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Aims
Design is a creative process concerned with bringing about something 
new. It is a social activity with social consequences. It is about 
conscious change and communication between designers and the 
people who will use the system. Different design disciplines have 
different methods and techniques for helping with this process. 
Approaches to and philosophies of design change over time. In 
mature disciplines, examples of good design are built up and people 
can study and reflect upon what makes a certain design great, good or 
awful. Different design disciplines have different constraints, such as 
whether the designed object is ‘stand-alone’ or whether it has to fit in 
and live with legacy systems or conform to standards. UX is increasingly  
concerned with both the moments of interaction and how 
experiences unfold over time.

In this chapter we look at what is involved in UX design and how to 
go about designing user experience and services. After studying this 
chapter you should be able to:

●	 Understand the nature of UX design

●	 Understand the four processes involved in design: understanding, 
design, envisionment, evaluation

●	 Understand the centrality of evaluation in human-centred UX

●	 Understand the use of personas in UX

●	 Understand the use of scenarios in UX

●	 Be able to use scenarios throughout the UX design process.

Chapter 3
The process of human-centred 
UX design
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Part I • The essentials of designing user experience48

3.1 Introduction

There are many different ways of characterising the activities involved in the design 
process. For David Kelley, founder of product design company IDEO, ‘design has three 
activities: understand, observe and visualise’. He says:

Remember, design is messy; designers try to understand this mess. They observe how their 
products will be used; design is about users and use. They visualize which is the act of decid-
ing what it is. Kelley and Hartfield (1996), p. 156

Another popular characterization of the UX design process is the ‘double diamond’ model 
developed by the Design Council (UK) in 2005 (full reference, see Figure 3.1). This char-
acterizes the design process in terms of four processes: discover, define, design, deliver.

In this chapter we provide methods and processes to help designers deal with the 
‘messy’ problems of designing user experience. Recall that both the understanding of 
needs and desires and the design solutions evolve during UX design. It is an iterative 
process, not a linear one.

In order to guide the design process, designers need to think about the PACT elements 
(introduced in Chapter 2). The people who will use the system are represented by perso-
nas: profiles of the different types, or archetypes, of people the designer is designing for. 
Activities and the contexts in which they will occur are envisioned through scenarios of 
use. Different concrete scenarios can be used to envision how different technologies 
(hardware and software) could function to achieve the overall purpose of the system and 
deliver a good UX. Personas and scenarios are developed early in the design process, 
using any of a wide range of methods of understanding and ideation, and through under-
taking a PACT analysis. Almost inevitably, personas and scenarios evolve together as 
thinking about people involves thinking about what they want to do, and thinking about 
activities involves thinking about who will be undertaking them!

FPO

Figure 3.1 The double diamond model
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Chapter 3 • The process of human-centred UX design 49

 We characterize the overall design process in terms of the four activities illustrated in 
 Figure   3.2   . The key features of this representation are as follows: 

    ●	   Evaluation is central to delivering a good UX. Everything gets evaluated at every step 
of the process.  

  ●	   The process can start at any point – sometimes there is a design in place, sometimes 
we start with a form of envisionment such as a prototype, sometimes we start with 
understanding.  

  ●	   The activities can happen in any order, for example understanding might be evalu-
ated and a prototype built and evaluated and some aspect of a physical design might 
then be identified.   

   3.2  The process of UX design 

Evaluation

Envisionment

Conceptual
design

Physical
design

Understanding

Design

 Figure 3.2   Understanding, design, evaluation, envisionment       

  Understanding 

 Understanding is concerned with what the system or service has to do, what it has to be 
like and how it has to fit in with other things. The understanding process is concerned 
with the requirements of the product, system or service that is under investigation. This 
process is also called ‘user research’ as designers need to research the range of people, 
activities and contexts relevant to the domain they are investigating so that they can 
understand the requirements of the system they are developing. They need to under-
stand the opportunities and constraints provided by technologies. 

 There are both functional and non-functional requirements to consider. Functional 
requirements are concerned with what the system or service should be able to do and with 
the functional constraints of a system. Non-functional requirements are concerned with 
the qualities that the system or service should demonstrate and with constraints on the 
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Part I • The essentials of designing user experience50

design process. It is important for the designer to think about the whole UX in an abstract 
way. Deciding who does what, when something should be displayed or the sequence in 
which actions are undertaken should come later in the design process. A good analysis of 
an activity will strive to be as independent of current practice as possible. Of course, there 
are always constraints – the realities of what is technically possible – which render certain 
ordering, sequencing and allocation of functions inevitable. There are also logical and 
organizational constraints that may make particular designs infeasible.   

  Requirements are generated through discussions and interactions with people who 
will use or be affected by the proposed system – the stakeholders (see  Box   3.1   ). 
Requirements are also generated through observations of existing systems, research into 
similar systems, what people do now and what they would like to do. User research 
involves working with people in focus groups, design workshops, observation and so on, 
where different scenarios can be considered (see  Section   3.4   ). The aim is to collect and 
analyze the stories people have to tell. Requirements are essentially about understanding. 

  ➔	   Chapter   7    gives a 
detailed treatment of 

methods for understanding 

 Stakeholders 

 ‘Stakeholders’ is a term that refers to all the people who will be affected by any system 
that results from the process of UX design. This includes the people who will finish up 
using the new system (the ‘users’), but it also includes many other people. For example, 
the organization that the system or service is being designed for will probably have 
many people in it that will not be using the system but will be affected by it as it might 
change their job. For example, introducing a new website into an organization often 
changes working practices as well as simply providing information. There may be stake-
holders outside the organization, such as government authorities, that need to verify 
some procedures. Producing a new app may change the relationship between custom-
ers and suppliers. The number and type of people affected by a new interactive system 
will vary greatly according to what sort of system it is. An important part of the under-
standing process is to consider all the different stakeholders and how they might be 
affected, to decide who should be involved in discussions about the design. 

 BOX 
3.1 

    Design 

 Design activities concern both conceptual and physical design. Conceptual design is 
about designing a system in the abstract, physical design is concerned with making 
things concrete. Design involves the creative process of idea generation, ‘ideation’.   

   Conceptual design 

 Conceptual design is about considering what information content and functions are 
needed for the system or service to achieve its purpose. It is about deciding what some-
one will have to know to use the system. It is about finding a clear conceptualization of 
a design solution and how that conceptualization will be communicated to people (so 
that people will quickly develop a clear mental model).   

  There are a number of techniques to help with conceptual design. Software engi-
neers prefer modelling possible solutions with objects, relationships and ‘use cases’ 
(discussed later). Entity–relationship models are another popular conceptual modelling 
tool. Others prefer sketching some general ideas. Through the process of conceptual 
design, UX designers will develop the information architecture to support the new ser-
vice or system. The conceptual design of a website, for example, will include developing 
the concepts and categories for the site, a site map and a navigation structure.   

  One way to conceptualize the main features of a system is to use a ‘rich picture’. Two 
examples are shown in  Figure   3.3   . A rich picture captures the main conceptual 

  ➔	   Chapter   8    gives a 
detailed treatment of 

ideation 

  	

➔

	   Chapter   2    discusses 
mental models 

  ➔	  Information architecture 
is introduced in  Chapter   4    

and methods for modelling 
are discussed in  Chapter   9    
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 Figure 3.3   Rich pictures of (a) a pub and (b) a web design company       
(Source: After Monk, A. and Howard, S. (1998) Methods & Tools: the rich picture: a tool for reasoning about work context,  Interactions , 5(2), 
pp. 21–30. © 1998 ACM, Inc. Reprinted by permission)  

M03 Benyon 04 55517.indd   51 6/22/17   3:55 PM

CONFIDENTIAL: UNCOrrECTED W
IP PrOOF, NOT FOr CIrCULATION Or DIsTrIbUTION. ©

 PEArsON EDUCATION.



Part I • The essentials of designing user experience52

 relationships between the main conceptual entities in a system – a model of the struc-
ture of a situation. Peter Checkland ( Checkland, 1981 ;  Checkland and Scholes, 1999 ), 
who originated the Soft Systems Methodology (SSM, see  Box   3.2   ), also emphasizes 
focusing on the key transformation of a system. This is the conceptual model of pro-
cessing. The principal stakeholders – customers, actors, system owners – should be 
identified. The designer should also consider the perspective from which an activity is 
being viewed as a system (the  Weltanschauung ) and the environment in which the 
activities take place. (Checkland proposes the acronym CATWOE – customers, actors, 
transformation,  Weltanschauung , owners, environment – for these elements of a rich 
picture.) Most importantly, the rich picture identifies the issues or concerns of the 
stakeholders, thus helping to focus attention on problems or potential design  solutions.       

 Soft Systems Methodology (SSM) 

 SSM is a method for dealing with change in organizations. It encourages a holistic 
approach to design and the use of conceptual models as a way of looking at the whole 
situation. Brian Wilson ( Wilson and Van Haperen, 2015 ) gives a thorough treatment of 
the history of the approach and many examples of SSM being used in settings such as 
the local police service, health services and so on. The focus is on understanding the 
whole situation, developing conceptual models and then comparing the models with 
the description of the situation in order to uncover where change is required. 

 BOX 
3.2 

    The key feature of conceptual design is to keep things abstract – focus on the ‘what’ 
rather than the ‘how’ – and to avoid making assumptions about how functions and infor-
mation content will be distributed. There is no clear-cut distinction between conceptual 
and physical design, but rather there are degrees of conceptuality.  

  Physical design 

 Physical design is concerned with how things are going to work and with detailing the 
look and feel of the product or service. Physical design is about structuring interactions 
into logical sequences and about clarifying and presenting the allocation of functions 
and knowledge between people and devices. The distinction between conceptual and 
physical design is very important. The conceptual design relates to the overall purpose 
of the whole interactive service or system. Between the people and the technologies 
there has to be enough knowledge and ability to achieve the purpose. Physical design 
is concerned with taking this abstract representation and translating it into concrete 
designs. On one side this means requirements for technology and on the other it defines 
the knowledge required by people and the tasks and activities that people will have to 
do. Recall the quotation from Mitch Kapor in  Chapter   1    about designers trying to bring 
together the worlds of technology and the worlds of people and human purposes. 

 There are three components to physical design: operational design, representational 
design and design of interactions. 

  Operational  design is concerned with specifying how everything works and how 
content is structured and stored. Taking a functional view of the UX means focusing on 
processes and on the movement, or flow, of things through a system.  Events  are occur-
rences that cause, or trigger, some other functions to be undertaken. Sometimes these 
arise from outside the system under consideration and sometimes they arise as a result 
of some internal trigger. For example, some activity might be triggered on a particular 
day or at a particular time; another might be triggered by the arrival of a person or by 
the output of some other process. 
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Chapter 3 • The process of human-centred UX design 53

  Representational  design is concerned with fixing on colours, shapes, sizes and infor-
mation layout. It is concerned with style and aesthetics and is particularly important in 
terms of UX for issues such as the attitudes and feelings that people develop. However, 
representational design is also important for the efficient retrieval of information and 
for issues of usability such as the readability of text.   

  Style concerns the overall ‘look and feel’ of the system. Does it appear old and 
‘clunky’ or is it slick, smooth and modern? What mood and feelings does the design 
engender? For example, most Microsoft products engender an ‘office’ and ‘work’ mood, 
serious rather than playful. Many other systems aim to make the interaction engaging, 
some aim to make it challenging and others entertaining. In multimedia and games 
applications this is particularly important. 

  Interaction  design, in this context, is concerned with the allocation of functions to 
human agency or to technology and with the structuring and sequencing of the inter-
actions. Allocation of functions has a significant impact on the UX in terms of how 
easy and enjoyable a system or service is to use. Designers create tasks for people by 
the way they allocate functions. For example, consider the activity of making a phone 
call. Conceptually speaking, certain functions are necessary: indicate a desire to make 
a phone call, connect to the network, enter the phone number, make connection. 
Years ago a telephone exchange was staffed by people and it was these people who 
made connections by physically putting wires into connectors. In the days of wired 
phones, picking up the receiver indicated the desire to make a call, the full number 
had to be dialled and then the telephone exchange would automatically make the 
connections. Nowadays a person just has to press the connect button on a cellular 
phone, choose someone’s name from the phone’s address book and the technology 
does the rest. 

 Recall the activity–technology cycle (see  Chapter   2   ). The allocation of knowledge 
and activities between people and technologies is a significant part of how experiences 
change over time.   

  ➔	  See  Section   12.5    on 
information design 

 Challenge 3.1 

  Find a colleague and discuss the activity of watching pre-recorded films on TV. Focus on 
the way the allocation of function changes with the technology such as VCR, DVD and 
other more recent services. How has it changed now that on-line films are easily 
available on your TV or PC but other programmes are still on demand or broadcast?  

?

     Envisionment 

 Designs need to be visualized both to help designers clarify their ideas and to enable 
people to evaluate them. Envisionment is concerned with finding appropriate media in 
which to render design ideas. The medium needs to be appropriate for the stage of the 
development process, the audience, the resources available and the questions that the 
designer is trying to answer.   

  There are many techniques for envisionment, but they include any way in which 
abstract ideas can be brought to life. Sketches ‘on the back of an envelope’, fully func-
tioning prototypes and cardboard mock-ups are just some of the methods used. 
Scenarios, sometimes represented in pictorial form as storyboards, or wireframes, are 
an essential part of prototyping and envisionment. They provide a way of working 
through a design idea so that the key issues stand out. Scenarios are discussed below.  

  ➔	   Chapter   8    presents 
techniques for envisionment 
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Part I • The essentials of designing user experience54

  Evaluation 

 Evaluation is tightly coupled with envisionment because the nature of the representa-
tion used will affect what can be evaluated. The evaluation criteria will also depend on 
who is able to use the representation. Any of the other design activities will be followed 
by an evaluation. Sometimes this is simply the designer checking through to make sure 
something is complete and correct. It could be a list of requirements or a high-level 
design brief that is sent to a client, an abstract conceptual model that is discussed with 
a colleague, or a formal evaluation of a functional prototype by the future system users.   

  Techniques for evaluation are many and various, depending once again on the cir-
cumstances. Expressing the design ideas in terms of a concrete scenario that people 
have to work their way through can be very effective. The important thing to keep in 
mind is that the technique used must be appropriate for the nature of the representa-
tion, the questions being asked and the people involved in the evaluation. Later in the 
design process, designers can evaluate alternative designs using A/B testing and find 
out what different users are doing using web and app analytics.   

  ➔	   Chapter   10    provides 
detail on evaluation 

?  Challenge 3.2 

 If you were to have a new room built onto your house, or have a room converted from 
one use to another, consider the processes that you would have to go through, starting 
with: 

			●	   A conceptual design  
		●	   A physical design  
		●	   Some requirements  
		●	   A prototype or other envisioned solution.   

    Implementation and project management 

  Figure   3.2    does not include the implementation or production of the design, nor all the 
planning and management stages of a project. But ultimately things have to be engi-
neered and software has to be written and tested and the project has to be managed and 
delivered to the clients. Databases have to be designed and populated and programs 
have to be validated. The whole system needs to be checked to ensure that it meets the 
requirements until finally the system can be formally ‘launched’ and signed off as fin-
ished. Since this book is primarily about design, we do not spend a lot of time on issues 
of implementation, but they can account for a significant portion of total development 
costs. Clients will often want extra features when they see a system nearing completion, 
but these will have to be costed and paid for. Meanwhile, the developers need to ensure 
that their system really does meet the specification and does not contain any ‘bugs’.   

  If UX designers were architects they would have well-understood methods and conven-
tions for specifying the results of the design process. They would produce various blueprints 
from different elevations and engineering specifications for particular aspects of the design. 
In UX there is a variety of formal, semi-formal and informal methods of specification. The 
best known of the formal methods is the Unified Modeling Language (UML) ( Pender, 2003 ). 

 Over the past few years there has been a move away from large software engineering 
approaches to the development of interactive systems towards ‘agile’ development 
methods. These are designed to produce effective systems of high quality that are fit for 
purpose, but without the huge overhead associated with the planning and documenta-
tion of a large IT (information technology) project. 

 There are a number of competing methods for agile development. Probably the best 
known comes from DSDM, a not-for-profit consortium of software development companies. 

  ➔	   Chapter   9    covers a 
number of semi-formal 

models 
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Its system, called Atern, is fully documented, showing how software can be developed in 
small teams. Another is eXtreme programming (XP, Beck and Andres, 2004). However, in 
reality most organizations develop their own version of agile development. The approach is 
aimed at design teams developing interactive services or products. A project will be divided 
into manageable periods of work (typically two weeks long) known as ‘sprints’. The design 
team will meet at the beginning of each week in order to agree what should be produced 
during the sprint and to measure progress. These ‘scrums’ or ‘huddles’ are intended to 
develop a good team spirit and to ensure that everyone knows what they should be doing 
and what other members of the team are doing. The aim is to quickly produce a minimum 
viable product (MVP). This is a version of the product or service that does just enough to 
meet its purpose. It can then be evaluated and tested by users. This may result in further 
development or it becomes version 1 of the product or service. Additional features can be 
added through further developments and subsequent versions can be developed and 
deployed. Indeed, it is quite common in interaction design for regular updates of an app or 
web service to be produced over time.

Agile development methods are quite compatible with the four activities in our 
design process and with the approach based on developing scenarios and personas that 
we discuss in the rest of this chapter. Notice the central feature of evaluation to the 
process and the focus on developing an MVP that allows the designers to experiment 
and test their design ideas and assumptions (Gothelf and Seiden (2013). Obendorf and 
Finck (2008) describe a method bringing together agile methods and scenario-based 
design, although it has not been widely adopted.

3.3 Developing personas

Personas are concrete representations of the different types of people that the system 
or service is being designed for. Alan Cooper introduced the idea of personas in the late 
1990s (Cooper, 1999) and they have gained rapid acceptance as a way of capturing knowl-
edge about the people the system or service is targeted at. In a later edition of his book 
(Cooper et al., 2007), he links personas very closely with his ideas of goal-directed design. 
Personas want to be able to do things using your system. They want to achieve their aims. 
They want to undertake meaningful activities using the system or service that the designer 
will produce. In the development of personas it is important to include the aspirations 
of potential users as well as looking at more functional aspects. Personas should help to 
shape the whole UX and people will have an emotional response to a product or service as 
well as a response based on pragmatic qualities. Thus, designing for pleasure is important 
and the UX designer needs to consider the hedonic qualities of products and services.

Designers also need to recognize that they are not designing for themselves. 
Designers create personas so that they can envisage the people they are designing for; 
they create personas so that they can put themselves in other people’s shoes.

As any new system is likely to be used by different types of people, it is important to 
develop several different personas. For example, in designing a website for people inter-
ested in the author Robert Louis Stevenson (described in more detail in Chapter 14), we 
developed personas for a school teacher in Germany, a university lecturer from the UK, 
a child in Africa and a Stevenson enthusiast from the USA. Such a diverse group of peo-
ple have very different goals and aspirations, and differ in all the ways we discussed 
when considering PACT – physically, psychologically and in terms of the usage they 
would make of the site (see Chapter 2).

There is no agreed standard for defining and documenting personas. Cooper et al. 
(2007) emphasize the different types of goals that people have – experience goals, end 
goals, life goals – that should be represented in the personas that are developed.  

➔	 Chapter 6 deals with 
issues of designing for 
pleasure and other hedonic 
qualities of UX
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By looking at the variety of these (as we suggest looking at the variety through PACT 
analysis) designers can identify the various behaviour patterns that different personas 
may demonstrate. There is a very good in-depth treatment of personas by Pruitt and 
Adlin (2006) and some excellent advice and useful templates from a number of practi-
tioners. There are many templates promoted by UX design agencies freely available on 
the internet. The one shown in  Figure   3.4    is taken from Mattias Arvola.               

                        Of course, the use of personas is not without its critics and it is important that design-
ers do not fall foul of simply creating stereotyped personalities, or create personas that 
are just like themselves, or their ideal partner! Persona development should be agile 
and subject to change and should focus on the UX aspects of interaction rather than on 
other aspects such as marketing. 

 In our examples here the personas include snippets of the main scenarios (see 
 Section   3.3   ). As we said earlier, it is difficult to think about personas without thinking 
about what activities they might want to do and why they want to do them. 

  Example: Companions 

 We have recently been looking at a novel form of interaction that goes under the title of 
‘companions’. Companions are seen as an intelligent, personalized, multimodal interface to 
the internet. Companions know their ‘owners’ and adapt the interaction to personalized 
interests, preferences and emotional state. In investigating the companions concept we have 
developed a number of persons and scenarios. 

 A health and fitness companion (HFC), for example, would help provide advice and com-
panionship for people in the domain of health and fitness. We explored the idea in a two-day 
workshop attended by a number of the project partners. During and subsequent to this 
workshop, two personas were developed to explore the various needs of people with differ-
ing lifestyles, levels of fitness and exercise regimes. These are shown in  Figures   3.5    and    3.6   . 

 One central theme of the explorations concerned the motivational approaches that would be 
suitable for different scenarios and personas. The Sandy persona ( Figure   3.5   ), for example, would 
need more encouragement and persuasion to exercise than the Mari persona ( Figure   3.6   ), 
perhaps by preventing a recorded television programme from being shown until training is 
completed. Thus the personas were developed to reflect particular design issues and values.   

 Captology 

 The whole issue of persuasion technologies is a difficult one for interaction design. 
B. Fogg introduced the idea of persuasion technologies, or ‘captology’ as he terms it, in 
the late 1990s. It is a controversial idea. The basic aim of captology is to persuade people 
to do things they otherwise would not do. At first sight this looks somewhat immoral. 
Who are we, as designers, to persuade people to do something they don’t want to do? 
However, we can see examples, such as the Sandy persona, where persuading him to 
exercise is for his own good. We also need to persuade people to take precautions if 
things are dangerous. I am quite happy that a software system persuaded me to save my 
work before the system crashed (yet why did the system not just save it for me?). 

 Persuasion is ‘a non-coercive attempt to change attitudes or behaviors of people’ 
( Fogg  et al ., 2007 ). However, if this is persuading me to buy something that I cannot 
afford, then it is not good at all, whether it is non-coercive or not. This is an area of HCI 
where ethics and values must be taken seriously. 

 BOX 
3.3 

    In another exploration we looked at the concept of a companion to deal with digital photos. 
Such a companion would be functional in helping organize, edit and share photos, but would 
also be a conversational partner. We envisaged a companion that could discuss photos with 
its owner and perhaps reminisce about events and people.   
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Goals and driving forces

Quote

Portrait

Name:

Description: 

Age:

Role:

Sex:

Income:

Hometown:

Likes

Background

Skills and knowledge

Dislikes

Habits

Family and contacts

Experiences

Persona and scenario sheet. Mattias Arvola 2014. 

Foundation for personas

Project:

Date:

Researcher:

Figure 3.4 A persona template
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Sandy
– age 46
– drives a lot
– drinks and eats too much
– recently divorced
– children in early 20s
– had recent health scare (suspected heart attack which was actually angina)
– kids have bought him a HFC

1. We meet Sandy in a hospital room, he’s being visited by his kids.
2. They are worried about his health, he does little exercise and since his wife left him his diet has become
 appalling.
3. They give him a HFC (what is this?!) which will combine with his current home system. They explain that
 it‘s intended to help raise his general level of fitness, monitor his health and set and maintain a healthy
 balanced diet.
4. They all leave the hospital and Sandy starts the configuration.
5. Being ex-army Sandy decides that a tough-love drill instructor personality would suit him best (he‘s on
 board with the fact that he needs to get healthy), so he selects Alf, a no-nonsense archetype companion
 character.
6. He opens his exercise regime to be accessible by his children, on their request, as he feels this will be an
 added incentive for him to exercise.
7. Configuration involved biometrics such as weight, height, etc., allowing Alf to suggest appropriate training
 and diet.
8. Its aim is to understand whether the owner is in bad condition needing to get better, wanting to
 maintain current health or aim for high performance.
9. Alf reprimands bad behaviour (such as buying unhealthy food), nags when he doesn’t exercise, but offers
 positive motivation when he does.

Figure 3.5 The Sandy persona for HFC scenario

Figure 3.6 The Mari persona for HFC scenario

Mari
– age 23
– aerobics instructor
– training seriously for first marathon
– her usual training partner has moved away
– she leads a wild social life and tends to burn the candle at both ends
– she‘s got a targeted schedule
– companion is very proactive in pace making and motivation

1. She’s set up a long-term schedule with her HFC to enable her to run her first
 marathon in under 4 hours.
2. This includes target goals such as what times she should be running long
 distances by which stage of the regime.
3. The HFC adapts to maintain the regime when Mari’s social circumstance impacts her ability to train.
4. If she runs too far or too fast the companion will advise that this may have a negative impact on her
 training and may result in potential injury.
5. Explicit instructions in real time run (‘ok, now we‘re gonna push hard for 2 minutes....ok, well done, let’s
 take it easy for the next 5....etc.’).
6. The HFC has access to her social schedule (through social companion?) and suggests going to a party the
 night before a long run may not be a great idea.
7. At the actual marathon her HFC becomes a motivating force and gives her real-time advice (eg, ‘there’s a
 hill coming up, pace yourself’, it knows this from a run plug-in she bought for the HFC).
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Figure 3.7 Challenges and approaches in scenario-based design
(Source: After John M. Carroll. Making Use: Scenario-based Design of Human-Computer Interactions. Fig. 3.2, p. 69 © 2000 Massachusetts Institute 
of Technology, by permission of The MIT Press)

3.4 Developing scenarios

Scenarios are stories about people undertaking activities in contexts using technologies. 
They appear in a variety of forms throughout UX design and are a key component of 
many approaches to design. Scenarios have been used in software engineering, interac-
tive systems design and HCI work for many years. However, there are many different 
varieties and approaches to using scenarios. Alexander and Maiden (2004) provide a 
good summary.

One of the main proponents of scenario-based design is John Carroll and his book 
Making Use (2000) remains an excellent introduction to the philosophy underlying the 
approach. In it he illustrates how scenarios are used to deal with the inherent difficulty 
of doing design. Drawing on the activity–technology cycle (Figure 2.1) to show the posi-
tion in product development, he argues that scenarios are effective at dealing with five 
key problems of design (Figure 3.7):
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●	 The external factors that constrain design, such as time constraints, lack of  resources, 
having to fit in with existing designs and so on.

●	 Design moves have many effects and create many possibilities, i.e. a single design 
decision can have an impact in many areas and these need to be explored and 
 evaluated.

●	 How scientific knowledge and generic solutions lag behind specific situations. This 
point concerns generalities. In other design disciplines, general design solutions to 
general design problems have evolved over the years. In UX this does not happen 
because the technology changes as soon as, or even before, general solutions have 
been discovered. Having said that, some aspects of UX, such as the ‘shopping cart’, 
how to log on to a system and managing dates and times, have developed quite 
generic solutions.

●	 The importance of reflection and action in design.
●	 The slippery nature of design problems.

Our scenario-based design method is presented in Section 3.6. Below are a few examples 
of how we have used personas and scenarios in the companions project. Some are quite 
detailed, others are single snapshots of interactions used to explore design options.

Figure 3.8 illustrates a scenario in which a person has a large collection of photo-
graphs and wishes to search for a specific image from a recent trip. One feature of this 
scenario was to explore different modalities for the companion. The interaction employs 
both speech and touch depending on the activity being undertaken. For example, it is 
much quicker to specify specific search parameters through speech than by typing or 
clicking a series of check boxes (part 2 in the scenario). However, when it comes to flick-
ing through the search-generated group or applying certain other editorial functional 
tasks such as scaling and cropping, touch becomes the more natural interaction. For 
example, it is quicker to drag a finger back and forth to resize an image in a serendipi-
tous or haphazard fashion than it is to say, ‘Make that image a little bigger . . . bit bigger 
. . . bit bigger . . . no, that’s too big . . . bit smaller . . . too small’ and so on. However, for 
specific categorial edits speech may be best, for example ‘Make this image four by six 
inches and print’. The true power of the interaction experience comes from the consid-
ered use of both in conjunction.

In another scenario we were looking at environmental influence on the interaction. 
For example, Figure 3.9 shows the potential for moving between displays. Small dis-
plays (e.g. digital photo frames) have a more limited touch capability than a larger 
display (in the case of Figure 3.9 an interactive coffee table). Figure 3.10 illustrates a 
further option, namely that of using a display that is simply too far from the person to 
be touched. This in many ways most fairly reflects the current living-room environment. 
In such a situation physical gesture becomes an appropriate option, either by using 
one’s hands or by using a wand. This allows for parameters such as speed, direction and 
shape of movement.

3.5 Using scenarios throughout design

Scenarios (and their associated personas) are a core technique for UX design. They 
are useful in understanding, envisioning, evaluation, and both conceptual and physi-
cal design: the four key stages of UX design (Figure 3.2). We distinguish four differ-
ent types of scenario: stories, conceptual scenarios, concrete scenarios and use cases. 
Stories are the real-world experiences of people. Conceptual scenarios are more abstract 
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Figure 3.8 A scenario of multimodal interaction with a photo companion that we called PhotoPal

1. The user is moving from a standard view of
 their photos to a search mode. This is a voice-
    driven function.

2. Here the user narrows down the field by
 establishing a search parameter again by
 voice. Note that the user could search for any
 metadata parameter or combination of
 parameters that the system has established.
 Indeed the system could proactively suggest
 additional ones.

3. Having used voice to establish the smaller
 field, the user now applies touch to quickly
 flick through the pictures. Additional touch
 functionality could include scaling, cropping
 or editing.

4. Having found the photo they want to send,
 the user now combines speech with touch to
 indicate that the gesture of flicking to the
 left means email that specific image to the
 user’s uncle.
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Figure 3.9 An example of a multimodal interaction moving between displays from a digital 
photo frame to a smart coffee table

Figure 3.10 An 
example of a gesture-
based multimodal 
interaction with a 
remote screen

descriptions in which some details have been stripped away. Concrete scenarios are 
generated from abstract scenarios by adding specific design decisions and technolo-
gies and, once completed, these can be represented as use cases. Use cases are formal 
descriptions that can be given to programmers. At different stages of the design process, 
scenarios are helpful in understanding current practice and any problems or difficulties 
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that people may be having, in generating and testing ideas, in documenting and com-
municating ideas to others and in evaluating designs. 

 The place of the different types of scenario and the processes and products of the 
design process are illustrated in  Figure   3.11   . The lines joining the types of scenario 
indicate the relationships between them. Many stories will be represented by a few 
conceptual scenarios. However, each conceptual scenario may generate many concrete 
scenarios. Several concrete scenarios will be represented by a single use case. The dif-
ference between these types is elaborated below. 

   Figure   3.11    also illustrates three critical processes involved in design and how they 
interact with the different scenario types. Designers abstract from the details of stories 
to arrive at conceptual scenarios. They specify design constraints on conceptual scenar-
ios to arrive at concrete scenarios. Finally, they formalize the design ideas as use cases. 

Stories
Conceptual
Scenarios

Concrete
Scenarios

Use
Cases

Specify
Design

Constraints

Formalize
Design

Abstract

Use for
understanding

what people do and
what they want

Use for
generating ideas
and specifying
requirements

Use for
envisioning
ideas and
evaluation

Use for
specification and
implementation

 Figure 3.11   Scenarios throughout design       

  Stories 

 Stories are people’s real-world experiences, ideas, anecdotes and knowledge. These 
may be captured in any form and comprise small snippets of activities and the contexts 
in which they occur. This could include videos of people engaged in an activity, diary 
entries, photographs, documents, the results of observations and interviews and so on. 
People’s stories are rich in context. Stories also capture many seemingly trivial details 
that are usually left out if people are asked to provide more formal representations of 
what they do.   

   Example 

 Here is a story from someone describing what happened last time he made an appointment 
to see his local doctor. 

   ‘I needed to make an appointment for Kirsty, my little one. It wasn’t urgent – she had been 
having a lot of bad earache every time she had a cold – but I did want to see Dr Fox since 
she’s so good with the children. And of course ideally it had to be when Kirsty was out of 

  ➔	   Chapter   7    discusses 
techniques for getting stories 
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school and I could take time off work. I rang the surgery and the receptionist told me that the 
next appointment for Dr Fox was the next Tuesday afternoon. That was no good since 
Tuesday is one of my really busy days, so I asked when the next one was. The receptionist said 
Thursday morning. That meant making Kirsty late for school but I agreed because they 
sounded very busy – the other phone kept ringing in the background – and I was in a hurry 
myself. It was difficult to suggest a better time without knowing which appointments were 
still free.’     

  Conceptual scenarios 

 Conceptual scenarios are more abstract than stories. Much of the context is stripped 
away during the process of  abstraction  (see  Box   3.4   ) and similar stories are combined. 
Conceptual scenarios are particularly useful for generating design ideas and for  under-
standing  the requirements of the system. 

  Example 

 Once the designer has accumulated a collection of stories, common elements will start to 
emerge. In this case a number of stories such as the one above result in the conceptual sce-
nario below, describing some requirements for a redesigned appointments service. 

  Booking an appointment 

 People will be able to contact the doctors’ surgery, at any time, using any device con-
nected to the internet, and see the times that are free for each doctor. They can book a 
time and receive confirmation of the appointment.   

 As you can see, at this stage there is little or no specification of precise technologies 
or how the functions will be provided. The scenario could be made more abstract by not 
specifying that the internet should be used or more concrete (that is, less abstract) by 
specifying that the booking should be made from a computer, or that certain devices 
(such as a TV) cannot be used. Finding an appropriate level of abstraction at which to 
describe things for a given purpose is a key skill of the designer. 

 Abstraction 

 The process of abstraction is one of classification and aggregation: moving from the 
details of specific people undertaking specific activities in a specific context using a 
particular piece of technology to a more general description that still manages to catch 
the essence of the activity. 

 Aggregation is the process of treating a whole thing as a single entity rather than 
looking at the components of something. In most domains, for example, one would 
aggregate a screen, processor, disk drive, keyboard and mouse and treat this as a single 
thing – a computer – rather than focusing on the components. However, in another 
situation one of the components – processor speed, or disk size, say – may prove to be 
critical and so it would be better to have two aggregations: fast computers and slow 
computers, say. 

 Classification is the process of recognizing that things can be collected together, so 
that dealing with the class of things is simpler (more abstract) than dealing with the 
individual things. There are no set ways to classify things, so the analyst has to work 
with the stories that have been gathered and with the people themselves to decide 
which things belong together and why. 

 BOX 
3.4 
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 Between them, aggregation and classification produce abstractions. Of course, there 
are different degrees of abstraction and it is one of the skills of a designer to settle upon 
an appropriate level. The most abstract level is to treat everything simply as a ‘thing’ 
and every activity as ‘doing something’, but such an abstract representation is not usu-
ally very useful. 

    Concrete scenarios 

 Each conceptual scenario may generate lots of concrete scenarios. When designers 
are working on a particular problem or issue they will often identify some feature that 
applies only under certain circumstances. At this point they may develop a more spe-
cific elaboration of the scenario and link it to the original. Thus one reasonably abstract 
scenario may spawn several more concrete elaborations which are useful for exploring 
particular issues. Notes that draw attention to possible design features and problems 
can be added to scenarios. 

 Concrete scenarios also begin to dictate a particular interface design and a particular 
allocation of functions between people and devices. Concrete scenarios are particularly 
useful for prototyping, envisioning design ideas through wireframes and evaluation 
because they are more prescriptive about some aspects of the technology. However, 
there is not a clean break between conceptual and concrete scenarios. The more specific 
the scenario is about some aspects, the more concrete it is. 

   Example 

 In this example, decisions have now been taken concerning drop-down menus, the fact that 
the next two weeks’ details are to be shown and so on. However, the notes following the 
scenario show that there are many design decisions still to be taken. 

  Booking an appointment 

 Andy Dalreach needs a doctor’s appointment for his young daughter Kirsty in the next 
week or so. The appointment needs to be outside school time and Andy’s core working 
hours, and ideally with Dr Fox, who is the children’s specialist. Andy uses a PC and the 
internet at work, so has no difficulty in calling up the appointments booking system. He 
logs in [1] and from a list of the doctors he selects Dr Fox. Her diary is displayed for the 
next two weeks. 
 [The scenario would continue to describe how Andy books the appointment and receives 
confirmation. Other scenarios could consider accessing the service from a smartphone, 
starting the process at work and continuing it on the bus going home, and so on.] 

  Notes to booking an appointment/01 

  1    Is logging in necessary? Probably, to discourage bogus access to the system, but check 
with the surgery. Also it means a confirmation email can be sent.  

  2   Should the display be organized by doctor, by time of day, or by next available time?      

  Use cases 

 A use case describes the interaction between people (or other ‘actors’) and devices. It 
is a case of how the system is used and hence needs to describe what people do and 
what the system does. Each use case covers many slight variations in circumstances – 
many concrete scenarios. The lines in  Figure   3.11    indicate how many concrete scenarios 
result, after the process of specification and coding, in a few use cases. 

➔ Wireframes are covered 
in detail in  Chapter   8   
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 Before use cases can be specified, tasks and functions have to be allocated to humans 
or to the device. The specification of use cases both informs and is informed by the task/
function allocation process. This is the interaction design part of physical design. 

 Finally, all the design issues will be resolved and the set of concrete scenarios is then 
used as the basis of the design. A set of use cases can be produced which specifies the 
complete functionality of the system and the interactions that will occur. There are a num-
ber of different ways of representing use cases, from very abstract diagrams to detailed 
‘pseudo code’.  Figure   3.12    shows the ‘booking an appointment’ use case in a typical format.       

  ➔	  See also  Chapter   11    on 
task analysis 

make
appointment

To make an appointment:
Go to doctors’ home page
Enter username and password
Select appointments for specific doctor
Browse available dates
Select suitable date and time
Enter patient’s name
Click OK

 Figure 3.12   Use case for booking an appointment       

 Use cases 

 Despite the fact that use cases have been a core element of software engineering meth-
ods since the late 1980s, the concept remains elusive and different authors define a use 
case in different ways. In a section called ‘use cases undefined’, Constantine and 
Lockwood (2001) rage against the lack of clear definition for such a critical term. The 
definition used in UML – an attempt to provide commonly agreed specification con-
cepts and notation for software engineering – is too lengthy and obscure to repeat 
here. Constantine and Lockwood also point out that how the use case is specified – in 
a sort of pseudo programming code as we have done, or simply using the diagrammatic 
ellipse and named role as some do, or otherwise – also varies considerably between 
authors and methods. 

 It is also the case that use cases are employed at different levels of abstraction. 
Constantine and Lockwood’s ‘essential use cases’ are similar to the conceptual scenarios 
described here and there are others who base a whole design method on use case 
modelling. We reserve the term ‘use case’ for describing an implementable system, i.e. 
enough interface features have been specified, and the allocation of functions between 
people and the system has been completed, so that the use case describes a coherent 
sequence of actions between an actor and a system. The term ‘actor’ is used here 
because sometimes we need to specify use cases between one part of the system (a 
‘system actor’) and another, but usually the actor is a person. 

 BOX 
3.5 

?  Challenge 3.3 

  Find a vending machine or other relatively simple device and observe people using it. 
Write down their stories. Produce one or more conceptual scenarios from the stories.  
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 The use of the different types of scenario throughout design can be formalized into a 
scenario-based design method. This is illustrated in  Figure   3.13    with, once again, prod-
ucts of the design process shown as boxes and processes shown as clouds. Besides the 
four different types of scenario, four other artefacts are produced during the design pro-
cess: requirements/problems, scenario corpus, conceptual model and design language. 
The specification of a system is the combination of all the different products created 
during the development process. 

  Each of the main processes – understanding, envisionment, evaluation and design – 
is the subject of a chapter in the next part of the book. An important thing to notice is 
the relationship between specifying design constraints and the use of scenarios. For 
envisionment and most evaluation, the scenarios have to be made more concrete. This 
means imposing design constraints. However, this does not mean that the designer 

         3.6  A scenario-based UX design method 

User
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 Figure 3.13   Overall scenario-based design method       
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needs to design a new physical, concrete scenario each time they want to envision a 
possible design. It may be that designers imagine a scenario with particular design con-
straints imposed and this helps them evaluate the design. This sort of ‘what if?’ genera-
tion and evaluation of concrete scenarios is a common and key aspect of design.

The key products that have not been discussed so far are requirements and problems, 
scenario corpus, conceptual model and design language. These are introduced briefly 
below for completeness, but a full understanding will require more in-depth study.

Requirements and problems

In the gathering of people’s stories and during the analysis and abstraction process, var-
ious issues and difficulties will come to light. These help the UX designer to establish a 
list of requirements – qualities or functions that any new product or service should have. 
For example, in the HFC example, the companion had to be available both at home and 
when exercising. It needed information about routes and personal preferences. The 
requirements and problems product is a prioritized list of issues that the system to be 
designed needs to accommodate.

Scenario corpus

In our approach we seek to develop a representative and carefully thought-through set, 
or corpus, of scenarios. Having undertaken some analysis activities designers will have 
gathered a wide range of user stories. Some of these will be general and some will be 
quite specific. Some will be fairly simple, straightforward tasks; others will be more 
vague. It is important at some point for the designer to pull these disparate experiences 
together in order to get a high-level, abstract view of the main activities that the product 
is to support. These conceptual scenarios will often still be grounded in a real exam-
ple; the trick is to find an example that shares characteristics with a number of other 
activities.

The rationale for the development of a corpus of scenarios is to uncover the ‘dimen-
sions’ of the design situation and to demonstrate different aspects of those dimensions. 
Dimensions include characteristics of the various domains within which the product 
will operate (e.g. large and small domains, volatile or static domains, etc.), the various 
media and data types that need to be accommodated and the characteristics of the peo-
ple who will be using the system. The corpus of scenarios needs to cover all the main 
functions of the system and the events that trigger the functions. Different types of 
interaction need to be present, along with any key usability and UX issues. The dimen-
sions include different types of content and how that can be structured, issues of style 
and aesthetics.

Conceptual model

The conceptual model shows the main objects in the system, their attributes and the 
relationships that exist between them. Conceptual modelling is a very important part of 
UX design that is often overlooked. Having a clear, well-designed conceptual model will 
make it easier to design so that people can develop a good, accurate mental model of the 
system. The conceptual model will also form the basis of the information architecture of 
a system and of any metaphor that is used in the design.

Design language

The design language produced consists of a set of standard patterns of interaction and 
all the physical attributes of a design – the colours, shapes, icons and so on. These are 
brought together with the conceptual actions and objects, and the ‘look and feel’ of the 
design is completed. A ‘design language’ defines the key elements of the design (such as 

➔	 Further details are given 
in Chapters 7–10

➔	 See Chapter 7 on 
understanding for 

requirements

➔	 Conceptual modelling is 
covered in Chapter 9
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the use of colour, style and types of buttons, sliders and other widgets, etc.) and some 
principles and rules for putting them together. A consistent design language means that 
people need learn only a limited number of design elements and then they can cope 
with a large variety of situations.     

  ➔	  We return to this in 
 Chapter   9    

 Challenge 3.4 

 Take a look at the operating system that you use on your smartphone and identify some 
key elements of the design language that is used. 

?

    Documenting scenarios 

 Scenarios can become messy, so in order to control the scenarios a structure is 
needed. We use the PACT framework (people, activities, contexts, technologies) to 
critique scenarios and to encourage designers to get a good description of the sce-
nario. For each scenario the designer lists the different people who are involved, the 
activities they are undertaking, the contexts of those activities and the technolo-
gies that are being used. We also structure scenario descriptions. Each scenario is 
given an introduction and the history and authorship can be recorded, along with a 
description of how the scenario generalizes (across which domains) and the ration-
ale for the scenario. Each paragraph of each scenario should be numbered for ease of 
reference and endnotes included where particular design issues are raised. Endnotes 
are particularly useful in documenting issues raised during the development of the 
scenario. They are a way of capturing the claims being made about the scenarios 
( Rosson and Carroll, 2002 ). Examples of relevant data and media should be col-
lected. Software systems can be developed for helping to document and manage sce-
narios and general note-taking tools such as Evernote can be used to tag scenarios 
and cross reference them with each other and with the stories and sample data that 
they were derived from.       

  

➔

	   Chapter   2    describes PACT 

 Trade-offs and claims analysis 

 Rosson and Carroll (2002) describe an approach to scenario-based design in which 
scenarios are used throughout the design process and how they help designers to jus-
tify the claims that they make about design issues. Design is characterized by trade-offs. 
There is rarely a simple solution to a problem that solves all the issues. Usually the 
adoption of one design will mean that something else cannot be achieved. Designers 
need to document their design decisions so that the trade-offs can be evaluated. 
Scenarios help by making the rationale for the design explicit. Designers can record the 
claims that they make about their designs. Claims analysis is an important part of sce-
nario-based design and is used in identifying problems or in thinking through possible 
future designs ( Rosson and Carroll, 2002 ). The process is simply to identify key features 
of a scenario and to list good and bad aspects of the design. Rosson and Carroll use a 
technique of putting a ‘+’ beside good features and a ‘−’ beside bad features. Claims 
analysis makes the rationale behind a design explicit. 

 A similar method is to list the design questions, design options and criteria used to 
make choices, the QOC method ( MacLean  et al ., 1991 ). 

 BOX 
3.6 
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    When working in a large design team, it is useful to accompany scenarios with real 
data. This means that different team members can share concrete examples and use 
these as a focus of discussion. Another key feature of writing scenarios is to think hard 
about the assumptions that are being made: to make assumptions explicit or deliber-
ately avoid making things explicit in order to provoke debate. In particular, the use of 
personas can help to focus on specific issues. For example, an elderly woman with 
arthritis might be one of the personas, thus foregrounding issues of access and the 
physically impaired interacting with technology. 

 Finally, with scenarios it is important to provide a rich context. The guiding princi-
ples for scenario writing are people, activities, contexts and technologies.    

?  Challenge 3.5 

  Take a device or system that you have to hand – a mobile phone, a website, a vending 
machine – and critique the design, focusing on the aspects that are central to its use. 
Make a list of claims about the design.  

   3.7  Case study. Secret City: Edinburgh 

 This example, developed by Al Warmington, gives a succinct demonstration of using the 
scenario-based design method. 

     Introduction 

 Secret City: Edinburgh is a web application which lets people discover and rediscover the city 
of Edinburgh in ways that they have never experienced before. It is an interactive narrative 
platform, allowing users to create and experience dynamic, fictional stories set against the 
backdrop of the real city, in real places. 

 There is a thriving community creating and sharing interactive fiction, which continues to 
grow thanks to the rise of digital book formats and the increased use of tablet devices in place 
of books. The community is supported by a range of freely available software tools, such as 
Twine  *  , which continues to receive significant support. 

   Overview 

 There are two types of Secret City user: Players and Creators.  

  Players 

 A Player uses the Secret City smartphone application to navigate around Edinburgh. As they 
move from location to location, they will activate Story Nodes, which are defined by their 
geographic location and are linked to text, media and puzzles. A completed Story Node 
directs the Player to the location of the next Story Node. 

 Either by following a ‘trail of breadcrumbs’ or by solving clues, the Player completes a 
journey through the city. They experience the narrative as they go, typically by reading the 
text accompanying each Story Node. 

 At times the story can branch, driven by Player input. The leads to multiple potential path-
ways through a story, which may, in turn, affect the outcome. 

 The exact nature of the interaction between the Players and the system is of fundamental 
importance to the final design of the application. It will be explored and refined as part of this 
analysis.  

 *   Twine:  http://twinery.org/  
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Creators

Creators are the users who create the stories which are experienced by the Players. Their 
interaction is mainly with a content management web application, where they organize, 
upload and create the content which makes up each Story.

This activity is substantially different from that undertaken by the Players and so will 
impact the design of the application significantly. The degree of control which the Creators 
have over the content they create will influence the design of the wider application. This is 
another area which will be explored as part of this analysis.

User stories

A small focus group of potential users of the Secret City application was selected. They were 
interviewed informally over email, phone and instant messenger. The aim was to capture how 
they imagined the functions of the app from a high-level description and to identify areas of 
design to explore further. The following are stories that have been transcribed from those 
interviews and have been used as the basis for generating the personas in the next section.

‘Since I got the job here – I’m based in Queen Street but we’ve also got clients dotted all 
around the city – I spend a lot of time travelling across town. Quite a lot my meetings are 
after ordinary work hours and since I live out in Rosslyn, there’s no point trying to get 
home and back in the rush hour, so I often sit in the office or go for a coffee. I have to have 
my mobile phone with me and I’ve normally got a laptop, too.’

‘I remember visiting Bannockburn several years ago. You were given these portable GPS 
gadgets – well four times the size of my iPhone – which guided you round the battlefield 
and narrated things and had little snippets of text. It was great, but I remember thinking it 
would be better if it wasn’t just historical facts but an unfurling story, which you could sort 
of dip in and out of whenever you wanted by just wandering around where you liked. I 
studied English Literature and enjoy writing short fiction. I’d love to do something like that 
but I have no idea how you’d make it.’

‘Back in the Eighties my parents used to take me with them on treasure hunts out in the car. 
My dad would drive around looking while my mum looked out for signs and things, and she’d 
write down the answers to the clues on the bit of paper. I’m not sure how you knew whether 
you’d got it right or not actually. Anyway, it wasn’t much fun for me since I was a bit young, but 
they enjoyed it. I’m sure that all the driving around wasn’t great for the environment.’

‘I’d definitely play something like that. I play tabletop roleplaying games and it sounds 
like it could be similar. I’ve built a few things along those lines – there’s a ton of free soft-
ware you can use – but they are fairly limiting. I’d want to have more control of layout and 
stuff. What if you picked up, say, a sword in the first part – would the game then know you 
had it at the end? You’d also want to control the colours and fonts and stuff on your own 
pages otherwise it’d look just like everyone else’s.’

Identified requirements and problems

Time: users may not have more than a few minutes to spare when they are using the app and 
could be called away to another more important task at any time.

Physical: users may not be equipped to make long detours from their normal routine, as they 
might be carrying bags laptops, etc.

Content: factual content may in fact be appealing to some users, particularly visitors to 
the city. 

Usability: the story creation must provide as few barriers to entry as possible, perhaps with a 
guided walkthrough for first-time users.

User experience: a feedback mechanism is needed to display the user’s performance and/or 
successful completion of a story, which could incorporate social sharing tools or scoreboard.
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Physical: users may wish to uses multiple means of transport to travel through the city while 
they play. This might impact on timed challenges.

Technical: a requirement for storing more details about the Player than just progress through 
the story, for example a virtual inventory, was identified.

Technical: creators need fine control over the design of their stories, including how they are 
presented on screen to the Players.

Personas

Name
George

Age
41

Occupation
Systems architect

Location
Works in town but lives 
 outside city centre

Likes
Mental puzzles and logic games
Problem solving
Scoreboards

Technology skills
Highly skilled with all forms of computing but less famil-
iar with direct use of content management systems
Occasional player of mobile games but regular player 
of console games

Goals
● To entertain himself between meetings.
● To design puzzles for others to figure out and examine how they tackled them.
● To explore parts of the city he would not normally find.

Limitations
●  George has limited time he can dedicate to playing mobile games and must be able to 

answer business calls and emails even outside normal work times.
●  Although a keen walker, George has a prosthetic leg, which can get uncomfortable on 

extended journeys and when ascending steep hills.

Player Creator

Name
Sarah

Age
26

Occupation
Audit manager

Location
Lives and works in city centre

Likes
Running
Time-based challenges
Creative writing

Technology skills
Owns a laptop and carries work smartphone, 
plus personal smartphone
Familiar with both and especially Office soft-
ware and has some experience with operating 
content management systems
Plays video games occasionally but finds that 
game systems get in the way of the story. Mostly 
prefers to read a book

Goals
●	 To get her short fiction writing skills onto a new platform.
●	 To fit around her busy work life.
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●	 To feedback on her writing.
●	 To use application as part of her normal exercise routine.

Limitations
●	 Has little time to spend learning a new content management system.
●	 Not interested in additional media types.
●	 Travels with work so can be away from the city for days at a time.

Player Creator

Conceptual scenarios

A range of conceptual scenarios has been generated based on common activities identified 
by the user stories and personas.

Picking a story
A Player loads the application and picks a story from a list of available stories. They can 
browse by name, genre type, challenge type, game length or other user ratings.1

Resuming a story
Returning to the application, the Player is prompted to log in.2 On doing so, they are presented 
with the list of stories in progress. Choosing this, they resume the state in which they left the story.

Saving a story
The Player chooses to stop playing their current story. They close the application and their 
progress is saved for a later date.3

Completing a story
The Player completes the final story node and receives an on-screen confirmation. They are 
given the opportunity to rate the story and to share their achievement with others.4

Creating a story
A Creator chooses to create a new story. They are prompted to log in. They are then pre-
sented with options to name their story and enter a description.5 They have the option to 
upload rich media content and to adjust fonts and background colours.6

Publishing a story
A Creator has finished editing a story and wishes to make it available to Players. They log in and 
choose to publish the story. The story is then made visible to players browsing for new stories.

Identified requirements and problems

1  A new player must be prompted to log in, but it needs to be decided whether that 
should happen when they load the application for the first time or when they choose 
to save their progress. The former has the advantage of reducing risk of lost progress 
but the disadvantage in that the first experience that a new user will get is a login 
screen.

2  Each story must contain additional data to describe the genre type, challenge type  
and game length. Should this be decided by the Creator, other users or the platform 
operators?

3  The database will need to be able to store individual players’ progress and retrieve it. 
Where do these save points occur? Could they be exploited in a timed event?

4  A ratings system will be needed to enable Players to rate completed stories. Should ratings 
be allowed on completion only, or after a fixed time, or at any time?

5 Limits will be needed for text input for the story title and description.
6 Selectable fonts will need to be licensed and made available from a menu.

List of requirements

[This is an abbreviated set of requirements]
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 Reference 
number 

 Functional or 
non-functional  Summary  Rationale 

 1001  Functional  Player state 
tracking 

 Not all players can be expected or desire to complete a sin-
gle story event in one game session. There needs to be a 
means of keeping track of their status so they can return to 
the application at a later date, picking up where they left off. 

 1002  Non-functional  Login system  In order to track player usage there must be a login system 
in order to associate an account with each individual player. 

 1003  Non-functional  Filter by 
challenge 
types 

 Some users require race-against-time challenges, others 
want puzzles. They need a means of selecting stories based 
on their requirements. 

 1004  Functional  Geo-location, 
GPS position 
finding 

 Users need to be able to identify the location of each story 
point. This will require a means of matching the player’s 
physical location to the location required to activate the 
next story section. 

 1005  Non-functional  Mapping 
tools 

 In order to aid players in finding their starting point or par-
ticular story point, they need to be able to see their desti-
nation on a map. 

  Conceptual model 

 The core component of Secret City is essentially a database. Players and Creators interact with 
and populate that database in different ways. The way in which they interact with the data-
base is a critical aspect of the design which will have to be developed through further proto-
typing. However, that task will become a lot easier with a solid foundation in place. 

 The figure gives an overview of how the actors and stakeholders interact with the story 
elements.   
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Design language

The theme of Secret City is the written word. A high contrast between dark text on a light 
background is designed to give the user the impression of reading a book. Transitions 
between pages of content should emulate the feel of a book, with a page-turning effect 
between menu areas.

Colour

Where colours are used, they are of a muted, primary colour, particularly reds and yellows.

These should be used sparingly, however, as it is the content that should be the focus for 
the user’s eye.

Icons

A small selection of icons, used and placed consistently throughout, guide Players to the 
options available at any given Story Node. These maintain consistent positioning throughout 
the app, whenever the menu bar is visible (at all times apart from within settings menu, the 
splash page, the main menu and the story overview).

Consistency ensures users are familiar with how to navigate to the screens they require, 
while greying out inactive icons means they know which options are or are not currently 
available to them.

On a normal story screen, the options are: main menu, timer, puzzles, clues, story and 
locations. At certain times, or throughout some of the stories, depending on the preference 
of the story Creator, these will be greyed out to demonstrate that they are unavailable.

Typography

The default typography emphasizes readability, combining two easily parsable styles: Gill Sans 
for title and header text, contrasted with Merriweather serif font for the feel of a more tradi-
tional book-style layout.

Buttons

Buttons within story elements may be controllable by the story Creators, or driven by the 
story theme, but should remain stylistically different to navigation and control elements. 
These may contain important story elements and so should emphasize their content (see 
sketch).

Colour palette
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Concrete scenario

Description: A treasure hunt
PACT analysis
People: Sarah
Activities: Time-based challenge
Context: A morning run
Technology: A smartphone with headphones

Scenario

Sarah is out for her morning run. She likes to get regular exercise, but since it’s a nice day she 
doesn’t want to go to the gym. She chooses a time-based challenge – she doesn’t want to 
stop to read a great deal of text on her run but enjoys the challenge of solving clues while 
she jogs.1 She picks one that suits her distance requirements and notes the average comple-
tion time.2 She sets off towards her starting point, at the base of the Crags in Holyrood Park. 
The instructions tell her to head north, to the remains of an ancient chapel.3 She starts jog-
ging and soon spots her destination. The application confirms her arrival4 and gives her a 
further text pointing to her next destination. A few miles later, she’s reached the final point 
on the run and the application congratulates her on completion.5 She is asked to rate the 

Prototype screenshots

A man lies at the corner of the
street, his shirt soaked with
red. A young woman looks on
in mute horror. You glimpse a
f igure hurrying away in the 
distance. Even as you watch,
they turn and vanish from
sight.

What do you do?

Give chase

Examine the body

Talk to an onlooker

Story
16:34 - The police of f icer hands
you a f istful of evidence bags
before resuming his position at ...

16:20 - Your quarry accelerates,
trying to lose you in the crowd.
Out of nowhere, a van
screeches ...

16:01 - A man lies at the corner of
the street, his shirt soaked with

Items
A matchbook, with a number 
written inside: ‘8566’

Locations

Merriweather serif font 
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story she has finished and she gives it three stars.6 ‘Not bad’, she writes. ‘I’d have preferred a 
few more puzzles.’7

Summary and key points

UX design is concerned with people, the activities they are undertaking, the contexts of 
those activities and the technologies that are used. This chapter has introduced the four 
main processes of design – understanding, envisionment, design and evaluation – and 
how scenarios and personas can be used to guide the designer. Scenarios and their dif-
ferent uses in this process have been explored.

●	 The UX design process requires designers to undertake four activities and to iterate 
between them. They need to engage in understanding, design, envisionment and 
evaluation.

●	 Scenarios – stories about the interactions between people, activities, contexts and 
technologies – are central to the UX design process.

●	 A scenario-based design method offers an effective way of doing UX design, ena-
bling the designer to generate ideas, consider solutions and communicate with 
others.

1  Puzzle solving and following clues are narrative elements available to story Creators. It may prove unnecessary 
to distinguish them from text portions, however.

2  The system will need to keep records of completion times and total run distances so that they can be pre-
sented to Players when choosing stories.

3  If locations do not need to be automatically added to the Player’s screen when they become the next active 
node, there will need to be a means for Creators to set this.

4  The application will need to notify the Player when they have successfully navigated to an unmarked loca-
tion. This is particularly important if the user is moving at speed since they may pass it by. Notification 
could be in the form of an audio cue or vibration. A screen alert may not work if they are not looking at 
the device.

5  An important part of the user experience will be how a successful completion makes the Player feel.
6  A rating system will help other Players find new stories to play. A 1–5 star rating system has been selected for 

this as it is easy to understand and implement on a touch-screen device.
7  It is proving difficult to conceptualize what a puzzle challenge will look like and this should be explored 

through more focus testing and/or interviews.

Conclusions

This preliminary scenario-based analysis of Secret City has been successful in identifying 
and narrowing down many of the ‘back-end’ requirements of the system. It is clear, how-
ever, that there is a great deal more to be done before a final interface can be decided 
upon. In this regard, focus testing with a range of prototype functionality and layout 
would be of great use. More iterations are required before use cases can be finally 
specified.

Since Players and Creators have such different requirements, it may be possible to 
finalize the design of one before the other. This would help to get closer to a minimum 
viable product. Budgetary constraints and plans for monetization will play a large part in 
this too.

Since Players are going to form the largest part of the user base, the Player versions of the 
Secret City application could be completed ahead of the Creator web application. Some 
content will be needed to provide the Players with a story to interact with; however, focusing 
on the Player side of the design will make it easier to make a decision on the degree of control 
which subsequent Creators should have.
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  Exercises 
  1    Find someone using some technology to do something and observe what 

they do. Now write down the story associated with that activity. Abstract a 
conceptual scenario from this one experience by removing the contextual 
detail and other details about the specific interface to the technology. Now 
think of an alternative design for a device that would allow someone to 
undertake a similar activity and generate a concrete scenario based on these 
design constraints. Finally, specify this as a use case.   

  2    Develop a scenario corpus for people using a vending machine. Consider the 
dimensions of the usage, the contexts for the interaction and the range of 
people that you would want to consider.    

  Further reading 

  Cooper, A., Reiman, R. and Cronin, D. (2007)  About Face 3: The Essentials of Interactive 
Design . Wiley, Hoboken, NJ.  Cooper et al. give an insightful and enjoyable tour through some 
of the worst aspects of interactive systems design and introduce their approach, which focuses on 
developing personas and taking a goal-oriented approach to design.   

  Winograd, T. (ed.) (1996)  Bringing Design to Software . ACM Press, New York.  This book 
 contains a number of interesting articles from interactive systems designers and is essential 
 reading for all would-be interactive systems designers.   

  Getting ahead 
  Interactions  is an excellent journal focusing on UX design. 

 Carroll, J.M. (ed.) (1995)  Scenario-based Design.  Wiley, New York. 

 Carroll, J.M. (2000)  Making Use: Scenario-based Design of Human–Computer Interactions.  
MIT Press, Cambridge, MA. 

 Pruitt, J. and Adlin, T. (2006)  The Persona Lifecycle: Keeping People in Mind Throughout 
Product Design . Morgan Kaufmann, San Francisco, CA.  https://en.wikipedia.org/wiki/Special
:BookSources/0125662513  

 Rosson, M.-B. and Carroll, J. (2002)  Usability Engineering.  Morgan Kaufmann, San Francisco, 
CA. 

 Rosson, M.-B. and Carroll, J. (2012) Scenario-based design. In J.A. Jacko (ed.)  The Human–
Computer Interaction Handbook: Fundamentals, Evolving Technologies and Emerging 
Applications,  3rd edn. CRC Press, Taylor and Francis, Boca Raton, FL. 

 John ( Jack) Carroll has been hugely influential in the area of human–computer interaction 
over many years and with his wife, Mary-Beth Rosson, has written extensively on scenario-
based design. The first of his books is a collection of papers showing how the scenario con-
cept appears in a variety of guises throughout human–computer interaction and software 
engineering. The second is compiled from many of his writings and presents a thoughtful and 
coherent approach to developing systems using scenarios. It illustrates how scenarios are 
appropriate in all the stages of systems development. The third is a practical design book.   
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Comments on challenges

Web links

There are some good white papers on Jared Spools’ website, some of which cover personas. 
See www.uie.com

The accompanying website has links to relevant websites. Go to 
www.pearsoned.co.uk/benyon

Challenge 3.1
When watching a movie on a VCR, the TV would often automatically select the appropriate TV 
channel and the VCR would start playing automatically. Thus the function of ‘start film’ was 
allocated to the device, and often the function of ‘select VCR channel’ was allocated to the 
device. With DVDs the human often has to select the appropriate channel and has to select 
‘start film’, or ‘play movie’, from a menu. So people now have extra tasks to perform. Moreover, 
the default option on DVDs is often not ‘play movie’, so the person has to navigate to the 
appropriate option, giving them even more tasks. PVRs are different again, requiring people to 
undertake several tasks to watch a film. With huge numbers of films, clips and longer parts of 
films, YouTube requires people to undertake much more searching and selecting. When allo-
cating functions to people or to devices, think hard about what tasks you are forcing people 
to undertake.

Challenge 3.2
A conceptual design would focus on the idea for the room. You may think it would be nice to have 
a conservatory or a downstairs toilet and proceed from there. You would evaluate the idea, per-
haps by looking at some physical prototypes at a large store or at a friend’s house. This might help 
to define the requirements, such as the size of the conservatory, where you would locate it and so 
on. Starting with a physical design, you might see something at a friend’s or on television and this 
might trigger the idea that it would be a nice thing to have. Once you have the concept, proceed 
as above. Seeing a picture in a book is another example of an envisioned solution starting the 
process off. On other occasions the process might be started by some requirements. You may feel 
that you need a study, a new room for a baby, or somewhere to sit in the sun in the winter, and it 
might be these requirements that begin the process. Notice how, wherever the process starts from, 
the next step will be some evaluation.

Challenge 3.3
A man wearing an overcoat and carrying a backpack came up to the machine and stared at it 
for two or three minutes. While he was doing this, two younger men came up behind him and 
were trying to look over his shoulder. Finally, he put his hand in his pocket and inserted some 
money. He pressed two buttons, B and 7, and watched as a packet of crisps was deposited in 
the tray.

You can imagine a few more stories such as this, resulting in a conceptual scenario along the 
lines of ‘A person comes up to the machine, studies the instructions and what is available, inserts 
money, presses two buttons and retrieves the goods’.

Challenge 3.4
Key aspects of the design language are standard features of things such as windows and the differ-
ent types of windows (some that are resizable, some that are not, etc.). Other features include the 
design of menus, dialogue boxes, alert boxes and so on. The colours are also consistent and chosen 
to evoke different feelings in people.
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Challenge 3.5
Of course, this will depend on the device you have chosen and on how you approach the critique. 
The design principles (Chapter 4) are a good way to think about designs. A critique of a vending 
machine, for example, might include the claims:

✓ Useful for out-of-hours sales

✗ Limited selection of goods

✓ Quick interaction

✗ Does not always give change

✗ Mis-operation results in lengthy and time-consuming complaints

✓ High service costs.
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