydeiour asn 0} UCTIRPUSTIWNOIY '«
“908JJI2]Ul JOSN o1 JO

"saoejd 7 0} 1d JO onjeA oY) NOA SOAIS | /00]J00
JO JoureIuoo o31e] © 0ARY [ ABW ‘pON),, 9OUSIUSS
a1]} JO pIom YOS JO SI10139] oy Sununoo

“oY1] UOIRZLIOWISW Q0UBYUS 0) pasn SwAyl

1O 9OUSIUSS B SI OIUOWOUW  "SOTUOUISULL

aIe UOIROIJIPOD JO sajdurexs o1sse])
-o8pamouny Surisixe ul paroyoue a1 Aoy}

J1 UOTIU2}I I0] SOOURYD 1o10q QABY OS[B [[IM
uornjewIofur Jo sdnoid osau ], “JALLT Ul peiols
Ajises a10W 9¢ pue sovds $59] 93je] 03 sofewur
Jo sou03s ‘sdnoi8 nydurueswr ojul LS 2U)

voneunioyur 0} , Sutueswy,, 9A13 0) A1 pjnoys soudisaq « U1 SUI9) UOHBULIOJUI SULIOJSURI) UOLROLIPOD) UOIBIY PO
"Teyj} Jo ojdurexs poos e s1 Soul] ST SUIZLIOWSUT
10108 Uy ‘JALLT Ul SuLiojs J0J pouLiojsuen} oq
01 uonjeuuoyut saxedsid vonnadal ‘osIy NS
-oreudordde uoym uonnoedar U1 Spuooos ¢ [enIul oy} uey) 1o8uof Ae)s 0] Wwel
pue Aougpunpal UOTJRULIOJUI osn pinoys sieulisoq « 181} SMO[Je WSl uoremLIoyul ue Jo uonnaday] uonneday
uoledijdun; uSisep UonoOvIAIU] , uondiissaq ABaymng




3.3.2 Mental workload and human error

As illustrated above, human information processing is powerful but limited in terms of
available resources at some point and time. To understand possibilities of human
cognitive error and maximize human information processing performance in tasks like
problem-solving or decision-making, research on users’ mental workload has been
conducted and integrated in HCI theories and knowledge.

Mental workload is the relation between the availabilities of human information
processing resources versus cognitive and psychic demands. Cognitive demands consist
of information decoding/encoding and mental operations. Psychic demands include
psychological loads like stress, fear, anxiety or boredom caused by monotony and
repetition. Even if this concept is vague and hard to measure and anticipate, some
interaction design guidelines, like “provide feedback and clearly marked exits, prevent
error”’, have been suggested in order to maximize the mental work efficiency as well as
minimize mental workload. The following figure shows a dimensional representation of

cognitive resources availability in terms of time-sharing (Wickens, 1984).
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Figure 8: Mental workload time-sharing model

With this model, Wickens suggests that “any two tasks demanding separate ‘celis’
should yield perfect time-sharing. (...) There may well be a layer of ‘general capacity’
that is added, like frosting on a cake, to the top and front of the separate resources. These
resources, competed for by all tasks, would then prevent perfect time-sharing of all but
heavily data-limited tasks.” Therefore, it illustrates real-life time-sharing and non-error
prone situations like driving a car (where: modality = visual, code = spatial, response =
manual) and talking on a mobile phone (modality = auditory, code = verbal, response =
vocal) at the same time.

Another important cognitive characteristic that has been studied by HCI researchers is the
influence of a user’s knowledge of computers and computer applications has on
information processing and mental workload performances. Models of this user’s
“knowledge in the head and in the world” of computers and their applications are called

mental models and are discussed below.
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3.3.3 Mental models

The concept of mental model can be defined as “a representation formed by a user of a
system and/or task based on previous experience as well as current observation, which
provides most (if not all) of their subsequent system understanding and consequently
dictates the level of task performance” (Wilson & Rutherford, 1989). Norman (1986)
proposed a distinction between mental models with this classification.

e Conceptual model, the designer’s mental model of the target system.

s Target system image, characterized through displays, documentation, structure

and operation.

e User’s mental model of the system.
Wilson & Rutherford (1989) argue that the system image is not a mental model and
should be replaced by another important mental model: the scientist’s or designer’s
mental model of the user’s mental model. For clarity purposes, this last one will be called
here: the designer’s user model.

At one point, and due to the popularity of the mental model concept, lots of interaction
design guidelines were recommending designing the system image based on metaphor of
the user’s mental model (the metaphor of the desktop, for example). This approach has
been criticized because users’ mental models are, by essence, incomplete, inaccurate,
non-observable, dependant on many factors and they varies greatly between users.
Nonetheless, these design guidelines, like “speak the user’s language” or “design in
consistency with other systems and tasks” (Nielsen, 1993) are generally accepted.

In conclusion of this section, let’s suramarize saying, like Norman (1988) that “user’s

knowledge in the head” is extremely efficient but at the high cost of human information
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processing and mental workload limitations. While “user’s knowledge in the world”,
which is perceived, interpreted and recognized rather than learned and recalled, may need
more processing time but is readily available and easy to use. Therefore, it would be
beneficial to focus on uncovering and applying users’ “knowledge in the world” in
interaction design. Yet, that goal is challenging since users’ profiles are as diverse and the
number of individual in the interactive system targeted community of users. That’s why
strategies of classification have been proposed based on concrete and observable

knowledge from outside the users “black boxes”.
3.4 User Classes

3.4.1 User groups

Based on the assumption that different types of users need different types of interfaces,
clustering of users in groups or categories have been recommended by HCI specialists
(Nielsen, 1993). Those clusters can be based on attributes like experience, occupation,
attitudes, cognitive styles, intelligence and demographicr variables such as age and
gender. But those grouping methods, being theoretically based and grounded on artificial
boundaries from oversimplifying continuous population variables in unitary concepts, do

not provide valid design guidelines (Potosnak, 1986).

34.2 Expertise

Classification based on expertise is a cost-effective shortcut to lengthy job and task
analysis. Dreyfuss (1986) classification of the knowledge that possesses a user of a job,
task or existing systems (like computers) as novice, advanced beginner, competent,

proficient or expert can surely help designers to decide to include keyboard shoricuts or
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not but are useless for “screen-deep” interaction design because classification can be

viewed as over-simplification.

3.4.3 Buyer behaviors

Marketers are good at classifying consumers into segments or classes: reluctants,
enthusiastics, pragmatics, trend-setters, opportunists, leaders, turnarounds, savers, etc.
But whatever the level of sophistication of those classifications, buyer behavior is not that

informative on usage behaviors, therefore of not help for interaction designers.

3.4.4 Consumers’ technology adoption

Moore (1991) describes a consumers’ technology adoption lifecycle that, being of more
interest for designers of technology products, does not provide concrete interaction
design information either. Moore distinguishes between successive groups of technology
adopters and describes strategies so that products “cross the chasm™ to reach mass-
markets. Interestingly for interaction design, one of these strategies is forcing the
marketing and product development teams to focus on specific scenarios of how the
product will be bought and used. Implicitly, he advocates for scenario-based interaction
design. Moore also talks about the need of more research in marketing and product
development “to ensure a successful experience right out of the box”. That strategy is
obviously congruent with interaction for usability and quality in use. The following
figure illustrates Moore’s consumer’s technology adoption lifecycle and consumer

classes that can be useful for the persona tool.
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Figure 9: Moore’s technology adoption lifecycle
Innovators are enthusiasts who like and buy technology for its own sake.
Early Adopters have the vision to adopt an emerging technology to an opportunity
that is important to them.
The chasm is the gap in technology adoption that is not crossed by many software
products.
Early majority pragmatists are the people who do not like to take the risks of
pioneering, but are ready to see the advantages of tested technologies. They are
the beginning of a mass market.
Late Majority are pragmatists, who represent about one-third of available
customers, they dislike discontinuous innovations and believe in tradition rather
than progress. They buy high-technology products reluctantly and do not expect
to like them.
Laggards are traditionalists also who do not engage with high technology
products - except to block them. They perform the valuable service‘of pointing
out regularly the discrepancies between the day-to-day reality of the product and

the claims made for it.
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4 Persona, the User Archetype

The term persona is a Latin word meaning “actor’s mask™ as per Jung’s psychoanalytic
concept.

“The persona is a complicated system of relations between individual
consciousness and society, fittingly enough a kind of mask, designed on the one
hand to make a definite impression upon others, and, on the other, to conceal the
true nature of the individual.”

In: C.G. Jung, The Relations between the Ego and the Unconscious (1928).

The following three sections give a detailed definition and illustration of the persona
technique and tool, expose its development lifecycle and discuss its use in the interaction

design activity and practices.

4.1 Origin: Archetypes in Human Sciences and Marketing

Archetype is a concept used in human sciences to represent, in Plato’s words, “element
forms of being”. 'Ancient gods and goddesses would be expressions of archetypes.
Archetypes have been identified in religion, art, literature, cinema and oral tradition.
Examples of archetypes are the prophet, the hero, the mother or caregiver, the magician,
the outlaw, the orphan, the emperor or the sage.

In marketing research, archetypal analysis is an alternative to the traditional market
segmentation for overcoming consumer heterogeneity. While segmentation makes the
implicit assumption that there are several "average" consumers found in the statistical
center of each segment, archetypal analysis assumes instead that there are several "pure”

consumers (archetypes) who are on the "edges" of the data. All other consumers are
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considered to be mixtures of these pure types. Marketing to those archetypes would be
efficient because calling upon consumers’ “deep structure for human motivation and
meaning” (Mark 2002). In a similar way, users’ personas can be viewed as an archetypal
analysis technique to “know the users” for interaction design. The persona tool is the

topic of the next section.
4.2 Persona in Design

4.2.1 Definition and Example

An ancestor of personas can be found in character maps presented by Verplank (1993)
in an INTERCHI tutorial. H_a.rtﬁeld (1996), co-founder of IDEQO industrial design firm,
recounts how they use character maps, “detailed personality and activities description for
a small set of envisioned typical users”, to communicate potential users’ observations to
designers in order to guide their work. Personas are very close to those character maps.

First introduced by Cooper (1999), the persona is a model of a user, also called a user
archetype. The persona is a fictional and detailed “real-life” character that captures and
represents the behaviors, goals and motivation of a group of actual or potential users of a
software product (Calde & al., 2002). The persona focuses on modeling users’ personal
and practical goals instead of depicting some psychological profile or class. See figure 10
in section1.3.6 for an illustration of those goals. The persona is obtained by analysis of
patterns in domain, usage and Wdrkﬂow data gathered through rapid ethnography studies

and contextual inquiry research methods.
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A persona can be one of five influential types:
e primary, which needs are so unique that it calls for a distinct interface form
and behavior;
e secondary, which needs are going to be fulfilled by the primary interface with
minor modification/addition;
e supplemental, which needs are completely fulfilled by the primary interface;
e served, which is not an actual user but who is indirectly affected by the
product and its use;
® negative, or anti-persona, which is whom designers and developers should not
design for.
The following figure, taken from Whitney Quesenbery on her company website

(http:www.cognetics.com) illustrates a example persona.

Favorite quote:

"A designer knows he has achieved perfection not when
there is nothing left to add, but when there is nothing left
to take away." Saint-Exupery

Favorite design tool:
The whiteboard - or anything that lets me iterate the

design quickly.
Member of:
SIGCHI, UPA and a local usability discussion group
Name: Linda
Title: Interaction Designer
Company: Cognetics Corporation
Age: mid-30's
Education: M.S. in HCI
Specialties Web, Intranet, Database Searching
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Responsibilities: Interview Users

Define Requirements
Produce Visunal Designs
Produce Specifications
Coordinate Usability Testing
Produce Ul Style Guide

Summary:

After initially graduating with a Computer Science degree, Linda spent several years as a
web administrator, database designer, and programmer two software companies. She then
returned to school to complete a Human-Computer Interaction degree and joined
Cognetics upon completion of her degree. Linda is an experienced web-surfer and is

familiar with programming principles, though she no longer actively codes.

Linda works with clients to clearly establish a product’s vision. With the vision in place,
she works with users as appropriate to analyze their needs and requirements. She then
uses that data to produce a draft of a user-interface and manages an iterative design
process, combining expert review with usability testing as needed. She starts the design
process in Visio, but she prefers to construct low-fidelity HTML prototypes as soon as
possible for both review and testing. Once the design is stable, Linda typically delivers
annotated specs for the full interface and the user interface style guide used to construct

the prototype. She varies these deliverables for the specific project.

Goals:

® Produce an "a-ha!" interface that seems both innovative and self-evident at the
same fime. Once presented, it is the obvious way to approach the workflow.

e Serve as a user advocate, helping clients to align business needs and user needs.

e Perform iterative design and testing within the parameters of schedule and budget.

e Work with clients until they are confident in the user interface produced for a

product.
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Constraints:

e Linda is one of the few women who are red-green colorblind.
e Access to users for user analysis is not always feasible, so Linda must sometimes
gather user data in more creative ways (tech support logs, surveys, remote

interviews, etc.).

© Copyright 1998 - 2001 Cognetics Corporation

Figure 10: Example of user persona

More examples of personas are given in Appendix L

4.2.2 Rationale and Claims

Persona as a tool for design is based on two justifications brought by Cooper (1999):

“design for just one person” and “the elastic user”.

Design for just one person

According to Cooper, to please a broad audience of users, the logic of designing a
broad array of functionalities in a product is wrong. This strategy inevitably end up
vcreating awkward and complex-to-use products that, trying to please everyone, finally
please no one in a significant manner.

Cooper (1999) gives two examples of the successful strategy of products designed for
“just one person”™: the roll-aboard suitcases and the 3M post-it notes. The roll-aboard
suitcase with built-in wheels and retractable handle was first designed for airplane crew
members that needed an ergonomic luggage that was easy to carry and to store in
overhead bins. This successful design was then adopted and used with satisfaction by a

larger audience: the business travelers. Later on, the product has been adapted to please
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other target market segments and users like, long-stay travelers’ oversized luggage with
| built-in wheels and kids’ small roll-aboard toy suitcase.

As for the example of the sticky notes; Cooper (1999) relates how Art Fry, a 3M
adhesive engineer, invented the Post-it® notes. Singing in a church choir, Mr. Fry needed
a better solution than falling paper bookmarks to put in his hymn book. He wanted
something else that sticky tape that could damage the church’s book. He recalled about
an adhesive that failed previous 3M stickiness tests. Putting that adhesive on yellow
paper squares, he designed the Post-it® notes for his own use. This successful design has

been extended and adapted to other target markets and uses afterwards.

The elastic user

Cooper (1999) also claims that even though designing for the user is the goal of any
interaction designer, the term “user” is often problematic and in need of precision. To
illustrate this, he coined the term of the “elastic user”. Depending on the situation and on
the design perspective, designers tend to “stretch and adapt” the user’s needs to
accommodate the design problem. Marketers, envisioning beginner and naive users,
define requirements for “user-friendly” interfaces while developers and engineers would
conceive sophisticated wizards with technical steps for computer-literate expert users.
Between the two, the real users are overlooked. When present in a product development
team, interaction designers are caught in the middle and are talked about the users in a
non-operational fashion. Even if all are trying to take the user’s perspective, they fail.
Cooper (1999) thinks that the users’ models are so imprecise that software designers have
no choice than to solve design problems in a “natural” self-referential and self-interested

way. The user becomes elastic while real users are not.
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4.2.3 Attributes and Characteristics

The fundamental attribute of a persona is that the persona is an imaginary hypothetical
person. Cooper (1999) puts forward that imaginary people are better for design than real
people because the latter’s idiosyncrasies and behavioral anomalies can be detrimental to
pervasive interaction design.

A persona is imaginary but specific and believable; it has a name, picture, age, gender
family, job, lifestyle, hobbies and interests; it plays roles in his community; does sports or
not; takes public transit or drives a car of a specific brand and make. A persona is a
stereotype, even sometimes at the detriment of diversity and political-correctness. The
goal here is to make the persona believable and humanistic enough so designers and
developers get a strong sense of the user through the persona, prohibiting them to fill-in
the “from the user’s perspective” blanks with self-referential extrapolations.

A persona is imaginary but precise and representative; it has motives, aspirations, fears,
concerns, skills and activities that are representative of a users’ population without “edge-
case” particularities. A computer graphics designer persona would not be someone who
only uses the keyboard; a pilot persona would not be a bush pilot that flies alone most of

“the time or a student that only does short day flights. But that doesn’t mean that a
persona is an “average” user. No persona has 2.3 kids and follows “between 0 to 27
television shows per week. A persona needs to be solid and concrete, based into reality,
so that it does not allow elasticity and cannot be stretched and twisted in the hands of the
designers and developers looking for the “user’s perspective”.

A final attribute of personas is that a persona is not a buyer but a user personification.

Cooper (1999) emphasizes that, though marketers are familiar with the concepts of
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market segments underlying personas, the latter are “end-users”, not consumers. As an
example, he exposes the mistake made by lots of software development firms when they
design IT systems for, and sometimes with, their clients: the purchasing IT managers. In
those cases, it is not rare to see those IT managers go back to their vendors with
unfulfilled user requirements after receiving many end-users complaints following the

deployment of new interactive systems.

4.2.4 Benefits and Risks

According to Cooper (1999), persona’s imaginary, though realistic, representation of
users’ goals and skills is beneficial to designers, programmers and managers at ending
“feature debates”. Personas eliminate the construct of “the user” and guides functional
specifications. Cooper (1999) reports this example.

Programmer: “Would Rosemary want to print this out?”

Designer: “No. Although Jacob will want some printed reports on a quarterly basis.”
Progmmmer: “Well, if they are so rarely needed, we should save ourselves time and
effort by not writing a fancy, proprietary report-writing feature, but instead license a
commercially available tool.”

Manager: “And that shaves two weeks off the shipping schedule”.

Calde & al. (2002) adds: “personas remind everyone they are building a product to solve
people’s goals, not to showcase technology.”

Relating Microsoft’s experiences with personas, Grudin & Pruitt (2001) gives those

benefits to the use of personas.

49



e Personas bring users’ research fo life promoting a user/work focus and awareness
not only for interaction design but broader use (product strategy, vision
documents, feature specs, bug bashes) in an end-to end approach.

e Personas promote cross-team synergy and communication creating a shared
vocabulary and conduit to talk about users and work settings.

e Personas enhance attention, memory and organization of detailed user data
through the effectiveness of narrative.

e Personas encourage creative and explicit design decision-making processes by
allowing the mind to project new settings or situations and to extrapolate criteria.

e Personas drive the construction of scenarios from a real people/real life
perspective.

On the other hand, there are some pitfalls to avoid when using personas as an
interaction design tool. The major risk, reported by both Grudin & Pruitt (2001) and
Mikkelson (2000), is the challenge to get the right persona or set of personas without
stereotyping. Persona creation implies choices and biases that could over generalize or
exclude uéers. As said previously, Cooper would reply to this argument saying that it is
better to design for any one person instead of ineffectively designing for the “masses”.
Grudin & Pruitt (2001) also talks about the risks of reusing and overusing personas,
meaning stretching them so much that t}hey loose precise representativity. He finally adds
that some may try to substitute personas to all other user-centered design principles of

ongoing user research and usability evaluation.
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4.3 Persona Lifecycle

Adlin, Jamesen & Pruitt (2002), are proposing a framework to capture the process of
creating and using personas for interaction design. This persona lifecycle consists of 5
phase: family planning, birth, maturation, adulthood and retirement & lifetime

achieverent. Those phases are described below.

4.3.1 Family Planning

Family planning is the user research phase. In this phase, the complexity, size and costs
of the persona project is evaluated and the scope of the personas effort is defined. Also,
target market segments are identified, existing buying and behavioral customer/user data
is reviewed. From that preliminary analysis, it should be possible to identify hi-level user
roles. Those roles are usually job or task-oriented (nurse, IT manager, small business
owner, etc.) and depend on the product to be designed. With further data, the user roles
will evolve or may even be discarded, but, at this early stage, they are useful in orienting
and planning the user research strategy. This plan includes answers to questions like the
following ones.

e Which rapid ethnography research method will be used, site visits, indirect
observation through log books, semi-structured interviews, co-discovery of tasks,
or other data gathering methods?

e [s anti-persona data should be gathered also?

e How many subjects will be visited, interviewed?

e Is there diversity (gender, age, disabilities, etc.), cultural (ethnic, languages, etc.),
political, security, confidentiality, accessibility issues?

e Who (real users or proxies) and how are those subjects going to be recruited?
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e When and where the research will take place? Who is going to conduct the
observations and interviews? How data analysis is going to be done? By whom?
e And mostly, what data must be looked for: what should be the focus, who should

be key information to be looked for? Which questions and how?

4.3.2 Birth

Birth is the persona creation phase where user research data is turned into “imaginary
people”. More than one technique can be used to do that conversion from user data to
persona. The choice of the method could depend on expertise and experience of the
persona team members or the time and resources available. Below is exposed a
“conversion” technique adapted from goal-directed design® and contextual design

methodologies.

Step 1: Variables identification

From the family planning research data and using affinity diagramming, extract the
recurring socio-demographic and behavioral information (with a focus on goals and
usage) in terms of variables by looking for “the differences that make a

difference”(Goodwin, 2001).

Step 2: Patterns identification

With the variables identified in step one, produce scales for major and meaningful
variables. Ranges with logical opposite variables can also be useful. Position the
research subjects on those scales or ranges. Patterns should emerge significantly from

where research subjects cluster. The next figure illustrates that method.
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Exarmnjple: Users Mapped Against BebavioralVarkbles for Online Shopping

ier 1.4

© Copyright 2002 by Cooper. All rights reserved

Figure 11: Example of behavioural variables pattern analysis
Step 3: Personas creation

Use the emergent patterns to build the persona characters. A main persona and
secondary one (and an anti-persona, if that data was gathered in the family planning
phase) should materialize from data analysis. Create the personas in a narrative form:
name them, illustrate them with a picture, describe their background and family, depict
their goals and activities, portray their aspirations and concerns and give the personas
quotes and taglines. Be specific and precise. Strive for believability. Shield the personas
against “elasticity”.

The next figure presents the table of contents of Microsoft’s persona central
“foundation” document used to facilitate the creation of personas (Grudin & Pruit,

2001).
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Overview — Persona name (job title, work domain)
Get to know the persona, his business and family.

A Day in the Life
Follow the persona through a typical day.
Work Activities
Look at the persona’s job description and role at work.

Household and Leisure Activities
Get information about what the persona does when he's not at work.

Goals, Fears, and Aspirations

Understand the concerns the persona has about his life, career, and business.

Computer Skills, Knowledge, and Abilities
Learn about the persona’s computer experience.

Market Size and Influence
Understand the impact people like the persona have on our business.

Demographic Attributes
Read key demographic information about the persona and his family.

Technology Attributes
Get a sense of what the persona does with technology.

Technology Attitudes
Review the persona’s perspective on technology, past and future.

Communicating :
Learn how the persona keeps in touch with people.

International Considerations
Find out what the persona is like outside the U.S.

Quotes
Hear what the persona has to say.

Figure 12: Microsoft’s persona foundation document
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4.3.3 Maturation

Maturation is the validation and diffusion phase, where the newly-born personas are
communicated to the “world”. Personas should first be communicated to the product
marketing people who are more accustomed to that type of artifacts. Also, the marketing
can validate the precision and believability of the personas. Adjustments to the personas
to fit corporate strategic goals may be needed. After, and depending of the context of the
project, there are many ways to present the personas to the design, development and test
teams. Some examples and ideas from participants of 2002 UPA personas workshop
were: personas’ showroom and greeting meeting, personas’ intranet posters placed in hi-
level traffic area, t-shirts, mugs, etc. Some project even gave the personas email
addresses so users of that interaction design tool could ask questions to them. When the
persona tool is introduced for a first-time into an organization, an emphasis on giving the
design teams information on the persona concept and its use should be envisaged.

Training sessions can be implemented to promote acceptance of that tool.

4.3.4 Aduithood

Adulthood is the phase where personas are “grown-ups” and have a job to do. Maybe
they need to be “fixed” to keep up with the evolution of design/development project’s
shifting requirements and priorities. These potential changes are necessary and need to be
communicated. Otherwise the usefulness and representativity of the personas may

disappear and they could “die on the vine”.
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4.3.5 Retirement and Lifetime Achievement

Retirement and lifetime achievement is the phase when personas have done their job
and the design/development/testing project is over. The contribution of the personé.s to
the software lifecycle should be captured in post-mortem documentation. Also, lessons
learned and possibility of personas reuse for future product version or across products
line should be reviewed and evaluated. As described in the next section, personas can be
used in all the product development lifecycle and should be treated as any other software

development artifact.
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5 Putting Personas into Practice

Persona is a relatively new, even controversial, interaction design tool. Therefore,
information and research on the integration of personas into the software practice is
almost inexistent. For that %eason, this section describes some potential usages of
personas in the overall software lifecycle phases of analysis, design and evaluation. After,
a focus on the use of personas in the design activity is taken and discussed. Finally,

quality in use of personas as an interaction design tool is looked at.
5.1 Personas within the software lifecycle

5.1.1 Analysis & Requirements

Personas could be a valuable tool for a lot of activities occurring in the analysis phase
of any interactive system development or maintenance project. Capturing the knowledge
about users in terms of goals, personas help discover and elicit user requirements from an
end-user perspective, not from clients or purchasers’ point of view. Personas contribute in
the system requirements activities in facilitating the definition of functional requirements.
As well, personas are an important starting point when further cognitive or task analysis
is needed or work reengineering has to be carried out. Evidently, personas also assist the
setting of non-functional requirements and principally usability and quality in use
objectives, Consequently, personas assist scope and plan quality assurance strategies.
Also, personas should help identify the needs for user documentation or training. Finally

and importantly, personas can effectively be called upon to prepare and conduct
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marketing research strategies like competitive benchmarking or product acceptance

analysis.

5.1.2 Early Design & Prototyping

Intentionally, personas are of great help and influence in the design phase. Their
narrative form and “real life” representational mode promote and facilitate scenarios
creation and use-cases building. Information enclosed in the personas can certainly be
useful for early design where low to mid-fidelity prototypes and user interface metaphors
are defined. In those stages of hi-level to low-level design, personas help the
conceptualization of user interfaces, tasks and features allocation, as well as guide the
right choices of design implementation.

Personas, with weighted importance, can also lead soﬁﬁrme designers and managers
prioritize scenarios or features in a structured way. The following figure gives an

example of that use (Grudin & Pruitt, 2001).

Weighted

Weight: 50 35 15

Sum
Feature 1 0 1 2 65
Feature 2 2 1 i 150
Feature 3 -1 1 ¢ -15
Feature 4 1 1 1 100
Ete. - - - -

Figure 13: Features-personas weighted priority matrix
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But importantly, we believe that personas can provide software designers with guidance
and support for innovation, reflection-in-action and commitment to usability and quality

in use. This view will be discussed in more details in section 4.2.

S5.1.3 Design Quality Assessment

Personas are assisting many quality assessment activities of software designs. They can
support design review meetings and usability assessment activities by giving a voice to
end-users. They guide cognitive walkthroughs and discount usability evaluations by
allowing evaluators to put themselves in the shoes of the personas when assessing early
designs and deciding the need for further design iterations. In addition, personas are
certainly precious information for usability expert when doing heuristic evaluations of

design artifacts.

5.1.4 Development and Testing

Personas can support activities of software development and testing. They can aid the
production of test cases and actual testers’ activities for quality control and user
acceptance phases. As for formal post-implementation usability and quality in use testing
goes, personas are of great value for recruiting subjects, crafting scenarios and test

protocols.

5.1.5 Usability Maturity of an Organization

The use of personas throughout the software development lifecycle promotes not only
user-centered design but can also raise usability concems in teams other than the design
team. By giving a “real-life face” to market segments, personas help product managers in

thinking about clients in terms of end-users. They may also aid developers in identifying
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search algorithms, or others, that will serve “persona Jill” better. Also, personas should
assist quality control workers in the production of realistic test cases and testing activities
for quality assurance and user acceptance phases. Finally, when viewed in an end-to-end
approach of the software lifecycle, the greatest contribution of personas is being a mean
to support and promote cross-functional teams’ communication about usability and

quality in use.

5.2 Designing with and for Personas

Implementing methods for designing with quality targets of usability and quality in use
is a recurrent challenge. HCI advocates have studied individual and organizational
obstacles to this goal; see Gould & Lewis (1985) and Poltrock & Grudin (1994) for good
studies. But those issues are not the focus of this thesis. Here, and to link back to our
HCI perspective exposed in section 2.2, personas are studied as a tool promoting usability
and quality in use by bringihg operational knowledge about users in the conceptual,

constitutive and consolidatory steps of the design activity.

5.2.1 Conceptual Step

Remembering that this step is the where creativity take place, we think that personas
could be an extremely powerful tool for designers to create inventive and innovative
solutions of quality. Personas are grounded in true user data without being complex,
limitative and “boring” like task analyses. Personas are playful and communicative
without being “flaky Hollywood actors”. Therefore, we think that this too! should

encourage designers to generate fruitful and sound ideas based on “real-life” users’ needs
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and values, in the same way archetypes of real-life inspire striking artists and harmonious

relationships with real-life motivate great architects.

5.2.2 Constitutive Step

The constitutive step is where design decisions and trade-offs are occurring. We think
that, by demoting self-referential mode, personas allow for and enhance reflection-in-
action. Schon (1982) coined the term “reflection-in-action” to describe the internal
“backtalk” a practitioner does in the midst of his practice activity when a question or
problem arises. He calls those questions or problems “surprises” and qualifies the
backtalk process of “discussions with materials”. He gives the analogy of jazz
improvisation where a musician is reflecting-in-action when he is surprised by and
answers to other band members’ music. In the same way, when modeling and planning
designs, a software practitioner can play the “persona game”. He can show his stuff to the
persona, listen to the persona’s level of surprise and they can discuss on the materials to
make design decisions and negotiate trade-offs. By enhancing designer’s reflection-in-
action with an operational user’s perspective, we believe that personas should promote
usability and quality in use in an efficient manner that fits better than user involvement in
the introspective activity of design.

We also note the similarities and potential beneficial exchanges between personas’ use
and the claim analysis process of scenario-based design described in section 2.2.4.5. We
acknowledge that the persona is a less powerful tool than claim analysis which is based
on HCI theories and knowledge and produces the design rationale. But the limitations of
the persona tool should not prevent its use all together. Personas must be viewed as a tool

amongst others in the designer’s toolkit. And, in conjunction with interaction design
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patterns per example, personas may be sufficient to address a broad array of design

situations. As a craft, design requires the right tool for the right material, at the right time.

5.2.3 Consolidatory Step

In the consolidatory step, the désigner judges the elegance of the design and evaluates
its appropriateness for use. As suggested by Grudin & Pruitt (2001), we think that
personas, being a vehicle promoting personal and emotional engagement towards users,
could help designers make that decision in a more socially responsible way.

A persona, with its real-life representations and details, necessarily includes cultural
indicators. Therefore, when designers use personas, they internally build “politicized”
mental models of the users. In that constructivist way, we believe that it is more likely for
designers to show social responsibility in their design activity and the resulting artifacts.

Consequently, the use of personas as a tool for interaction design would encourage
flawless and authentic concern about users by replacing self-reference with empathy
when elegance and appropriateness judgments are done. Personas could even pr(;mote

ethical actions.

5.3 The Quality in Use of personas

A good question to ask is “does the persona tool possess the qualities it strives for”? Do
personas encompass usability and quality in use? Are personas usable, effective,
productive and satisfactory to designers? First, we investigated if personas’ users, e.g.
software designers, find the tool satisfying and usable. Then, we examined the quality in
use of personas with the help of an ethnographic study looking at how that tool supported

design tasks in a software development project context.

62



5.3.1 Usability and User Satisfaction of Personas

In a software engineering course focusing on user-centered design given at Concordia
University in the spring of 2003, 54 undergraduate students were given a class project
including the creation and use of personas for design. After the completion of the design
projects, students were administered a survey about their perceptions of the usability and
their satisfaction of the persona tool. The questionnaire used for this informal evaluation
consists of an adaptation of the System Usability Scale (SUS) devised by Brooke (1996).
The questionnaire, which uses a ten-item scale giving a global view of subjective
assessments of usability and user satisfaction, is included in appendix II. The output of
the questionnaire is a score from 0 to 100 giving individual user’s rating of the perceived
tool usability and their satisfaction. The following figure gives the distribution of the

scores collected with that questionnaire.
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Figure 14: Scores’ distribution for the usability and user satisfaction of personas
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Overall analysis of that survey tells that 26% of the respondents strongly agree that the
personas are usable and are satisfying with the tool (scores equal or above 80 points).
Around 44% of the respondents agree that personas are usable and satisfying (score
between 60 and 79 points). While about 30% of them disagree or are neutral about the
usability of personas and are not satisfied with them (score of 59 points and less). Since
the questionnaire uses Likert ordinal scales, a preferred central trend measure for the
scores distribution would be the median. The median, which value is 67.5, indicates that
most respondents agree that the tool is usable and are satisfied with personas.

This preliminary and qualitative assessment of the perception of usability and user
satisfaction of the persona tool for the design of interactive systems is encouraging. But
evidently, more through analysis of the understandability, learnability, operability and
attractiveness of that design tool is needed. For example, an analysis using those criteria
could be performed on personas’ creation/validation processes and documentation/

communication support tools in order to evaluate its overall usability.

S.3.2 Quality in Use of Personas

In a recent field study conducted at Swedish IT company “irying out” personas in a web
portal project, Blomquist & Arvola (2002) identified major issues with the use of that
tool. They report that the interaction design team appreciated personas for design and
successfully used them in design critique meetings. But they also account that, although
all the project team members found that personas were a good tool to “think things
through and focus the team members’ effort”, persona suffered of a lack of acceptance
from developers and project managers who did not see their relevance. Therefore, the

design team was unsatisfied with the tool for project meetings. For us, this study suggests
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that the persona tool would not possess quality in use attributes of effectiveness,
productivity and satisfaction. Personas would be deficient in terms of quality in use when
examined in a software development context of use. This tells us that further and more
formal investigation of the guality in use of personas for the design of interactive systems
in software development work context is needed. For example, comparative experiment
of the usability and the quality in use of two interactive systems, one designed with
personas and the other one without but in the same work context, could be conducted to

assess the effectiveness and productivity of the tool.
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6 Conclusion

In this thesis, we first reviewed, via an analysis of the literature, the concept of personas
as a way for involving the end-users in software development with a focus on the early
stages: the design process. We highlighted the benefits and challenges of user
involvement, summarized the interaction design methodologies taking the users into
account and presented the proposed approaches for understanding/modeling those users.
Then, we looked at personas as an information and communication tool for designers to
“more easily” involve users in the design process. That way, we addressed the questions
of usability, effectiveness and productivity of personas in the design process. We also
investigated the satisfaction of software practitioners using personas in their work
activities.

We found out that personas clearly bridge the gap between marketing research and user
research for designers’ discovery and analysis of user requirements. Personas help
individual and teams of designers “discuss with their materials” and judge the
appropriateness of their design from the user’s perspective. And, as suggested by our
review of the potential use of personas in the design activity, and also by our informal
usability and user satisfaction survey, we believe that personas are useful and usable for
interaction designers.

Nevertheless, we acknowledged, like Blomquist & Arvola (2002), that personas have a
credibility problem when entering the world of software engineers. Also, from a practical
point of view, like many other interaction design techniques, personas’ use will encounter
resistance brought by their obligation for ethnographic methods for user data gathering.

And therefore, personas are not productive in the software development work activities.
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Consequently, more | experiments and measurements are needed to evaluate if the
persona tool is effective, productive, safe and satisfactory for software interaction design
practitioners in the specific context of use for software development. And, if the persona
tool is declared to be of quality in use, more articles, case studies and training will be
needed to promote the use of that intefaction design tool.

We also note, like Sutcliffe (2000), that “a fundamental mission of HCI is bringing
psychology and other sciences such as sociology to bear upon design. If HCI fails to
employ knowledge about the very people it is designing for then it is left with technology
and creative inspiration.” Hence, we can foresee objections to the use of personas since
they are deficient in encapsulating HCI theories and knowledge and are of little help in
systematically mapping requirements into usable interface designs. Two avenues are
possible to address such views. One, personas’ use should be investigated in conjunction
with other interaction design tool, like usage-centered design, scenario-based design and
claim analysis. Two, personas could be extended to include HCI theories and knowledge,
like patterns for examples. In any case, personas are popular right now in the interaction
design community and it will be interesting to see if that novelty will “find its spot” in

software design and development practices as well as in the HCI research agenda.

“The real question before us lies here:
do these instruments further life
and enhance its values, or not?”

Lewis Mumford in:

Technics and Civilization, 1934.
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Appendix A: More Personas examples

iRippage.com user personas

Beth:
male, 13,
Bth-grade gamer

o Firsi-iime skater

e Intemst and gaming addict with a PC
and 56K moden; camries on
fiiendships with kids around the
wiorld via instent messages and
messags boards

o Small town; no skate shops or parks
nearby, wanis to leam fricks, trade
tips with other kids his age; worships

e Woste

Cormplains about the fack of regular
updates on his favorite tips-and-tricks
sites

Test Respondents

Garreit:
male, 26,
bicycie messenger

e Skateboarder since middle school

= New to the Web; surfs once or twice
2 waek on either his roommate's
ancient PC with a 28K modem, or
accasionally on WebTV at his
girlfriend’s house

e Lives in a medium-sized city,
building a skate park with some
friends to encourage younger kids is
pick up the spor; would like to
browse plans and trade ideas with
other experienced skaters; respects

Mike Vallel

o Complains about slow-loading pages,

feeling "buried” in Web sites; often
unsure about how he got where he is
or how to get back to where he was

Jeasie:

female, 17,
high-school senier

L4

L4

2

Four years of skateboarding
experience

Hard-core Mag enthusiast; got a G4
and a DSL fine for Christmas; runs her
own gt skater zine; checks her email
and favorite message boards daily

Urban selting; access to several skate
parks; an-aspiing photograpgher who
shoots her skatey fiends in action;
emulates Elissa Steamer

Takes issus with the rarity of skate
sites featuring female skaters or
offering accessories and apparel for
girl skaters

From: http://builder.cnet.com/webbuilding/pages/Graphics/Conceptualize/ss02.html
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From: Grudin, J., Pruitt, J. (2001). Personas, Participatory Design and Product
Development: An Infrastructure for Engagement. Proc. Participatory Design

Conference’01.
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Figura 1: The team created
detalled descriptions of each
persona, including a stock
photo ang 3 biography. The
text to the right represents a
summary of Rhonda’s persona
descripbion (each description
was about a full page in the
actual deliverable).

Persona Example: Bhonda Wilson, RN
Murse Unit Coordinator

Rhonda Is 2 36-yvear-old RN who has worked at several
skilled nursing facilities. She started out in acute care
but moved to long-term care so she could have more
autonomy. Rhonda was promoted to Unit Coordinator
four years ago because she Is very competent and
generally well organized.
Rhonda is entirely overwhelmed and Is drowning In
paper, even more 50 than the average nurse. She often
misses eating dinner with her boyfriend because she
has to work late, filling out forms and reports.
Rhonda’s goals are to:
« Spend time on patient care and staff
supervision, not paperwork.
+« Be proactive. Rhonda needs to understand
trends in order to soive problems before they
happen, instead of just reacting to crises.
=  Know that things are being done right.
Rhonda supervises the unit because she’s good
at what she does. If nurses aren't following

procedura or documenting things, she waats to
know right away.

From: Calde S., Goodwin K., Reiman, R. SHS Orcas: The first integrated information

system for long-term healthcare facility management, Experience Design Case Study

Archive, American Institute of Graphics Arts. (2002)
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Daisy Bead Company Persona - Sara Locke (Primary)

Background

Sara is a 25 year old, single woman living in the University District of
Seattle Washington. She of average height and build, fairdy athletic and
has brown hair and green eyes. She is unmarried but has a boyfriend of
2 12 hears and they are stavting 1o think about tying the knot She
lves with herroommate, Katie, and has 2 cats, Bob and fufus. She
working in the marketing department of a high volume sirplane parts
manufacturer in Everett, 20 some miles north of Seattle. Her hobbies

Computer Savvy

. include dancing, mountain biking and snowboarding. She loves going
1o the movies. She also loves to shop.

Wb Savvy

F sk Web usage

Ondine Shopping §

. PSS Mer internet usage is limited mainly to work related functions and -

mail. She has 2 hotmail account for her personal correspondence and
uses it almost every day at lunch and sometimes on weekends or eves.
He has shopped onfine but only a few times, she often finds the process
confusing. Because of how she needs 1o use the Web at workshe has a
pretty good grasp of how most things worl, she considers herself fairly
savvy as she uses a mailing jist program and spends 2 bit of time on
marksting type sites. She doesn't enjoy spending a whole lot of time
on the computer, so she prefers to get on and off quickly, and likes
those sites that help her do that. Sara likes it simple and straightfor-
ward.

On¥ine shopping

As far as shopping sites goes, she likes Amazon, and Nordstroms, but
doesn't have a whole lot of experience with others. She uses these
maindy for gifts and would prefer o hit the mall or downtown before
resorting to shopping onfine. Often times she may look for some
information about a particular product online and then go pick B up {or
not) at the store. Most of her shopping experiences have been limited
to research and information gathering. When she has made a purchase
she finds that sometime the process 5 a bit overwhelming.

From: http://www.7nights.com/asterisk/archives/example personas.php
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Daisy Bead Company Persona - Jane King (Secondary)

Background

Jane is 2 33 vear old entrepreneur, she runs 3 small boutique in down-
town Seattle selling jewelry, clothing and shoes. She is married, has no
children {yet) and lives with her husband, Brian, & mortgage bankerin a
Beltevue condo. She is tall, thin and has dark hair and lght eyes. She
spends most of her time at work or working on the condo, which they
bought and moved into earlier this vear. When she has free time she

Computer Savvy loves to read, travel and catch some live jazz.
Ao

Web usage
Web Savvy
FHE iane uses the web quite a bit. Her store has 2 website so she does her
Onfine Shopping Savwy  DESt t0 make sure that it's up to snuff. She has an old college friend
o ok who has his own freelance Web design business do the maintenance

for her. The site has 3 shopping cart spplication, that while it's no
Arnazon, works {airly nicely and thus far the site has meantquite abitto
her business, She also spends fots of time checking owt other similar
sites to-hers and keeping up on news and that sort of thing. She gets
quite a bit of emall, too much spam however, and wishes that the Web
in general were a safer, Jess intrusive place. But she can't knock what it's
done for her business. She doesn't get too many sales, but lots of
referral calls and interest, She sees her site as a marketing and advertis-
ing vehicle more than a store front at this point

Oniine shopping

As she has a vested interest in online shopping she spends as much
time {and money) a5 she can shopping on the internet and has noticed
marked improverment in the process over the years. She stilf thinks
there is lots of room for improvernent, but Bkes where it's going. Her
biggest frustration is returning of exchanging of tems. Personally she
likes the aciual experience of going down to the store and touching the
goods, but can't deny the convenience of shopping online. She views it
as the future of her own business, but doubts itl] ever replace her shop.
In other industries, but in the clothing and jewelry business thereis a
need o have contact with the items,

From: http://www.7nights.com/asterisk/archives/example personas.php
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Appendix B: Usability and User Satisfaction Questionnaire

Personas as a tool for the design of interactive systems

Adapted from: Usability Scale  © Digital Equipment Corporation, 1986.

1. I think that I would like to use personas
frequently

2. I found personas unnecessarily complex

3. I thought personas were easy to use |

4. 1 think that I would need the support of
a HCI specialist to be able to use them

5. I found the various features/information
of personas were well integrated

6. I thought there was too much
inconsistency in personas

7. 1would imagine that most people would
learn to use personas very quickly

8. I found personas very cumbersome to
use

9. 1 felt very confident using personas

10. I needed to leam a lot of things before
I could get going with personas

Strongly
disagree

l

|

|

|
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