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Abstract

The design decisions made throughout a project’s development decide the quality of

the final product. Charles Eames, the renowned designer, suggests that a core ability of

a designer is a willingness to embrace and be guided by constraints (Moggridge, 2007)

in their design decision making (DDM).  But how are these constraints identified and

used?

The first principle of Human-Centered Design (HCD) is that design decisions are

guided by the constraints set by the user. The relatively new field of HCD is founded

within the tradition of empirical science and as such, HCD research seeks to offer

rigorous, scientific methods to identify and understand the constraints imposed by the

users. However, IDEO, the leading HCD design consultancy employ the ‘thoroughly

unscientific’ butterfly test to decide amongst design options (Brown, 2009) and Donald

Norman, a founding figure within the HCD approach, has said, ‘the best way to satisfy

your users is sometimes to ignore them’ (Norman, 2005, pg 17). Such conflicting

advice reveals that within HCD, there is no single, widely accepted process with which

to guide DDM and ensure the needs and goals of the user are met (Buxton, 2006).

Providing guidance on establishing the criteria to guide DDM remains a key question

to be answered by HCI research (Preece et al, 2006). This thesis takes up this challenge

through an ethnographic study of DDM methods. To fully understand DDM within

HCD it is necessary to study it within its context. Through its long history, the field of

Architecture represents an established design practice and so presents an excellent

counterpoint to the fledgling HCD approach. An ethnographic study of practitioners

from both disciplines was undertaken to gain insight and place HCD within the wider

context of general design practice.

The thesis finds that the two disciplines, despite similarities in decision making

methods, differ in fundamental ways in their approach to design. However, within both

disciplines empathy and intuition remain key aspects of the design process. The thesis

concludes that the most important decisions taken are in the design of the design

process itself.
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1.0 Introduction

The first principle of the Human-Centered Design (HCD) is that designs should be

based upon the needs and goals of people (Benyon, 2005). Although the call to 'Know

thy user' could be heard as early as 1971 within interactive system design (Sharp et al,

2006) there is still no single, widely accepted systematic design process or theory which

can be followed in order to achieve this (Buxton, 2006), (Newman & Lamming, 1995).

Several project lifecycles have been suggested to meet this end, such as the waterfall

lifecycle model, the spiral lifecycle model, Rapid Applications development (Preece et

al, 2006) and the HCD Process as described by the current international standard, ISO

13407, however the question of how exactly designers should engage in DDM to

successfully design for their users is not definitively answered. Indeed, Buxton (2006)

suggests that it is infact impossible to define the ideal and universal design process.

If it is accepted, as Buxton suggests, that a universal design process to achieve HCD is

unattainable, the only common aspect of any design process that can be found is in

DDM. Design decisions are necessarily made in order for designs to be realised and it is

through such design decisions that a project's quality is ultimately decided (Hughes et

al, 1997). But where does this leave the practising designer? Without a formal method

of making design decisions, how should a designer make design decisions? Where

should a designer seek guidance?

The process of DDM is still poorly understood within HCI research (Hassard at al,

2009), (Zannier & Maurier, 2005) and approaches to gathering the criteria for guiding

design decisions are not well investigated (Newman, 1997). Filling this research gap to

provide guidance on establishing criteria to guide design decisions remains a key

question to be answered by HCD research (Preece et al, 2006). This thesis has been

written to look into this question, with the hope of gaining a deeper understanding of

DDM within HCD research and practice.

To allow meaningful discussion of DDM methods used within HCD, it is necessary to

research into the approaches taken in other disciplines - the design process used within
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architecture will be used as such a counterpoint. Architecture has been considered a

prototype for the design professions, being the oldest recognised form of design (Schon,

1983). There are several similarities between HCD and Architecture - for example, like

HCD, Architecture involves the integration of art and aesthetics and engineering and

usability (Ingram, 2009). However, unlike HCD, Architecture has a long history, the

first known work of architectural theory by Vetruvius dates back to around 25BC

(Granger, 1931). Architecture has also already had an important impact on the

development of technology, through guidance on software engineering and in the use

of design patterns but its influence has not been as great as it could have been (Quillien

et al., 2009), this thesis seeks to understand what, if anything, the HCD process and it’s

approach to DDM can learn from Architecture.

1.1 The Structure of this Thesis

To inform this discussion on DDM, it is necessary to provide a framework from which

to understand the facets of both the HCD and Architecture approaches. The multi-

faceted and unpredictable nature of design makes it a problematic activity to define in

universal terms (Lawson, 2009). Therefore, accepting the multiple faces of design, the

definitions offered by Fallman (2003), who details three competing accounts of 'what

design is', will be used and extended through input from HCD research. These three

approaches - the Conservative, the Romantic and the Pragmatic, are reviewed within

Chapter 2 ‘Approaches to Design’ and provide a framework for discussion.

To gain insight into the DDM of both disciplines, ethnographic research conducted

through interviews with practitioners from both industries was undertaken. Chapter 3

outlines how this research was carried out. Chapter 4 details the research findings for

the HCD process and Architecture respectively. Chapters 5 and 6 then compares and

contrasts the approaches and reflects upon this information in light of the literature

review, focusing upon HCD methods. Finally, Chapter 7 offers conclusions and

suggestions for further work.
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2.0 Approaches to Design

This chapter presents a literature review on approaches to design, based around

Fallman’s three approaches to design (Fallman, 2003).

2.1 The Conservative

Within this approach, design is cast as a problem solving activity that begins when a

problem has been identified and is born from the work of the natural sciences and

engineering (Fallman, 2003). Here, design is based upon a scientific, engineering

approach based in rationalism (Fallman, 2003). The Rationalist approach promotes

separating the mental processes from its context (Wright & McCarthy, 2004).  The

design process is prescriptive with a series of discrete and structured stages, a designer

moves from the abstract requirements specification stage through to the realised and

concrete design solution, guidelines drawn from science and the application of scientific

evaluation methods refine design solutions (Fallman, 2003). Here, then, the emphasis is

on the design process, rather than the skills or intuitions of the designer, a good design

will result if a designer follows the prescribed process faithfully. This approach suggests

that the process of design is rational and discernable and therefore should be

transparent, termed by Jones (1970) as the designer as a glass box - a core aspect of this

approach is in the making public of the previously hidden and private thinking of the

designer.

This 'define the problem' conception of design has led to the generation of a plethora

of individual phase based design process models, all of which follow the following stages

- analyse the problem to understand and generate requirements, generate potential

solutions, choose from potential solutions according to a rational analysis of solutions

in relation to requirements and then implement the design (Pugh, 1991). Rational

analysis, as prescribed within the Conservative Approach, relies upon the conscious and

correct application of the correct formula. Here, the variables or requirements for the

problem solution must first be correctly identified, these variable must then have

correct and appropriate values assigned and finally all variables and their values must be
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processed by the correct formula (Betsch & Haberstroh, 2008). The key aspects of and

disciplines within the Conservative approach are outlined below.

2.1.1 Requirements engineering

Problem analysis is framed as Requirements Engineering, this is the process of outlining

what a system must do (Zave & Jackson, 1997) leading to a Product Specification

(Jordan, 2000) (Pugh, 1991). Getting the right requirements is crucial to the success of

an interactive product (Sharp et al., 2007). This takes the form of precise specifications,

which guide the design, allow verification and provide criteria for judging a design's

success (Nuseibeh & Easterbrook, 2000). Requirements will include the boundaries or

scope of the system design and the needs and goals of the stakeholders. Needs and goals

of stakeholders will often be described in the form of 'use cases' to guide design

(Benyon, 2005). The source of requirements should be traceable within the

specification document to provide rationales (Nuseibeh & Easterbrook, 2000). This

approach allows a designer to make rational decisions, there is no place for 'gut instinct'

within this conception (Pugh, 1991).

2.1.2 Ergonomics

The ergonomics approach focuses it’s problem analysis through gaining a thorough

understanding of the task, the user and the context of use (Bridger, 2009). The task is

understood through task analysis (Kirwin & Ainsworth, 1992), which provides a

detailed and informative decomposition of the activities of the user, this technique is

most useful in building a picture of an existing activity (Preece et al. 2006). Design

decisions are made based upon a consideration of ‘user costs’ and ‘limiting users’

(Benedyk, 2008).

2.1.3 Cognitive Ergonomics

Dowell & Long (1998b) suggest that the ideal of the scientific, engineering approach is

to 'specify and implement' rather than the 'invent and test' process characteristic of the

craft approach to design. Cognitive Engineering is defined as the design of cognitive

systems (Hollnagel, E, 1998) and represents an attempt to formalise such an approach
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in detail. Here design is the act of realising scientific theory in design artefacts. Dowell

& Long (1998) present a conception of cognitive engineering containing elements that

are, they suggest, universal to all examples of cognitive design. The domain is conceived

of as an abstraction of the world, through the identification of relevant and associated

goal(s). Within this domain is the work-system, the work-system contains objects with

their accompanying attributes, some of these objects and/or their attributes may be

stored and manipulated within the mind of the user and some by provided tools - this

reveals the nature of the work-system, which is defined as the amalgamation of both the

human user(s) and the tool(s) employed to meet the goals defined by the domain. The

'performance' of the work-system, as in the work-system's ability to meet the desired

goals, can then be evaluated in terms of the resource costs required by the user to

achieve these desired goals, cognitive load for instance can be measured through the use

of the NASA TLX questionnaire (Bridger, 2009). Design decisions then are made

through the comparison of produced alternatives, allowing DDM to be made based

upon clear and agreed criteria.

2.1.4 Emotion

Traditionally, the ergonomics approach see products as tools used by users to complete

tasks and as such has been criticised for defining the user solely as cognitive and physical

processing systems performing a task (Jordan, 2000). Such a conception makes no

allowance for emotion. However, emotions colour our understanding of everything

(Norman, 2004). Jordan (2000) extends the ergonomic conception of task to include,

what he terms ‘the four pleasures’. These are the physical - pleasures rooted in the

physiological (related to the senses, such as touch and smell), the ideological (reflective

appreciation), the sociological (pleasures derived from relationships with others) and the

psychological (the cognitive demands occasioned from the use of the product).

Hassenzahl et al (2010) extends this list to seven, to include relatedness, meaning,

stimulation, competence, security and popularity. Within this conception a task

performed by a user can be driven purely by emotional needs, with no other goal to

fulfil than, for instance, a sociological or ideological pleasure. Jordan proposes the

following model –



6

Figure 1.0. Jordan’s hierarchy of consumer needs (Jordan, 2000)

Within this conception, where functional requirements are analogous with emotional

needs, the concept of usability widens beyond the efficient fulfilment of the performance

of a task, to the consideration of the methods of best delivering that pleasure to the

user. The means of delivering these experiential pleasures to the user are the products

formal properties and can be evaluated through Jordan’s Pleasurable Products

Questionnaire (Jordan, 2000) or within Hassenzahl et al’s (2010) framework, the

Positive Negative Affect Schedule (PANAS) questionnaire should be used.

2.2 The Romantic

This approach arises from the work of artists, where emphasis is placed upon on the

creative imagination of the designer - it is the designer themselves that are the defining

feature within this approach, rather than the design process. Here the process and final

product is the outcome of the designers judgement and is coloured by their conceptual

interests (Gaver et al., 1999). This approach takes aesthetics as a central component of
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functionality (Gaver et al., 1999). Here then, the design process contains what Coyne

(1991) calls a mystical element, where beautiful artefacts are created within an

unknown process, in what Jones (1970) calls 'the black box' account of the design.

2.2.1 User Experience

As technology continues it's spread into everyday life, it's impact on the day to day

experience of people increases. The notion of user experience has therefore become of

increasing importance to HCI research and presents considerable difficulties -

understanding the full range of a user's experience is clearly a problematic and

increasingly critical challenge (Wright & McCarthy, 2008). Experience is largely

unconscious and is, as defined by Khanerman 'a stream of feelings, thoughts and action;

a continuous commentary on our current state of affairs' (Hassenzahl, 2010, pg 353).

In opposition to the Conservative approach of Jordan (2000) and (Hassenzahl et al,

2010), Wright & McCarthy (2004) suggest that experience is too subjective and

intrinsically linked to context to be reduced to a set of underlying and consistent

principles (Hassenzahl et al., 2010. Within this conception the user is an active

participant in the dynamic and evolving creation of the experience.

Experience within this approach can be described, rather than understood, through the

four threads of experience (Wright & McCarthy, 2004). The four threads are the

sensual thread (the sensory perception of a situation), the emotional thread (the

emotional state brought to and induced by the experience), the compositional thread

(the consideration of the relationships between the parts of the experience as a whole)

and the spatio-temporal thread (the sense of and actual time and space interaction is

carried out within). McCarthy et al. (2004) suggest the concept of ‘enchantment’,

where a user's attention becomes heightened and new opportunities seem possible due

to the unbounded nature of the interaction. Khaslavsky & Shedroff (1999) discuss the

seductive quality of a design, found in the form of the emotional promises the products

makes to the user. Gaver et al (2003) emphasise ‘ambiguity’, meaning the leaving open

of a design to multiple interpretations. Redström (2006) takes up this concept of

ambiguity by suggesting that the over specification of a design can be restrictive and

inhibit the freedom of use for the user. Foster & Ford (2003) discuss ‘serendipity’,
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where a user may chance upon something they didn't realise they wanted until they

find it.

Such concepts, argue Wright & McCarthy (2004), are too complex and subjective to

define within the Conservative approach. The Romantic Approach suggests that facing

such complexities the conscious mind becomes bewildered, the sub-conscious, however,

has a much larger capacity and it is a key skill of a designer to work with this

unconscious, tacit knowledge without the need for explicit knowledge (Moggridge,

2007).  Within HCD McCarthy & Wright (2008) suggest DDM should be based

upon a felt empathy with the user.

2.2.2 Empathy

There are many definitions within the design literature for the concept of 'empathy'.

For instance, it has been described as 'internalising the requirements of users'

(Batterbee, 2004), McDonagh (2006) suggests empathy is 'the intuitive ability to

identify with other people's thoughts and feelings - their motivations, emotional and

mental models, values, priorities, preferences, and inner conflicts' and Fulton Suri

(2003b) suggests a 'particular kind of imagination'. Despite these many attempts,

'empathy' remains a vague concept  (Kouprie & Visser, 2009). To gain a more robust

understanding it is useful to contrast empathy with sympathy, a recurring theme in

scientific, psychological accounts. Sympathy has been described as a way of 'relating' to

an other, where as empathy is a way of 'knowing' an other (Wispeacute, 1986).

HCD research has offered Personas (Cooper, 2007) as a means of formalising and

communicating user research to aid extrapolation from research and guide DDM but

also to engender empathy and guard against bias within design teams (Blowquist &

Arvola, 2002). Personas encourage designers to step inside the shoes of the users and

allow for constructive design critique meetings, where user's needs and attitudes to

features can be discussed in a meaningful manner (Blowquist & Arvola, 2002). Within

this approach a designer can intuit about a persona’s behaviour or attitude in a new

situation, in the same way a method actor might (Pruitt & Grudin, 2003). This

approach can appear too 'arty' for science and engineering approaches (Pruitt &

Grudin, 2003) and as such can face considerable skepticism (Thompson, 2009).



9

Experience prototyping (Buchenau & Suri, 2000) seeks to induce empathy within a

design team, not through the imaginative communication of user issues but through

the attempt to simulate the actual problems users experience. For example designers of

a medical device were given pagers which were periodically called, these signals acted as

representation of a heart attack, allowing designers to note the circumstances they

found themselves in and empathise with the shocking reality of a heart attack, leading

them to develop their own insights (Buchenau & Suri, 2000). Role playing potential

situations using 'empathy tools', such as contact lenses to limit vision, heavy gloves to

reduce dexterity and realistic baby dolls to simulate parenthood can also engender an

empathic understanding of potential issues (Suri, 2001).

HCD is dominated by empirical, scientific thinking (Gilmore & Hook, 2006) and as

such there is considerable ideological resistance to such an approach - a lack of

willingness to enagage in empathy is a core problem to overcome in order for

empathetic design to be successful (Battarbee 2004). However, empathy and the

accompanying intuitive ability to understand the reactions and behaviour of others is an

everyday and fundamental human activity (Pruitt & Grudin, 2003) and already, even

within the most rigorous of scientific observations, plays an important and unavoidable

role in the intepretation of user behaviour, helping researchers to understand the 'why'

aswell as the 'how' and 'what'. As such the role of empathy within HCI research and

design should be more fully acknowledged (Suri, 2001).

There are clearly practical as well as ideological problems with the empathic approach

however, relying on intuition opens the designer up to the danger of self-referential

design; invoking the first fundamental fallacy of design - the belief that if ‘the design is

satisfactory for me – it will, therefore, be satisfactory for everybody else’ (Pheasant &

Haslegrave, 2006).  McDonagh-Philp & Denton (1999), for instance, suggest that

individuals have an 'empathic horizon', meaning the limits beyond which an individual

can not empathasise with. This horizon can be extended through training (Kouprie &

Visser, 2009) and willingness however (Batterbee, 2004). In addition known biases, as

described in psychology, due to the inaccurate, fragmentary and reconstructive nature

of memory such as the primacy and recency effect can adversely effect DDM based

upon empathy. Cognitive dissonance and people's tendency to apply inaccurate rules of
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thumb, such as the availability, anchoring and adjustment heuristics (Plous, 1993)

reveal the problems of such an unscientific approach.

2.2.3 Intuition

There is a growing interest with such intuitive thinking within the study of decision

making (Buchanan & O'Connell, 2006). Decision analysis had traditionally promoted

the view that decisions are best made deliberately and rationally - complex problem

should be decomposed into smaller, manageable problems which can then be analysed.

The considersation of all these smaller, individual analysis produces a plan for action

and provides guidance on the optimum choice. Whereas analytical or rational thought

is characterised by explicit and deliberate thought, intuition is a form of information

processing defined by the absence of mental effort, it is a mode of thought that lies

beneath consciousness (Betsch & Haberstroh, 2008). Intuitive decision making is quick

and simple, and can proceed on the limited information present and can, in some

circumstances, be superior to deliberate thought (Gladwell, 2008). For instance Wilson

& Schooler (1991) found, through empirical study, that analysing the reasoning behind

a preference can lead to a detrimental change in an indivdual's judgement. This, they

suggest is because cognizant criteria may be at odds with the best criteria used for

evaluation and as such become unduly weighted when evaluating between options - in

other words, you can ‘think too much’ (Wilson & Schooler, 1991, pg 181). To

definitively know when to use rational, analytical thought and when to use intuition is

a question that is not yet, or may ever be, answered (Gladwell, 2005), Hogarth (2008)

provide the following matrix however, suggesting that the utility of intuition rises as the

complexity of the task increases when chance of bias is small –
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Figure 2.0. A comparison between rational and intuitive decision making (Hogarth, 2008)

This counter intuitive conclusion is presented with several caviats however, they suggest

such a change in preference through reasoning is most susceptible when the attitude

object is based upon a large affective, component. They also point out that this

rationalisation has little effect on the preference of a person expert in relation to the

attitude object. Wilson & Schooler's reports findings on a relatively short span of

reflection, an indepth, long term period of reflection may increase the quality of

decision making. They do, however, suggest that it may be unwise to disregard an

unexamined choice as worthless speculation. Empathic designs can not and should not

therefore entirely replace scientific research and development methods. Empathic

design should only be used when appropriate and always balanced with an awareness of

the pitfalls described and questioned with empirical research (Suri, 2001).
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2.3 The Pragmatic

Lawson (1980) found a fundamental difference in approach between post-graduate

science and architectural graduates when confronted with a problem-solving activity.

The scientists undertook a systematic exploration of the problem to discover

fundamental rules which then provided the solution – this is the Conservative approach

to design. The architectural students, however, adopted a solution based approach -

potential solutions were produced which were then evaluated and modified until a

solution was found. In short, designers solve by synthesis whereas scientists problem

solve by analysis (Cross, 2006). However, in the Lawson study of 1980, which focused

upon a well defined task, the scientific, conservative approach was the more effective

and efficient. Cross (2006), suggest that designerly approaches are not inferior or

lacking in comparison to scientific approach however but represents the problems that

design tackles. Design problems are widely accepted as ill-defined or 'wicked' (Rittel,

1972), such design challenges do not and indeed could not have all the necessary

information available and there is not a single correct solution. Design is further

defined by Simon (1969) as concerned with 'satisficing' rather than optimising - one

solution is taken from a range of alternative, satisfactory solutions.

This focus upon solutions rather than the nature of the problem is common to all the

traditional design fields (Lawson & Dorst, 2009). Within traditional design the process

is firmly situated within the context it is being carried out in and all design problems

are unique (Schon, 1983). This is reflective-action - a designer is involved in a

conversation with the design situation and through this the nature of the problem

becomes more understood (Schon, 1983). Dorst & Cross (2001) further investigated

this design approach through a think aloud study of industrial designers, the study

analysed the processes involved in tackling a creative design brief and found that

problem analysis and solution generation developed simultaneously. The eureka

moment of design, so enshrined in folk psychology, is then, perhaps a myth (Lawson &

Dorst, 2009) as both solutions and problems begin as amorphous, primitive concepts

lacking definition.
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Within the Pragmatic approach, a design challenge is repeatedly framed and re-framed,

until it can be turned into a problem that can be solved - this framing and re-framing is

essential to successful creative design (Dorst & Cross, 2001). Problem framing is

achieved through the questioning of relevant information and the consideration of the

domains of the design (Schon, 1983). Design domains, within the Pragmatic approach,

are the dimensions of the design challenge and include such elements as ‘form’, ‘use’,

‘cost’ and ‘technology’. This set of domains will have a hierarchy placed upon them by

the designer. Dorst & Cross (2001) suggests that finding surprising information is

instrumental in the action of framing and re-framing of the design problem and is

pivotal in defining the originality of a design solution.

The Pragmatic approach to design centers on the generation and testing of design

solutions, or 'primary generators' (Darke, 1979), which, when applied, create their own

implications. These implication are then evaluated in light of the potential benefits and

issues they raise both at the local and global level of the design (Schon, 1983). Many

such generators may be used and consequently abandoned. Within the use of 'primary

generators' there is the danger of design fixation however (Hassard et al, 2009).

Therefore the ability and willingness to work with a large number of alternative

hypothesis and the ensuing constraints is the mark of expertise (Schon, 1983) and one

that facilitates creative and productive ‘shifts in stance’ (Schon, 1983, pg 101).

Experienced designers may also have an informal set of default set of questions with

which to investigate the problem space (Dorst & Cross, 2001) and may introduce their

own constraints, such as style or choice of method (Lawson & Dorst, 2009).

2.3.1 Design as learning

Within HCI literature the use of cultural probes represent this Pragmatic, 'design as

research' approach (Gaver et al., 1999). Such prototyping, Gaver & Martin (2000)

suggest, fits between user research and gathering user feedback to product concepts.

Probes are designed in a deliberately alien style to achieve a sense the de-familiarisation

(Sim, 2007) of the design space which leads to an opening up of potential solutions and

increased possibilities, both in the minds of the user and designer (Sengers et al, 2005).

The aesthetics of the probes should be deliberately unrefined, without a professional
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sheen to encourage a feeling of informality to further encourage user participation

(Buxton, 2007). These 'critical designs' (Sengers et al, 2005, pg 51) are useful as an

alternative form of user research to explore psychological, social and cultural factors that

other forms of research may miss, such as attitudes to entertainment preferences,

novelty, preferred levels of influence on their environment, intimacy, psychological

wellbeing, stress levels and the enjoyment of mystery (Gaver & Martin, 2000).

However the use of critical designs can backfire through participants missing the

critique as an aid to discussion or just dismissing the extreme ideas as ridiculous

(Sengers et al, 2005).

2.3.2 Scenarios

Scenarios can also be employed within the Pragmatic Approach as a source of design as

research. The definition of the term ‘Scenarios’ has become increasingly fuzzy due to

the multitude of applications the term has been used to cover (Campbell, 1992). For

instance Campbell’s (1992) ‘demonstration example’ scenarios are written, illustrated or

filmed descriptions of an imagined user’s action with a rough design concept to gather

user feedback on possible futures, more developed scenarios in this style can involve

illustrated narrative storyboards or video footage. Blythe (2004) suggests the creation of

extreme, 'pastiche' scenarios to encourage user feedback on difficult cultural issues

through the use of well known cultural icons. Bodker (2000) suggests that by

employing such ‘extreme’ scenarios, users are encourages to engage their common sense

reactions more easily when evaluating design ideas placed in an obvious extreme.

2.3.3 Prototyping

Prototyping can also be employed as a form of the Pragmatic approach. There are many

definitions of prototype, typically defined by their levels of fidelity to the intended final

product (Rudd et al., 1996). Lin et al (2008) define them broadly as “representative

and manifested forms of design ideas”. They may initially be quick to make, indeed the

creation of a prototype should only require as much time as is necessary for it to be able

to facilitate user feedback (Brown, 2009). Indeed the lower and more ‘sketch like’ the

prototype is the more honest the feedback received is received (Buxton, 2007).

Alternatively, Wizard of Oz style prototyping (Gould et al, 1985) seeks to replicate the
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experience of using a system by mimicking its functionality with concealed human

operators.

2.4 Summary

As shown, the Conservative approach to design is a transparent, systematic process

based upon scientific and engineering disciplines. Within the Conservative approach,

design is conceived of as a problem solving activity where ‘correct’ solutions can be

defined – finding the correct solution rests upon the correct analysis of the problem,

which is then validated through scientific evaluation. Within the Romantic approach to

design the skills of the designer are brought to the fore - it is the creativity of the

designer and their ability to empathise and create beautiful and/or effective solutions

that define a design’s quality. Within the Romantic approach, a designer’s opinion is

given an inherent validity. The Pragmatic approach places the designer’s actions as

intricately linked to the context in which the process occurs, here the act of design is

itself research as the design problem and solution develop simultaneously. Within the

Pragmatic approach it is through the designer’s ability to judiciously balance the

design’s domains and simultaneously evaluate multiple design hypothesis and their

implications that a design’s quality will be decided. Within this approach the creation

of design solutions are understood as ‘satisficing’ – there is no expectation of designing

the ‘correct solution’.
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3.0 Research Method

This chapter discusses the method of research, the participants and methodological

issues concerning the validity of findings.

3.1 Ethnography and grounded theory

There are many definitions of ethnography (Wright & McCarthy, 2004). The

definition used here is that ethnography seeks to construct an explanatory framework of

participants' culture and sensibilities through observation and dialogue (Charmaz,

2006). Ethnography has played an important role within design practice since the

canonical work of Suchman (1983), who suggested that described plans are post event

rationalisations of events - in reality the formulation of plans and subsequent actions are

formed from within the situation participants find themselves. Plans and actions, then,

are not founded or guided by prescribed processes. This suggests that it is only through

empirical research that an understanding of DDM and design process can be found.

Whereas quantative research methods are designed to measure, qualitative research is

designed to understand (Cairns & Cox, 2008) and so a qualitative, interview based

ethnographic approach was chosen.

To analyse the interview data grounded theory was used. Grounded theory has been

found to be useful in exposing the perspectives and norms of user groups (Cairns &

Cox, 2008) and also their processes (Charmaz, 2006). Within this approach theories

develop during the data collection process, initial hypothesis should develop after

analysis of the first interview, which can then be probed, with it's limitations tested in

subsequent data collection (Cairns & Cox, 2008) It is, therefore, essential to retain an

open mind when conducting research (Charmaz, 2006). This cycle of data gathering,

analysis and theoretical development continues throughout and helps to guide research

efficiently (Charmaz, 2006). Extant texts, if treated carefully, can also aid in the

development of grounded theory to help provide guidance on underlying assumptions,

which can then be used to probe participant’s perspectives on such issues (Charmaz,

2006).
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Grounded theory is based around the identification of ‘codes’ within collected data.

Codes are discrete concepts identified by the researcher within research materials. The

first step within grounded theory is open coding (Cairns & Cox, 2008), this is the

initial step before any codes have been formed, passages of data in which discrete events

takes place are identified, isolated and a code label is assigned. The identified codes are

then compared and placed inside categories, which are also labelled. Categories have

properties (or attributes, such as 'frequency') and accompanying dimensions

('frequency', for instance, may have the dimensional range of often or never). The use

of Memo's, can help this process – memo’s are the written records of a researchers ideas

and insights as the codes and theories develop. The third stage is Axial coding, which

seeks to join the now fragmented data back into a unified whole through the

identification of connections between categories. This process seeks to discover the

conditions in which the actions within the identified categories occur and their

resultant consequences, the use of diagrams may aid this process Charmaz (2006). Data

collection stops when the developed theory reaches saturation point (Cairns & Cox,

2008), meaning that the results of additional data collection simply fits inside the

developed theory without the need for theory modification. However, theories still

continue to develop, even within the writing of the report (Charmaz (2006).

3.2 Interviews -

Interviews, although time consuming, provide a thoroughness and detail of data that

questionnaires do not provide (Cairns & Cox, 2008) and so are well suited to grounded

theory (Charmaz, 2006). Initially, interviews were structured around a recent project of

which the interviewees were particularly fond or familiar with in order to provide

material for gathering insight into actual decision making situations. In the outset, open

ended questions should be asked to encourage unhindered explanations (Cairns & Cox,

2008). As interviewing progressed areas and concepts surfaced through analysis, specific

questions aimed at verifying and probing areas of interest were added, in line with the

iterative nature of interview techniques recommended by the Grounded theory

approach (Cairns & Cox, 2008).



18

3.3 Participants

Research took the form of 10 semi-structuted interviews, with 5 practitioners from

architecture and 5 practioners from HCD. Interviews were approximately an hour in

length.

A core aspect of the research was the identification and comparison of decision making

strategies across the two disciplines, so participants were chosen who were active HCD

designers with experience of real world design activity. Finding professional architects

to take part was more problematic and so 3 final year architecture students were used

and their final projects were discussed. A year's work experience is part of the course

and one student had returned to study after 2 years of practice, so this helped to

minimise differences in experience levels, although these differences between the sets

remains a weakness of the study. The following tables describe the participants -

Participant Years

experience

Typical Project Discussed Project

HCD-P1 7 Wide variety of web Intranet

HCD-P2 4 Wide variety of web Social Network

HCD-P3 5 Wide variety of web Intranet

HCD-P4 1 Wide variety of web Social Network

HCD-P5 1 Wide variety of web Social Network

Table 1.0 HCD Participants

Participant Years

experience

Typical Project Discussed Project

A-P1 2 Student / office buildings Transformation

A-P2 6 Historical Church renovation

A-P3 3 Commercial Shopping Mall

A-P4 1 Student Housing

A-P5 1 Student Housing

Table 2.0 Architecture Participants
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3.4 Methodological Issues

Any study which relies upon the recounting of past events is open to bias in the

participants recall (Carroll & Johnson, 1990). Suchman (1983) suggests that it is only

through the recording of direct observation, as opposed to interviews, that the true

reality of events can be revealed – a researcher should share experiences with the

participants (Cairns & Cox, 2008). However time and access limitations prohibited

such research methods, however as interviews have been successfully undertaken within

previous studies of DDM (Hassard at al, 2009) (Zannier & Maurier, 2005) it was

considered sufficient within the circumstances.

Critics suggest that ethnography is subjective and as such is not the simple collection of

facts - it is an interpretative practice (Dourish, 2006). Wright & McCarthy (2004)

argue that the point of view of the researcher inevitably colours this intepretation and

therefore plays a role in the construction of ethnographic found 'facts'. An alternative

approach as developed by Garfinkel and Sacks is Ethnomethodology, which strives to

highlight the ideological point of view embedded within the researcher's construction

of these 'facts', this approach, argues Wright & McCarthy (2004), adds to the

empiricism of the method.  My own background, previous to undertaking this science

Msc, is based within the arts and so a bias perhaps remains in my research.

The potential for subjectivity is not restricted to qualitative research however, all

experiment, including quantative studies, are open to this criticism if undertaken poorly

(Cairns & Cox, 2008). But the rigorous application of method can counter this bias as

much as possible, so all interviews were fully transcribed and coding and hypothesis

testing was undertaken throughout interviews. Triangulation of the data collection

methods can also counter this bias, however time limitations and the difficulty in

gaining access to additional participants made this impossible within this research

project. Theoretical triangulation was undertaken through a literature review however.

Validation of research findings was undertaken by sending copies of the results chapters

to participants for feedback. Reflexivity can also be used to reduce bias. Reflexivity is

the process of reflecting upon research methods to critically evaluate personal and

methodological bias within undertaken research (Cairns & Cox, 2008). Experience
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levels have a direct effect on both the quality and subjectivity of qualitative research

(Cairns & Cox, 2008) and so the validity of my personal reflections and limited

experience in qualitative analysis should also be taken into consideration.

An objective approach treats the data as facts about an objective world, the

constructivist approach places more emphasis on the intuitive and creates an impression

of how and why observed phenomena occur (Charmaz, 2006). Due to my limited

experience and in consideration of the reduction of bias, an objective approach to the

write up of interview data was used.
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4.0 Research Findings

This chapter describes the key research findings from both HCD and architecture. Each

discipline is presented separately, starting with the HCD process.

4.1 The HCD process

Through grounded theory analysis key themes emerged which provided the basis for an

abstraction of the HCD design process, this is shown in Figure 3.0 (1) on the following

page, followed by a detailed explanation. This figure is referred to throughout the

report of the design process to give the discussed themes context within the overall

design process.

1. The described process loosely describes the discussed projects. Other projects may not fit into this

process so cleanly, for instance aesthetics may be added earlier to projects as part of an evaluation and a

solution will be broken apart to varying levels of specificity depending on development process (eg Agile).
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The HCD designer will first be presented with a problem or design brief, as represented

by Stage 1 in figure 3.0. The designer’s response to this brief will not be a proposal for a

solution but an outline of the design process they will undertake. The following analysis

details the key aspects (and differing methods) of this design process. The key themes to

emerge from the analysis of the HCD design process guide the structure of this analysis

and are as follows -

• Defining the Problem Requirements and Constraints

• Prioritising and Dividing the Problem

• Sketching and Ideation

• Design Decision Making on Solutions

• Satisficing

4.1.1 Defining the Problem Requirements and Constraints

The initial stage undertaken by the HCD designer within the design process is the

definition of the problem through the identification of requirements and constraints,

this is necessary for the designer to be able to form the boundaries within which the

design process progresses (Stage 2, figure 3.0). These are identified through interviews

with the project stakeholders and are placed along the three axis of business, technical

and user constraints. Initially all individual requirements and constraints outlined by

identified stakeholders are noted in full –

HCD-P1 - Well at this stage we are just listing requirements fairly neutrally, so such and

such says that the system must do the following ..... but I won't really make any jusdgements

as to whether it's the right thing to do.

Technical Requirements and Constraints

The degree of HCD input possible is largely defined by which stage the designer is

brought in. For instance, the technical constraints imposed by an existing delivery

platform strictly define what designs are and are not possible. This requires a degree of

technical understanding on the part of the designer which they may already have, learn
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on the job if working within a single system or gain through discussion with technical

providers.

Business Requirements and Constraints

The business requirements and constraints are identified principally through interview

with business stakeholders, there may be many stakeholders within a large business and

so stakeholders from the relevant departments are interviewed, these take place within

their place of work, when possible. Such requirements and constraints include

consideration of business market, branding and budget for project development. A

business may have a clear view on where their place is within a market and so if user

feedback indicates a desire to, for example, buy books online, such feedback would be

disregarded as the business may have decided not to compete in this area where

established businesses such as Amazon hold a market dominance.

User Requirements and Constraints

The user requirements and constraints are gathered through user interview and

observation. The user’s needs, motivations and goals are then abstracted, the method of

abstraction used depends on the preference of the designer.

HCD-P5 - This is the starting point, so you do user research here and pull out people's needs

and then you have the design brief too and the business needs and technical constraints too

4.1.2 Prioritising and dividing the problem

As stated, initially, all outlined constraints and requirements are noted from differing

stakeholders, at this point the problem is too undefined for a designer to solve and so it

is focused through the segmentation and prioritisation of requirements and constraints.

The focused set of requirements and constraints are then transformed into components

of desired functionality, this is shown in Stage 2 of figure 3.0.
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Prioritising Aspects of the Problem

Within such a large and comprehensive list of requirements, there is often conflict and

perhaps repetition between differing stakeholder groups. The HCD designer’s role is to

identify these repetitions and interpret the conflicts to decide upon the key aspects of

the problem. There are a variety of methods of prioritization, with differing weights

assigned according to the designer’s approach and also their understanding of the

problem. For instance, depending on the culture the design process takes place within,

where a business client may give little credence to HCD design process, a designers may

place themselves as guardians of the user’s interests and will place a higher priority on

user’s constraints over business and technical constraints.

HCD-P1 - as a HCD designer you are hired to defend the user, so you say 'user first', and

then let marketing and business development come back with complaints about why we're

not making enough money.

This defense of the user’s perspective can be supported through task analysis to provide

indicators of the important aspects of an interaction due to repetition of use and

important user journeys based upon an understanding of their goals.

HCD-P4 - Through task analysis and task decomposition, we identified attributes of the

task - the frequency of the task is really important, how often do you need to do this, if it's

looking for some obscure thing in the help section, compared to, say, adding a contact - those

two tasks are not equal, one is more important.

HCD designers also seek a view balanced between the requirements of the business and

the requirements of the user, for instance if a requirement is found to be important for

both user and business within the project, it is given a high priority. A conflict is

discovered when a requirement is found that is very important for the user but

perceived as having a low level of importance by the business, or not considered at all.

Conflicts may also appear if a user’s needs exceed the technical limitations of the

delivery platform. In such circumstances the initial problem brief may be revisited and

be re-evaluated in terms of scope of activity and project budget (see stage 2, figure 3.0) -
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HCD-P3 - [Once we have] pulled everything they [the business stakeholders and users] have

said into a requirements document and we then go through that and refine and highlight the

key issues and potential conflicts. We know which are the key requirements, some of the

requirements are obviously key because everyone's asked for them. So you have user

prioritisation and client prioritisation and also technical feasibility.

Below is an abstraction of this prioritization process (figure 4.0) –

Figure 4.0 – The HCD Prioritization Process

User needs may be further divided by abstracting user requirements into user groups or

personas. Here user research is analysed and similarities between requirements of

individuals placed together, this may be done just within the mind of the designer or

more formally within the creation of personas. This allows the column ‘User need’

within figure 4.0 to be divided, allowing design decisions to be made with a deeper

understanding of the effect across different user groups. The created personas will also

be used later within the ideation phase to guard against self-referential design.
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Transforming prioritised requirements and constraints

into functional requirements

The constraints of the problem have now been focused; the next step for the HCD

designer is to transform these requirements into a set of discrete component problems

within the agreed problem hierarchy. These component problems may be in the form

of an important high-level user journey with accompanying functional requirements –

HCD-P1 - it might be … user journey stuff so, user starts here and they go through these

three screens for this information and they have to do this - it doesn't have to be the specifics

of an interface.

Or the identification of important functional requirements -

HCD-P5 - You always have to divide the big design problem, which could be a 40 page

document, into manageable chunks, both from a project management perspective and from

an interactive design perspective, you have to focus on things - you have to do one thing at a

time, it's a creative process in the end and you can't really shift attention, like 10 minutes on

the home page, then 10 minutes on search results page.... so you always try to divide the

design problem into small pieces that you can maybe divide later on aswell. So it's kind of

nested or embedded, smaller design problem, embedded or kind of sub-ordinate to the big

problem -  you are tackling them one at a time.

Figure 5.0, on the following page, shows an abstraction of this process.

Figure 5.0 Converting requirements into functional requirements
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The creation of functional requirements is the process of splitting the problem into a

set of components that, if solved effectively, will allow the final, complete solution to

meet what is required by the user.

4.1.3 Ideation and sketching

The problem is now defined as clearly as possible - the problem has been broken into a

set of functional requirements. The process now focuses on finding solutions that

provide that functionality. This is achieved through sketching.

HCD-P5 - We now know what the problem is, we've tried to define the problem as precisely

as we can, so now we explore the design space, in other words we want to find solutions for

the design problem. So we need to start with this ideation phase and so the best way to

explore a lot of the design space is with sketching because it's very quick, you don't invest lot

of resources in it and you can generate a lot of ideas or potential solutions quickly.

Sketching is aimed at producing as many wide ranging alternatives as possible to the

considered component problem, ideation is based upon an understanding of the

problem, design expertise and successful existing and previous work, This is achieved in

a period of divergent thinking, primarily through the creation of rough interface design

ideas in the form of wire-frames. Critical analysis of ideas is postponed to allow this to

flourish. Once a suitable number of ideas have been created (approximately 10 ideas is

considered a reasonable marker) all the ideas are then evaluated, (see section 4.1.4 for

evaluation methods). This is shown in stage 4 of figure 3.0, a closer view of this element

of the process is shown in figure 6.0, on the following page.
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Figure 6.0 The ideation process, the half way point marks the onset of decision making.

4.1.4 Design decision making methods on solutions

The turning point in the ideation process is in the introduction of convergent thinking,

marked by the onset of DDM. Designs are chosen from the array of sketched ideas

created within the ideation stage (see section 4.1.3 and stage 4 of figure 3.0). Chosen

ideas may be iterated on and developed further, this is a more focused repetition of the

same divergent > convergent process, until ideas meet an agreed standard or are iterated

upon as much as budget and time will allow. A variety of approaches are used by

designers to decide upon the best options, which will now be discussed -

Empiricism and design as learning

Empiricism is often cited as the ideal form of evaluation within HCD -

HCD-P4 - The user-centered design approach is empirical, it shouldn't be based upon theory

and assumptions but when you're building something you and trying to do it quickly you do

have to make alot of quick decisions and that does involve assumptions and guessing but I

think that's OK as long as you validate all of that with user testing - it's when you're whole

product is based upon a whole lot of assumptions, that's when you get into trouble.

When budget allows, user testing is undertaken of sketched ideas and more advanced

renderings of the design in the forms of prototypes, both paper and/or digital and paper
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based. This user testing is generally undertaken to explore issues within a single solution

and so is restricted within the scope of the presented design option -

HCD-P3 - it's basically, a sanity check.

But it can be viewed more broadly as a means of gathering additional information

about the problem -

HCD-P1 - One thing I've realised is that you can never understand the requirements up

front, it's impossible - the information about requirements and objectives is held within tacit

knowledge, it's not something you can enumerate on a piece of paper, it's something just sort

of lingering there, so alot of the time I find you can only get that 'tacit' knowledge when you

go out and show them something, if you get a design in front of them they can point at it and

say 'ah actually it can't do that because x y z' but they would have never stated that

requirement unless you'd given them that visual prompt, it's easier to critique this straw man

design than to get it all out of the way at the front and so you can never get a full

understanding of the shape of the project in advance.

Intuition and Critique

However, time and budget constraints mean that it is not possible to involve users in

the evaluation of all sketched solutions, so some decision making is undertaken through

the intuition and tacit expert knowledge of HCD designers, some designs are just felt to

be better than others, although the basis behind this feeling is not always easily

articulated.

HCD-P1 - The first step for me would be me using my expertise, looking at all the designs

we've generated so far, choosing ones that were promising and rejecting those that clearly

aren't and that's based upon my knowledge of research, my knowledge of good design

principles and a little bit of just 'Spidey Sense' - just hunches you know, I don't know what it

is about this one but there's something in it, so let's keep iterating on it.



31

Often more than one designer will work on a problem and ideas will be compared and

collectively critiqued, this is undertaken in the hope that all aspects of the component

problem will be explored and covered and is used to examine and evaluate the thinking

behind the design solutions. Intuitive critique through discussion with other designers

is a frequently used technique. Ideas are presented to colleagues for critique through

discussion, initially without explanation to reduce bias -

HCD-P3 - Then you discuss it [the different potential solutions that have been sketched]....

each consultant will talk through their idea, so you will see what you've forgotten, what key

functionality you might have forgotten, so I've designed things and forgotten things. So when

you present stuff, you discuss it, questioning how it will work, rather than saying 'I don't like

this idea because' it's more 'how would you design around this issue', it's not negative, like

you've left room for 4 links, what if there are 6? By the end of everyone showing their designs,

it's pretty clear which design you should go for, it can be 1 or 2 - if you get 3 you may start to

worry a bit, but I've never had that happen, it's generally quite obvious. In the last project

there were quite a few pairs, which essentially had exactly the same information with slightly

different approaches, so we took them to the users for feedback.

Empathy

Concern for the user’s perspective is a driving force for HCD design, however the use

of empathy as a source of evaluation is treated with some caution, reflecting the

empirical approach of much HCD design work –

HCD-P4 - There's only so much empathy you can use without research - you need user data

so you are sure that you can solve their problem, rather than your interpretation of their

problem.

However, once the design problem is understood and required functionality has been

defined, inducing empathy for the end user within the design team and the client is

used as a guard against self-referential decision making, facilitated through the use of

personas created from empirical research -
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HCD-P5 - If you have a persona in the room, there's something interesting going on because

you constantly know that you are not designing for yourself, you constantly know that you are

designing for the target audiences - it's not about myself........... and you think 'ahh, you

know I'd actually quite like that' but you're like 'well, I'm not designing for myself', so if

you're are empathising with the persona you are able to empathise with the end users and

helps avoid self-referential design - I can see this is an interesting feature but look at 'Joe' [the

persona] he would never use that - that gives the opinion real weight.

Referring back to empirical evidence based task analysis is a technique also utilized as a

bridge between designer and user to guide decision making -

HCD-P4 - so we drew up some HTA diagrams and from there we started sketching, now

that we felt we knew what people were going to do with this system, now we can start

designing how it's going to do it.

Such an approach is a prediction of future user behaviour based upon an conception of

past behaviour, in this sense it is empathic prediction.

Simplicity and Aesthetics

There are a variety of approaches to the aesthetics of a design. The most consistent

approach to aesthetics is that they are confined to the last stage of the process, often

outside the control of the HCD designer, and is done after the HCD designer’s work is

handed over to the visual designer (see stage 6, figure 3.0). However, simplicity was

often cited as an aesthetic preference – within this approach the goals of the user are

considered to be best facilitated through the simplicity of the design solutions and as

such the drive for simplicity acts as a guide for design evaluation -

HCD-P1 - You try to make it as simple as possible, to the minimum, to remove as much as

possible and put what I think is really minimum. The simplest solution would be the vague

benchmark - if I can not think of anything more simple than this.
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This approach sees aesthetics as superfluous and seeks to remove what is considered

unnecessary distraction from the design -

HCD-P4 - it's about simple, useful and usable - there's no bells and whistles - if a fancy

graphic doesn't need to be there, it's not going to go into the system.

Other designers take a differing view and seek to incorporate, aesthetic aspects into the

design process  -

HCD-P5 – For instance, a design should delight.

In this case design decisions are guided by an empathetic interpretation of the user’s

requirements of the affective dimensions of a design.

Outside knowledge - Expert Analysis, guidelines and previous work

Expert analysis such as cognitive walkthroughs and heuristics were mentioned but are

not applied in a formal manner - a tacit understanding of the guides informs rather

than directs DDM -

HCD-P4 - There is a level of interpretation with the guidelines, you keep them at the back

of your mind and try, as best you can work them into the design.

Previous work and the work of others are a more consistently used to aid ideation and

evaluation, acting as examples of good practice with which to measure against, such as

in the use of design patterns -

HCD-P4 - We do take well known design patterns that work.
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4.1.5 Satisficing

There is an understanding that the final design will not please everyone. This represents

an acceptance of the inability to gain access to all the necessary information from

stakeholders within the time budgets  -

HCD-P1 - you can never create the perfect solution ….. because I'll never know entirely

what's in [the client’s] head but here's the best we can do or at least the least bad solution we

can give you, given what we know.

The impossibility of creating the perfect design also resides within the conflicts that lie

between the expectations of differing user groups, a design solution may fit the needs of

one user group but may contradict the wishes of another (see stage 5, figure 3.0). This

leads design decisions to be made on the basis of the user group considered most

important -

HCD-P3 - With all design projects there are always going to be conflicts, so maybe one

person will say, I can't do this because of X and then you change it and another person will

say I can't do this because of Y because you've made this change - you have to find a balance,

you're not going to make everyone happy - you have to focus on the key users, you have to

work with the percentages and how many people it will affect - you have to consider the user

groups.
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4.2 The Architecture process

Through grounded theory analysis key themes emerged which provided the basis for an

abstraction of the design process for the Architectural design process, this is shown in

Figures 7.0. An explanation is presented on the following pages. This figure is referred

to throughout the report of the design process to give the discussed themes context

within the overall architectural design process.
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The key themes to emerge from within the architecture design process guide the

structure of this analysis and are as follows  –

• Approach

• Designing as learning

• Dimensions of the design solution

• Design representation and solution communication

• Methods of Design Decision making

• Satisficing

4.2.1 Approach

An architect’s understanding of the presented design challenge informs a vision or

approach for what needs to be achieved through the design solution. In the outset this

approach will be an abstract notion of an ideal solution, which is refined and realised

through the design process, this is represented in stage 3 of figure 7.0. The first step in

solidifying the architect’s approach is through research of the design challenge’s broad

dimensions and constraints (stage 2 of figure 7.0 and section 4.2.3). A well considered

approach aids in achieving a holistic solution by both informing the dimensions and

guiding a judicious balance between them. This approach, depending on the openness

of the brief, will arise either from within dialogue with the client or from the architect’s

own inclinations. The architect is expected to produce a solution of beauty as well as

solve the practicalities of the problem and so their preferences and judgment are given

weight within this dialogue. This approach will guide the development of the design

and may be stylistic -

A-P5 - So what inspired me [in this project] was living in portugal because it's really

beautiful with all the mountains because all the views are different, so sometimes they're

small and sometimes big, with a really narrow street with a huge view behind it.

And/or theoretical in nature –

A-P4 - I wanted to address environmental issues, how do you take inefficient, poor, narrow
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spaces houses built 60 years ago, how do you re-develop these into something more

sympathetic to the environment?

4.2.2 Designing as learning

Designing begins before all the above dimensions and constraints are fully understood

and starts with abstract and creative sketching. Initially this sketching is very

experimental and ‘messy’ (A-P4) and is not aimed at finding a solution - it is an activity

for the architect to explore potential approaches to the design challenge. This sketching

will begin to shape an approach or frame from which to view the problem - imposing

such an approach upon the design challenge begins the interplay between the architect’s

creativity and the problem -

A-P5 - It's always hard to design the first time, when you understand the principles of the

building it's easier. In the beginning I started with this crazy drawing where I used my hand

to print but at the same time I was thinking about the function. [In a different project for

the design of a school] I made a painting, I still kept thinking that it was going to be a plan

of building, as I knew there was going to be a particular size of a sports field and there was a

second place that was for concerts and big lectures, so I made these painting and I didn't

think about anything else and just thought about making something beautiful and then put

a bit of tracing paper over the top and started to think about how I could use these shapes I’d

made. When I was tracing over the top, I still had to think that classrooms had to be a

certain size, the painting was quite abstract - so I could interpret something as a wall, or,

say, as a garden.

This developing approach guides the design, from a vague vision to an increasingly

complex design. The process of designing is seen as an evolution, as an understanding

of the problem and design solution develop in tandem (see stages 3 to 6, figure 7.0).

This is particularly clear in the initial stages of the design process, where there is no

expectation of designing the correct solution at the first attempt, in which case the

approach, or parts of it, may be reviewed -

A-P2 - So, after we meet with stakeholders and take minutes and write down what they
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want, we then go away and probably design something completely different that doesn't

satisfy their needs - this is a sketch proposal, preliminary sketches up to this point - and so

they'll [the client] will come back to us and say 'this doesn't satisfy our needs' and we'll go

again - there's a design process on that layer of conversing with the client on how going to

figure out the space.

The creation of solutions then, are integral to both developing potential styles of

solution and uncovering unknown aspects of the problem. These solutions can be

viewed as exploratory hypothesis extracted from an over arching theory of approach an

architect holds. These hypothesis are then tested through a consideration of its impact

upon the design’s dimensions. The findings from these tests inform and refine the

theory of approach and help mould the subsequent development of increasingly refined

solutions, leading to increasingly focused design problems  -

A-P3 - maybe you solve the emergency access problem in a theatre for instance but then the

theatre consultant may say - that staircase is too close to the stage and creates to much noise,

so you have to move it.

This approach not only the develops the understanding of the problem but also

encourages the exploitation of the design opportunities that result from an adopted and

design approach - as design solution present their own challenges and opportunities -

A-P5 - So when you see your ideas interacts with reality you get a lot of changes.....It's

exciting and challenging to think about each thing, things keep popping up that you didn't

think about before………… So I then thought about the benefits of this structure, so some

animals who are accustomed to high places may be able to live there, or activities such as

paragliding or a place for people to watch the stars….

The architectural design process relies on staying open to new discoveries and

opportunities for learning throughout.
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4.2.3 Dimensions of the design solution

As stated, all design challenges have dimensions, an architects approach informs and

seeks to a balance between these dimensions. The dimensions of the design are as

follows -

User Needs

An architect will gather user research through conversation and discussion with stake-

holders, this is an ongoing process throughout the project. Stakeholders include the

client and the end users of the final design, these conversations are recorded and the

outcomes noted. It is important to ensure that a full and correct list of stakeholders are

identified, so a full range of views can be understood and taken into account.

A-P2 - So we get the stakeholders, so in a church... all the people who use the church are

stakeholders, so the people in charge of the choir, in charge of the services, and the vicar and

then the Cathedral itself is a tourist destination, so you have that also, so you have one person

representing each of them and they come to you and tell you what they want, which is

usually a huge list of things.

Budget Constraints

The budget constraints of a design are decided by the project brief. An architect will

gain guidance in budget allocation from consultants and external suppliers responding

to their design plans.

Physical Constraints

The physical constraints of the site are gathered through visits to the site and the

surrounding area, site plans are also studied and relevant planning regulations gathered.

It’s very important for the architect to consider the impact of the building on the

surrounding area, both in terms of the aesthetics and physical impact – an outer form

that is sympathetic to it’s surroundings or the shadows a building may cast or the an

increase in traffic, for instance.
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A-P3 - So I visited the site and looked into it's history and how it was developing and

interviewed people to understand what they needed.

Aesthetics and user experience

An architect places great importance on the domain of aesthetics – the sense of

experience a design creates from its external and internal form, this is a personal point

of view for the architect who will have a personal style and approach -

A-P3 - So, in the end, the designer - it's like the director of the movie …… you want people

to have an experience, you want people to remember the building - you need to provide them

with some nice experiences.

The influence and appropriateness of the aesthetics of a building is therefore considered

central to its success, the variety of potential experiences a design can evoke is a central

interest and passion for an architect and the consideration of this dimension is weighted

heavily. -

A-P2 - there's so many different ways to design a corridor, like in a military facility I saw -

they had created a corridor that had curved just so the person could never see the end, ever, so

they felt intimidated and there was a kink right at the end so that you would confront the

barrier, right at the end, so it's a confrontational design, it kind of pounces on you, I don't

know if it was designed consciously but that's what it felt like - it felt like intimidating

design.

4.2.4 Design representation and communication

To facilitate ‘design as learning’, the communication of design ideas back to the

architect themselves and to others is of central importance. There are several levels of

design representation, from the already discussed sketching to technical diagrams. Each

have an important place within the process and are as follows -
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Visualising and communicating design ideas

Visualisations are refined presentations of how the current conception of the design

solution will look and feel to both the architects themselves and the project stakeholders

in order to gain insight and feedback. The translation from idea in the mind of an

architect to evocative visualization can take the form of artist impressions, 3D

renderings and animations or physical mock ups and is largely concerned with

communicating aesthetic and experiential issues. Such visualisations reflect the

importance placed upon the aesthetic dimension -

A-P3 - If we just show you these plans you won't understand that much - you may

understand the plan but you won't have an image in your head of what it will look, so it's

very important to show the client what it will look like in an image aswell as in a plan, you

have to give them an illusion or dream.

Diagramming

The diagramming of design solutions is a technical depiction of the solution or part of

the solution for the communication of design solutions with expert consultants, such as

health and safety or structural engineers for evaluation and budget advice. Diagrams

can take the form of detailed plans with access points for example, or sections of the

building to reveal it’s inner workings in terms of internal floor, window and door

arrangements.

4.2.5 Methods of Design Decision making

All decision making is achieved through the use of design representations described in

section 4.2.4. The methods of DDM inform the development of the design throughout

stages 3 to 6 in figure 7.0 and are as follows -
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Critique and Expertise

Design critique is undertaken through a designer’s own sense of intuition and

judgement and through discussion with trusted colleagues. An architect’s intuition and

sense of judgement is held in high regard and is a key source of DDM. A designer’s

knowledge is built up through experience and reflection upon successful and iconic

works -

A-P2 - You judge through experience and discussion, usually someone in the office knows

best and it's good to have a discussion with that person to see what they think about the

design.

Such insight into ‘the quality with no name’ (Alexander, 1979) can be gathered from

where ever it can be found, even from outside architecture, experienced architects

provides inspiration and guidance on what constitutes good solutions. Expert

consultants from within relevant fields also feedback to guide decision making on

practical issues such as budget, structural or logistical matters.

Empathic imagination

The ability to imagine and evaluate the aesthetic experience of being in a space is a key

skill of an architect. This DDM method is aided through the previously described

visualisations (section 4.2.4) -

A-P2 - The benefit of creating a mock up, instead of just on paper, is that you get to see an

object in space and on a drawing you can only go so far in understanding how it will look in

space, you can use 3 dimensional imaging which gives you a further idea but as soon as

something becomes real, an object, it helps you understand the other emotions that you feel

when looking through or in the space, an image doesn't tell the story - you need to touch and

feel it and be inside it to feel how the space feels inside you, you can't mimic that.
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This use of empathic imagination plays a huge role in the evaluation of designs and

DDM -

A-P2 - We were laughing about it last night, it's method building, like method acting,

literally getting into the shoes of the person, getting into that role, trying to figure out what

it's like to be that person.

Guidelines

Architectural guidelines are enshrined in law and their application is strict, this imposes

strict constraints upon the solution, which the architect must accommodate -

A-P3 - There are many, many regulations, like number of car parks for a certain number of

people or there may be regulations, depending on the country, that every 40 metres you need

an emergency staircase.

4.2.6 Satisficing

Finally, the architect’s aim is not to create the perfect building but to create a succinct,

memorable and beautiful form, which creates an emotive experience for users and

clients. The nature of the compromises made are, as stated, guided by the approach the

architect takes -

A-P2 - we put in a roof terrace……. although it meant less office space…… You have to

compromise -  you can't make everyone happy.
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5.0 The different approaches to design
Although there are many similarities within the types of technique employed by both

HCD and Architecture, the disciplines take a fundamentally different approach to the

design process, when considered in light of Fallman’s definitions of design. This

difference guides the use of these techniques and so it is useful to first outline this

fundamental difference, the individual similarities and differences are then discussed in

the following chapter.

5.1 The HCD approach

As stated, the two disciplines take different approaches to the design process. HCD

draws most heavily from the engineering disciplines – the Conservative ‘Design as

problem solving’ approach, where the problem is analysed, defined in detail and then

solved. HCD practice tempers the demands of this approach with aspects of the

Pragmatic approach. HCD also draws upon the Romantic approach too, as discussed in

section 6.1.3. Figure 8.0 shows an approximate of design effort across these three

approaches within the HCD process, reflected in the size of the circles encompassing

the approaches –

Figure 8.0– The HCD Process
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Within HCD then, the problem is initially defined (the Conservative approach), this

problem definition is then used to guide the creation of design solutions through the

intuitive, empathic and creative abilities of the designer (the Romantic Approach).

Design Solutions are then tested, through user evaluation of sketched ideas and

prototypes, allowing the definition of a problem to be re-evaluated in light of empirical

research through design (the Pragmatic approach). The degree to which the Pragmatic

approach is drawn from depends upon the mind set of the evaluator - to truly engage in

the Pragmatic approach to design, it is necessary to view such design evaluations as

problem explorations rather than to succumb to the ‘evaluator effect’, whereby

evaluations are undertaken in order to seek confirmation of existing problem definitions

(Nørgaard & Hornbæk, 2006). This approach is described in ISO 13407:1999, by

stating early evaluations of design solutions should be focused ‘on obtaining feedback

that can be used to guide designs’ (ISO 13407:1999, pg 8). Within HCD, such

evaluations are ideally undertaken through the scientific methods employed within the

Conservative approach.
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5.2 The Architecture approach

Within Architecture, the Romantic and Pragmatic Approaches to design are

predominant. Here the Romantic, intuitive abilities of the designer are at the forefront

and exercised through the Pragmatic, design as learning, approach. There are also

elements of the Conservative approach in the small degree of initial research employed

to define the problem before actual design work begins and in the application of strict

guidelines (see section 6.1.3). Figure 9.0 shows an abstraction of this process, again the

size of circles reflect the approximate contribution from each of the approaches –

Figure 9.0 – The Architecture Design Process

Within Architecture the design problem is, to a certain degree, initially defined (the

Conservative approach), the intuitive abilities of the designer are then almost

immediately engaged (the Romantic Approach) in response to this loosely defined

problem. Design solutions are then tested through the Pragmatic approach, which aids

the understanding of the problem to develop. The architecture approach is firmly based

within the Pragmatic, design as learning approach – there is no expectation of initial

solutions to solve the problem and the problem and solution develop in tandem.

Evaluations within the pragmatic approach are largely undertaken by the romantic,

intuitive intuitions of stakeholders but also through the Conservative application of

guidelines.



48

5.3 A Comparison of Design Approaches

Within Architecture the Romantic approach is dominant - a design’s success is based

upon a designer’s imaginative and intuitive ability to create high quality designs

synthesised and extrapolated from the problem definition. The discipline’s dual faith in

the Romantic and Pragmatic approaches creatively frees a designer to intuitively

develop ideas that explore, stretch and offer potential frames for the design problem.

This creative freedom is tempered through the Pragmatic approach, where solutions are

critiqued, tested and refined so as to meet requirements satisfactorily. Within

architecture the designer’s Romantic, intuitive ability to create successful designs is a

point of professional esteem - this ability is developed through experience, an

understanding of perceived universal truths concerning good design and a willing

embrace of the Pragmatic approach.

Within HCD however, the focus is upon the designer’s ability to understand the users

and their needs and successfully create designs to meet these needs. Hogarth’s (2008)

model of the comparison between intuitive and rational decision making is relevant

here (see figure 2.0). Within the Conservative approach of HCD, design commences

after research has taken place – such design work is focused upon the needs of someone

else, the chance of bias (self referential design) therefore will always be high, in such

circumstances Hogarth states that deliberate rational thought is the more accurate –

therefore a rational and conscious understanding of the problem is necessary to guide

design decisions. The Architecture approach by comparison removes the expectation of

a thorough understanding of the design problem in the outset by spreading this burden

across the many stages of the pragmatic approach, through a combination of pushing

and pulling between solution and problem. This approach allows the creativity of the

designer to both lead and follow the evolving design problem. There is however, the

danger of design fixation within this approach (Hassard et al, 2009).
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5.0 Similarities and Differences

The areas of most profound similarity and difference are now discussed in detail. The

principle similarities are –

• Working with constraints

• Satisficing

• The Romantic Approach - Empathy and intuition

• Guidelines

• Communication of design ideas

The key differences are  -

• Use of sketching

• Aesthetics and experience

6.1 Similarities

6.1.1 Working within Constraints

Identifying and working within the key constraints based upon business, technical and

user needs are central to both design processes, indeed this triad of constraints has been

identified by Brown (2009) as being central to any design activity. As such, these

constraints fundamentally guide DDM towards suitable solutions.

6.1.2 Satisficing

Both disciplines seek to balance the requirements made by differing and conflicting

stakeholders, within HCD practice this is largely approached through a rational analysis

of empirically derived requirements (see figure 4.0). Within Architecture, the balancing

of requirements is achieved, at least in part, through the architect’s imposed approach,

which carries with it a perspective on what constitutes good design, although the
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Pragmatic Approach does allow an approach to be redefined and re-developed. The

designer’s opinion as being of inherent value is a slightly alien concept to the HCD

process, which, as an ideal, is driven and then corrected when necessary, by empirical

research rather than a designer’s personal judgement.

6.1.3 Guidelines

Both disciplines use guidelines, however within Architecture such guidelines are strictly

imposed as compared to HCD. Within Architecture the use of guidelines is far more

Conservative - guidelines represent aspects of the problem definition that are deemed to

be ‘correct’ solutions and must be adhered to, the need for emergency exits every 40

metres being an example. Within HCD, guidelines are far more open to interpretation

and so call upon the Romantic Approaches value of a designer’s interpretive ability.

6.1.4 The Romantic Approach - Intuition and Empathy

Within Architecture, as previously stated, a designer’s intuitive ability is central to the

process. Although the role of intuition and empathy is largely ignored by HCD

research (Friese, 2008), within HCD practice intuition and empathy are both

employed in the production and evaluation of design solutions (see section 4.1.4 –

Empathy and Intuition). Within HCD, intuition is most clearly seen within the

ideation stage, where it is not practical to involve users within every design decision.

This aspect of the design process is from the Romantic Approach, where a designer’s

ability to create and recognise high quality solutions is paramount.

HCD research offers a number of techniques to support the designer within the

ideation and evaluation stage of design (see section 4.1.4 and stage 4, figure 3.0). For

instance, task analysis, based upon empirical research, can be employed to outline key

user journeys and provide a structure around which to base design decisions, such a

method extends the Conservative approach of problem definition into the ideation

stage. Task analysis however, is most useful in the analysis of an existing activity (Preece

et al. 2006) and as a method of communicating analysis can be difficult for end users

and clients to understand (Arnowitz, 2000) and as such, does not lend itself to user
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involvement. Verification of a designer’s task analysis therefore often comes from the

user evaluation of sketched design solutions. Such designs represent a designer’s attempt

to support anticipated user behaviour, albeit drawn from empirical evidence. In the

creation of new designs therefore, the use of task analysis provides a framework based

upon an empathic and intuitive prediction of user behaviour. Although scenario

development (Go & Carroll, 2004) is arguably a technique more amenable to user

participation, it is restrictive in terms of descriptive capabilities (Pruitt & Grudin,

2003) and remains a prediction of user behaviour. Personas are sometimes employed

here and, acting as an accessible conduit for the accepted details of the problem

definition, can help to guide a designer’s intuition in the prediction of user action.

With this in mind, it is clear, regardless of the conceptual aids of task analysis and

personas that within the design of novel environments, the Romantic Approach and the

accompanying sense of intuition and empathic imagination remain key aspects of the

HCD process. The Romantic Approach is necessary to bridge the gap between the

Conservative problem definition and the creation of design solutions.

Buxton (2006) reveals the potential impact of such developed designs based upon

empathy. Buxton found that when users are presented with a single option, feedback is

considerably more favourable (and perhaps less honest) than when a user feedbacks on

the same option when it is presented amongst alternatives. This suggests that user

feedback can mislead a designer into believing the best option has been chosen, as

feedback has become constrained by the presented design option. When practicing

HCD it is advised therefore, particularly in consideration of a designer’s ‘empathic

horizon’ (McDonagh-Philp & Denton, 1999), that evaluation is undertaken to test a

designers’ empathic and intuitive interpretations and ensuing designs (Cooper, 2007)

(Suri, 2001).

It is useful here to return to Betsch & Haberstroh’s (2008) conception of the rational,

Conservative approach to analysis - the dominant form of evaluation within HCD

research (Gilmore & Hook, 2006). The Conservative, rational analysis relies upon the

conscious and correct application of the correct formula - the variables of the problem

must be correctly identified, the variable must then have the correct and appropriate

values assigned and finally all variables and their values must be processed by the correct
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formula. Therefore, conducting a successful scientific analysis of a design solution rests

upon the identification of the variables that meaningfully affect the user’s experience.

Within HCD however, these variables are far from universally agreed (Hassenzahl et al,

2010). Usability analysis often focus upon measures of effectiveness and efficiency,

which are easily measured and clearly very important but do not always necessarily

correlate to user satisfaction (Hornbæk, 2006). Complete faith in overly simplistic

evaluation methods can lead to development effort being focused on minor rather than

major problems, poor ideas being promoted and valuable ideas quashed (Buxton &

Greenberg, 2008). There is a danger, suggests Sampson (2006), that due to the

domination of this Conservative, scientific approach to analysis, that usability

evaluation concentrates only on what can be measured - just because something is

measurable, Sampson asks, does that make it important to users? There is therefore, a

danger of confusing, rigorous scientific analysis with a rigorous analysis of a design

solution - extreme care must be taken in ensuring correct variables are being measured

correctly and by the correct formula. As stated, however, identifying the correct

variables for analysis is far from decided. This formula can only come from the user

group studied – the relevance of variables such as efficiency, fun, speed or aesthetics can

only be decided by the users who will ultimately be affected by the design.

There is a danger in being entirely guided by user feedback however, in that a design

can become incoherent and unusable through acquiescence to a wide range of

requirements from contradictory stakeholders (Norman, 2005). Redstrom (2006) for

instance, suggests that actual use can never be truly understood and predicted and so

design solutions should be left deliberately open and unrestrictive to allow freedom of

use for the user. Norman (2005) suggests that a principle to aid coherence in design is

to focus upon the activity the interface is designed to meet, HCD practice deals with

this problem to a certain extent through the inclusion of business needs, which provides

a framework to guide a hierarchy of importance between requirements and places user

needs within a context. To adopt this approach blindly however, would be to assume

that the business needs of a company are in themselves coherent, which, in the case of a

large company with a range of departments and stakeholders may not be the case.

Within this approach, judgment must be employed as to when user’s feedback should

be acted upon and when it should be ignored for the sake of providing a consistent
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conceptual model of interaction designed upon sound principles based upon Cognitive

Science (Norman, 1986), or as Norman puts it - ‘the best way to satisfy your users is

sometimes to ignore them’ (Norman, 2005, pg 17). Here then, user feedback must be

interpreted and not blindly followed. On face value to consciously ignore user issues is

clearly problematic within the view that HCD should be led by empirically gathered

user data to resolve usability problems and is perhaps a controversial assertion without

easy or obvious answers. However, with sufficient user research, key themes can be

identified and act as an aid to a designer’s judgement with which to guide their DDM

towards problem areas in a design.

The role of intuition and empathy within the HCD process must be carefully

considered. Within HCD intuition and empathy are sensibly treated with caution,

however it is clear that these aspects of design, although guided through user research,

still retain a key aspect of the design process and reveals the importance of the

Pragmatic approach in the HCD design process.

6.1.5 Communication of design ideas

Architecture places a great emphasis on the communication of design ideas to facilitate

an evaluation of design solutions, this Pragmatic approach is also taken within HCD

research and practice in the form of prototyping, exploratory demonstration scenarios

(Campbell, 1992), extreme scenarios (Blythe, 2004) and the cultural probes of Gaver et

al. (1999). Such critical designs approaches are a powerful tool in extending the reach

of the Pragmatic approach to design within HCD. The extension of the Pragmatic

approach is important because getting sound data from users is problematic (Sharp et

al. 2006), as born out within the words of participant, HCD-P1 -

“One thing I've realised is that you can never understand the requirements up front, it's

impossible - I find you can only get that 'tacit' knowledge when you go out and show them

something, if you get a design in front of them…… it's easier to critique this straw man

design than to get it all out of the way at the front - you can never get a full understanding of

the shape of the project in advance.”
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6.2 Differences

6.2.1 Use of Sketching

Although sketching is central to both disciplines, sketching within architecture is more

experimental in nature and plays a greater role in exploring, understanding and finding

a suitable approach to the design problem, being more Romantic in approach. The role

of sketching within HCD is focused upon the generation of solutions in response to

defined problems and so reflects the Conservative approach of HCI. However,

adopting some of the experimental practices from architecture may help to foster

creativity within HCD design.

6.2.2 Style, Aesthetics and Experience

As noted, great emphasis is placed upon aesthetics and experience within architecture as

key dimensions of the design problem. Although aesthetics within HCD has been

criticized as being too superficial (see Bardzell, 2004 for an example), it is becoming

seen as increasingly important (Jordan, 2000), (Norman, 2004). By comparison to

architecture, an HCD designer’s personal sense of aesthetics and style is discounted –

an HCD designer seeks to be invisible within this dimension.

However, this HCD approach can sometimes lead to a to style in which an emphasis is

placed upon efficiency and simplicity as guiding concepts for ideal solutions, leading

aesthetics to be considered as an impediment to users. Subsequently, such principles

can narrow consideration of the aesthetics of design solutions. The aim for simplicity,

suggests, Norman (2008) is a misdirected goal - such an approach can restrict the

flexibility and functionality of design solutions. Instead, designs should aim to be

‘understandable’, this goal, he suggests, can be supported through well known design

principles, such as a well conceived conceptual models supported through feedback and

logical mappings (Norman, 1986). Architecture has learnt this lesson as it moves into a

new paradigm of approach (Jencks, 2002). The now dated Modernist approach to

architectural design, as personified in the works of Le Corbusier, hailed a Conservative

understanding of efficiency and rationalism as guiding principles in design, which
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resulted in the now widely criticized inner city tower blocks. By ignoring the emotional

aspects of design HCD may create digital equivalents.
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7.0 Conclusion

I shall now return to the question as to how design decisions should be made. It is clear

that, in the same way that there is no universal design process that can be undertaken to

ensure that within HCD the user’s requirements are met, there is no universal method

of ensuring good design decisions are taken.

Within HCD the goal is to design around the user’s needs. It has been shown that

HCD principally employs a Conservative approach to design, which is realised through

a Conservatively led Romantic approach and tempered within a Pragmatic design

process. There are many conflicts and considerations to bear in mind within the design

decision making process and there is no easy guidance that can be garnered. It has been

shown however, that careful user research, a judicious application of relevant guidelines

and a careful use of the evaluative, Pragmatic approach can guide a project towards the

design solution that ‘satisfices’ best.

Within Architecture by comparison, the design approach principally rests upon the

Romantic and Pragmatic approaches to design. Within architecture a designer’s

intuition actively shapes the design problem and solution, with the problem

simultaneously both constraining and guiding this creativity. An approach which

resonates with Donald Norman’s suggestion, controversial within HCD, that a

designer’s judgement plays an important role in maintaining a sound conceptual model

with HCD design.

It seems that without any definitive guidance for the decision making process within

HCD, the role a designer’s intuition currently is in deciding upon the method of

approach to design decisions that is most important. Arguably, the Conservative,

Romantic and Pragmatic approaches all have roles to play within the design process and

so it is in the design of the process itself and the approaches taken to design decisions

that a design’s quality will be made or lost.
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7.1 Future Work

Design is clearly a complex undertaking of balancing a wide variety of constraints and

conflicts and as such perhaps a formal method of moving from research to design will

remain unreachable (Buxton, 2006). Ignoring the intuitive, empathic aspect of the

design process does not help to bridge this gap however. More work is required within

this crucial, decision making area to increase the veracity of HCD process.



58

References

Alexander, C. (1979). The Timeless Way of Building. OUP, New York, US.

Arnowitz, J., Fijma, D., & Verlinden, J. (2000). Communicating a task analysis with task

layer maps. In Proceedings of the 3rd Conference on Designing interactive Systems: Processes,

Practices, Methods, and Techniques  (New York City, New York, United States, August

17 - 19, 2000). D. Boyarski & W. A. Kellogg, Eds. DIS '00. ACM, New York, NY,

346-353.

Battarbee, K. (2004) Co-experience: understanding user experience in social interaction.

Series ILMARI A51. University of Art and Design Helsinki — Doctoral dissertation.

Bardzell, J. (2004) Interaction criticism and aesthetics, Proceedings of the 27th

international conference on Human factors in computing systems, April 04-09, 2009,

Boston, MA, USA.

Benedyk, R. (2008). Chapter on Physical Ergonomics (produced for a distance learning

module). Birkbeck College, UK.

Benyon, D., Turner, P. & Turner, S. (2005). Designing Interactive Systems: People,

Activities, Contexts, Technologies. Pearson Education, Edinburgh.

Betsch, T. & Haberstroh, S. (2005). The routines of decision making. Taylor & Francis,

Sussex.

Blomquist, Å. & Arvola, M. 2002. Personas in action: ethnography in an interaction

design team. In Proceedings of the Second Nordic Conference on Human-Computer

interaction (Aarhus, Denmark, October 19 - 23, 2002). NordiCHI '02, vol. 31. ACM,

New York, NY, 197-200.

Blythe, M. (2004). Pastiche scenarios. Interactions 11, 5 (Sep. 2004), 51-53.



59

Bodker, S. (2000). Scenarios in user-centered design --- setting the stage for reflection and

action. Interacting with Computers 13, 1 61—76.

Bridger, R, S. (2009). Introduction to Ergonomics 3rd Edition CRC Press, Taylor &

Francis Group.

Brown, T. (2009). Change by Design. Harper Collins, New York.

Buchanan, L. & O’Connell, A. (2006). A Brief History of Decision Making. Harvard

Business Review.

Buchenau, M. & Suri, J. (2000). Experience prototyping. Proceedings of the 3rd

conference on Designing interactive systems: processes, practices, methods, and

techniques, p.424-433, August 17-19, 2000, New York City, New York, United States.

Buxton, B (2007). Sketching User Experience: Getting the design right and the right design.

Morgan Kaufmann Publishers, San Francisco.

Buxton, B. & Greenberg, S. (2008). Usability evaluation considered harmful (some of the

time). In Proceeding of the Twenty-Sixth Annual SIGCHI Conference on Human

Factors in Computing Systems (Florence, Italy, April 05 - 10, 2008). CHI '08. ACM,

New York, NY, 111-120.

Buxton, B (2007) Sketching User Experience: Getting the design right and the right design.

Morgan Kaufmann Publishers, San Francisco.

Cairns, P. & Cox, A (2008) Research Methods for Human Computer Interaction.

Cambridge University Press, Cambridge.

Campbell, R. L. (1992). Will the real scenario please stand up? SIGCHI Bull. 24 (2), 6-

8.



60

Carroll, J.S. & Johnson, E.J. (1990). Decision Research: a Field Guide. Sage, Newbury

Park, CA.

Charmaz, K. (2006). Constructing Grounded Theory – A Practical guide to Qualitative

Analysis. SAGE Publications Ltd, London.

Cooper, A., Reimann, R. & Cronin, D (2007). About Face : The Essentials of Interaction

Design. Wiley Publishing, Indianapolis, Indiana.

Coyne, R. (1995). Designing information technology in the postmodern age: from method

to metaphor, MIT Press, Cambridge, MA.

Cross, N. (2006). Designerly Ways of Knowing. Springer-Verlag.

Darke, J. (1979) The primary generator and the design process. Design Studies. Vol 1 No

1. pp 36-44.

Dorst, K., & Cross, N. G. (2001) Creativity in the design process: co-evolution of problem-

solution. Design Studies 22, (2001), 425--437.

Dourish, P. (2006). Implications for design. In Proceedings of the SIGCHI Conference

on Human Factors in Computing Systems (Montréal, Québec, Canada, April 22 - 27,

2006). R. Grinter, T. Rodden, P. Aoki, E. Cutrell, R. Jeffries, and G. Olson, Eds. CHI

'06. ACM, New York, NY, 541-550.

Dowell, J. and Long, J. (1998). Target paper - Conception of the cognitive engineering

design problem. Ergonomics 41:2 , pp. 126-139.

Dowell, J. and Long, J. (1998b). Response Prospects for consensus and advancing cognitive

engineering. Ergonomics 41:2 , pp. 174-178.



61

Fallman, D. (2003). Design-oriented human-computer interaction. In Proceedings of the

SIGCHI Conference on Human Factors in Computing Systems (Ft. Lauderdale,

Florida, USA, April 05 - 10, 2003). CHI '03. ACM, New York, NY, 225-232.

Foster, A. & Ford, N. (2003). Serendipity and information seeking: an empirical study.

Journal of Documentation, Vol. 59, No. 3, pp. 321-340

Friess, E. (2008). Defending design decisions with usability evidence: a case study. In

CHI '08 Extended Abstracts on Human Factors in Computing Systems (Florence,

Italy, April 05 - 10, 2008). CHI '08. ACM, New York, NY, 2009-2016.

Fulton Suri, J. & Marsh, M. (2000) Scenario Building as an Ergonomics Method in

Consumer Product Design. Applied Ergonomics 31 (2000), 151--157.

Fulton Suri, J. (2003). Empathic Design: Informed and Inspired by Other People's

Experience. In: Koskinen, I., Battarbee K., Mattelmäki T. Eds. (2003). Empathic Design

- User Experience in Product Design, IT Press, Helsinki, pp 51--58.

Gaver, B. & Martin, H. (2000). Alternatives: exploring information appliances through

conceptual design proposals. In Proceedings of the SIGCHI Conference on Human

Factors in Computing Systems (The Hague, The Netherlands, April 01 - 06, 2000).

CHI '00. ACM, New York, NY, 209-216.

Gaver, B., Dunne, T., & Pacenti, E. (1999). Design: Cultural probes. Interactions 6, 1

(Jan. 1999), 21-29.

Gaver, B., Beaver, J. & Benford, S. (2003). Ambiguity as a resource for design.

Proceedings of the SIGCHI conference on Human factors in computing systems, April

05-10, 2003, Ft. Lauderdale, Florida, USA.

Gilmore, D. & Höök, K. (2006). CHI design community SIG. In CHI '06 Extended

Abstracts on Human Factors in Computing Systems (Montréal, Québec, Canada, April

22 - 27, 2006). CHI '06. ACM, New York, NY, 431-434.



62

Gladwell, M. (2008) Blink. Penguin Books, London, England.

Go, K. & Carroll, J. M. (2004). The blind men and the elephant: views of scenario-based

system design. Interactions 11, 6 (Nov. 2004), pp 44-53.

Gould, J,D. & Lewis, C,H. (1985). Designing for usability: key principles and what

designers think. Communications of the ACM 28(3), pp 300 – 311.

Granger, F. (1931). Vitruvius: De Architectura, translated by Frank Granger. Harvard

University Press, Cambridge.

Hassard, S. T., Blandford, A., & Cox, A. L. (2009). Analogies in design decision-making.

In Proceedings of the 2009 British Computer Society Conference on Human-

Computer interaction (Cambridge, United Kingdom, September 01 - 05, 2009).

British Computer Society Conference on Human-Computer Interaction. British

Computer Society, Swinton, UK, 140-148.

Hassenzahl, M., Diefenbach, S. & Göritz, A. (2010). Needs, affect, and interactive

products – Facets of user experience. Interacting with Computers, 22, 5, pp 353-362.

Hogarth, R, M. (2008). Deciding Analytically or Trusting Your Intuition? The advantages

and Disadvantages of Analytical and Intuitive Thought.  In Betsch, T. & Haberstroh, S.

(2005). The routines of decision making. Taylor & Francis, Sussex, UK.

Hollnagel, E. (1998). Commentary Comments on 'Conception of the cognitive engineering

design problem' by John Dowell and John Long. Ergonomics 41, 2, pp 160-162.

Hornbæk, K. (2006). Current practice in measuring usability: Challenges to usability

studies and research. International Journal of Human-Computer Studies, 64, 2, pp 79-

102.



63

Hughes, J. A., O'Brien, J., Rodden, T., Rouncefield, M., & Blythin, S. (1997).

Designing with ethnography: a presentation framework for design. In Proceedings of the

2nd Conference on Designing interactive Systems: Processes, Practices, Methods, and

Techniques (Amsterdam, The Netherlands, August 18 - 20, 1997). S. Coles, Ed. DIS

'97. ACM, New York, NY, 147-158.

BS EN ISO 13407:1999 Human-centered design process for interactive systems.

Jencks, C.J. (2002). The New Paradigm of Architecture. Yale University Press, New

Haven.

Jones, J. C. (1970). Design Methods. Van Nostrand Reinhold, New York.

Jordan, P, W. (2000). Designing Pleasurable Products: An Introduction to the New

Human Factors. Taylor & Francis. London.

Karapanos, E., Zimmerman, J., Forlizzi, J., & Martens, J. (2009). User experience over

time: an initial framework. In Proceedings of the 27th international Conference on

Human Factors in Computing Systems (Boston, MA, USA, April 04 - 09, 2009). CHI

'09. ACM, New York, NY, pp 729-738.

Khaslavsky, J. and Shedroff, N. (1999). Understanding the seductive experience.

Communications. ACM 42, 5, pp 45-49.

Kirwan, B. & Ainsworth, (1992). L.K., A Guide to Task Analysis. Taylor & Francis,

London.

Kouprie, M. & Visser, F. S. (2009). A framework for empathy in design: stepping into and

out of the user’s life. Journal of Engineering Design. Vol. 20, No. 5, October 2009,

437–448.

Lawson, B. (1980). How Designers Think. Butterworth Architecture, Oxford.



64

Lawson, B. & Dorst, K. (2009). Design Expertise. Elsevier, London.

Lim, Y., Stolterman, E., and Tenenberg, J. (2008). The anatomy of prototypes: Prototypes

as filters, prototypes as manifestations of design ideas. ACM Trans. Computer-Human

Interaction 15, 2, pp 1-27.

McCarthy, J. & Wright, P. (2004). Technology as Experience. The MIT Press.

McDonagh, D. (2006). Empathic research approaches to support the designer: a supra-

qualitative research for designing model. Design Issues.

Moggridge, B. (2007). Designing Interactions The MIT Press, London, England

Nardi, B., A. (1992). The use of scenarios in design. SIGCHI Bull. 24 (3), pp 13-14.

Newman, W. & Lamming, M,G. (1995). Interactive System Design. Addison-Wesley,

Cambridge.

Newman, W. (1997). Better or just different? On the benefits of designing interactive

systems in terms of critical parameters. SIGCHI: Proceedings of the 2nd conference on

Designing interactive systems: processes, practices, methods, and techniques,

Amsterdam, The Netherlands.

Newman W. M. (2004). Busy Days: Exposing Temporal Metrics, Problems and Elasticities

through Diary Studies. Presented at CHI 2004 Workshop on Temporal Issues in Work,

Vienna, 26 April 2004.

Nørgaard, M. and Hornbæk, K. (2006).What do usability evaluators do in practice?: an

explorative study of think-aloud testing. In Proceedings of the 6th Conference on

Designing interactive Systems (University Park, PA, USA, June 26 - 28, 2006). DIS

'06. ACM, New York, NY, 209-218.



65

Norman, D. (2004). Emotional Design: Why we love (or hate) everyday things. Basic

Books, New York

Norman, D. (2008). The Way I See It - Simplicity is not the answer. Interactions 15, 5,

pp 45-46.

Norman, D. (1986). The Design of Everyday Things. Basic Books, New York.

Norman, D. (2005). Human Centered Design Considered Harmful. Interactions. 12, 4,

pp 14-19.

Nuseibeh, B. & Easterbrook, S. (2000). Requirements engineering: a roadmap.

Proceedings of the Conference on The Future of Software Engineering, 04, 11, pp 35-

46, Limerick, Ireland.

Pheasant, S & Haslegrave, C. (2006). Bodyspace, 3rd edition. Taylor and Francis,

London.

Plous, S. (1993). The Psychology of Judgement and Decision Making. McGraw Hill, New

York.

Sharp, H., Rogers, Y. & Preece, J. (2006). Interaction Design : Beyond  human-computer

interaction. John Wiley & Sons Ltd, London.

Simon, H, A. (1981). The sciences of the artificial, 2nd ed, MIT Press, Cambridge, MA,

USA.

Pruitt, J. & Grudin, J. (2003). Personas: practice and theory. In Proceedings of the 2003

Conference on Designing For User Experiences (San Francisco, California, June 06 -

07, 2003). DUX '03. ACM, New York, NY, 1-15.

Pugh, S. (1991). Total Design: Integrated Methods for Successful Product Engineering.

Addison-Wesley, Workingham.



66

Quillien, J., Rostal, P., & West, D. (2009). Agile anthropology and Alexander's

architecture: an essay in three voices. In Proceeding of the 24th ACM SIGPLAN Conference

on Object Oriented Programming Systems Languages and Applications (Orlando, Florida,

USA, October 25 - 29, 2009). OOPSLA '09. ACM, New York, NY, pp 529-546.

Rittel, H. W. J. (1972). Second-generation Design Methods. The DMG 5th Anniversary

Report, DMG Occasional Paper No. 1, pp 5--10.

Redström, J. (2006). Towards user design? On the shift from object to user as the subject of

design. Design Studies, 27, 2, pp 123-139.

Roto, V., Ketola, P. & Huotari, S. (2008). User Experience Evaluation in Nokia. CHI

2008, April 5 – April 10, 2008, Florence, Italy.

Rudd, J., Stern, K., & Isensee, S. (1996). Low vs. high-fidelity prototyping debate. I

Interactions 3, 1, pp 76-85.

Sampson, F. (2006). I give that web site an 11. Interactions 13, 3, pp 10-11.

Schon, D A. (1983). The reflective practitioner: how professionals think in action. Basic

Books, New York.

Sengers, P., Boehner, K., David, S., & Kaye, J. '(2005). Reflective design. In Proceedings

of the 4th Decennial Conference on Critical Computing: between Sense and Sensibility

(Aarhus, Denmark, August 20 - 24, 2005). O. W. Bertelsen, N. O. Bouvin, P. G.

Krogh, and M. Kyng, Eds. CC '05. ACM, New York, NY, pp 49-58.

Sim, S. (2001) Introducing Critical Theory. Icon Books, Royston, UK.

Simon, H, A. (1969). The sciences of the artificial. 2nd ed, MIT Press, Cambridge.

Suchman, L. A. (1983). Office procedure as practical action: models of work and system

design. ACM Trans. Inf. Syst. 1, 4, pp320-328.



67

Suri, J.F. (2001). The next 50 years: Future challenges and opportunities for empathy in

our science. Ergonomics 44, 14, pp 1278--1289

Thompson, S. (2009).

http://www.cooper.com/journal/2009/07/measuring_the_effectiveness_of.html. Accessed

July, 2010.

Wilson, T, D. & Schooler, J, W. (1991). Thinking Too Much: Introspection Can Reduce

the Quality of Preferences and Decisions. Journal of Personality & Social Psychology.

60(2), pp 181-192.

Wispeacute, L. (1986). The distinction between sympathy and empathy: to call forth a

concept, a word is needed. Journal of Personality and Social Psychology 50:2, pp 314-

321.

McCarthy, J. & Wright, P. (2004). Technology as Experience, The MIT Press.

Wright, P. & McCarthy, J. (2008). Empathy and experience in HCI. In Proceeding of

the Twenty-Sixth Annual SIGCHI Conference on Human Factors in Computing

Systems (Florence, Italy, April 05 - 10, 2008). CHI '08. ACM, New York, NY, pp

637-646.

Zave, P. & Jackson, M. (1997). Four dark corners of requirements engineering. ACM

Trans. Softw. Eng. Methodol. 6, 1, pp 1-30.

Zannier, C., Chiasson, M., & Maurer, F. (2007). A model of design decision making

based on empirical results of interviews with software designers.Information and Software

Technology, 49, 6, pp 637-653.


