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SUMMARY
This thesis describes an interview study of forty five professionally accomplished male and female
designers and architects. The study considers how each respondent designs and makes discoveries
throughout conceptual design. How they start designing, what they attempt to achieve, the means they
employ, how they cope with getting stuck, their breakthroughs and discoveries and the circumstances
of these experiences, are the main ingredients of the study.
The aim of the research is to estimate the extent to which designing may be regarded as an insightful
activity, by investigating experiences of discoveries as reported by the respondents. Throughout the
thesis, discoveries or ideas occurring to respondents when they are not actively designing, an
apparent outcome of a latent designing or preparation activity, are referred to as cold discoveries.
This label is used to distinguish these discoveries from discoveries that emerge in the run of play,
when individuals are actively designing. The latter are referred to as hot discoveries. The relative
insightfulness of hot and cold discoveries is also investigated.
In general, the evidence from the research suggests that designing is significantly insightful. Most
respondents (39:45) reported experiences of insights that have contributed to their designing. In
addition there is strong evidence that cold discoveries are considerably more important, both
quantitatively and qualitatively, than is currently recognized. More than half of the respondents (25:45)
reported the experience of cold discoveries, many after disengaging from designing, when they had
been stuck. Being stuck means they were experiencing frustration, or had recognised they were not
making satisfactory progress in attempts to resolve some aspect of conceptual design. Typically these
respondents reported experiencing discoveries while doing other work, performing some physical
activity, resting, or very soon after resuming work. They had elected to let ideas come to them, rather
than persist in searching and this strategy was successful. Moreover, many respondents (10:45)
described positive attributes of cold discoveries using terms such as stronger, more potent, or pushes
boundaries, which suggest their cold discoveries are more insightful than their hot discoveries.
Many respondents associated their cold discoveries with mental activities such as incubation, a
concept identified by Gestalt theorists nearly a century ago. They used a range of informal terms, such
as ideas ticking over, or percolating away. These apparently uncontrolled mental experiences, which I
refer to generically as latent preparation, varied from one respondent to another in when, where and
how they occurred. Latent preparation or its outcomes, in the form of interruptive thoughts, apparently
takes place at any time and during different states of consciousness and attentiveness. It appears to
be, at different times, unplanned, unintentional, undirected, unnoticed, or unconscious, in
combinations, not necessarily all at once. It is clearly not only an unconscious process. This suggests
one, or more of the following; 1) that incubation is only a component of latent preparation, or 2) that
the conventional view of incubation, as an unconscious process, does not adequately account for the
range of insightful experiences of mentally productive people, such as designers, or 3) that the old
issue of whether incubation is a conscious, or an unconscious process, is not vital to a systematic
investigation of insightful discovery.
The thesis concludes by considering prospects for further research and how the research outcomes
could influence education. Apart from the findings already described, statements by the respondents
about personal attributes, designing, coping with being stuck and discoveries, were wide ranging,
resourceful and down-to-earth, suggesting there are many ways for individuals to become proficient,
creative designers at the high end of their profession. A major implication for future research is that
latent preparation may be found as readily among highly motivated and skilled individuals in other
occupations unrelated to architecture or designing. The evidence of the research so far suggests there
is much to be learned about latent preparation that can be usefully applied, for the benefit of
individuals aiming to be designers, or simply wanting to become more adept at intervening,
transforming and managing unexpected and novel situations of any kind.
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1.1 AIMS
The general aim of this thesis is to contribute to the understanding of design, designing, design
cognition and creative thinking generally. The more specific aim and method, is to attempt to measure
the extent to which designing is an insightful activity, by investigating latent preparation among
accomplished conceptual design practitioners. Concepts drawn from Gestalt theory are utilised to
identify insightfulness and to provide a consistent and coherent working terminology for the purposes
of the research. The term latent preparation is meant to describe the acquisition of design ideas and
concepts from discoveries, realisations, revelations, or insights that occur unexpectedly when
individuals are not actively designing. Preparation is a term commonly used to describe the first stage
of problem solving. The concept of latent preparation is intended to include Gestalt incubation, but the
expression latent preparation is intended to accommodate incubation-like mental activities that need
not conform to a strict Gestalt definition of being unconscious active work.
Three senses of what is meant by unexpectedly need clarification. A capable designer may expect to
make a discovery (sense 1) that will lead to a useful concept, before knowing what the discovery will
be (sense 2), or when or how it will come (sense 3). The discovery experiences associated with latent
preparation are unexpected in the second and third senses. They are unexpected conceptually, in
being unrelated or only partly related to current thoughts or activities. They are unexpected in their
timing and mode of arrival. Statements from some respondents in this study affirm that discoveries
sometimes interrupt current thoughts, or originate thoughts, rather than occurring as a continuation, or
destination of intentional designerly thoughts. It is clear that the experience of latent preparation may
occur at any time, or place, whether an individual is designing, or not.
In this study the main focus of concern is on conceptual design, or designing that leads to the
realisation, testing and acceptance of design concepts. Typically that may be the preliminary design of
a whole building, but it might also be the design of a part, like a sun hood, or a stair in the atrium of a
high rise building. All of the respondents in this study are conceptual designers, in the sense that they
spend a significant amount of their professional lives engaged in conceptual design. More specifically,
they start projects and generate the main design concepts, either alone, or in collaboration with others,
through a variety of methods. It is well known that architectural practices vary in how they manage
designs after the conceptual stage. Some designers hand jobs on to a production team, after reaching
a particular milestone, (eg. client or council approval) while others maintain active involvement until
construction is completed. This is reflected in design philosophies. Some in the first category would
say a 'strong idea can withstand a bit of battering along the way', while some in the second category
would declare, 'God is in the details'. No attention is paid to evaluating any design discovery or
decision. The focus is on the processes of reaching discoveries and the designers stated experiences.
Although the respondents in this study are mostly architects, it is not assumed that study findings will
only be applicable to architects, or designers. It is intended that professional practitioners in other
disciplines will also be studied in the future and that the findings of this and later studies will be
applicable to all individuals who need to plan and make intelligent, strategic decisions in their work.
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1.2 HYPOTHESES
The specific aims of the research are to evaluate the following three experimental hypotheses.
1. Unexpected discoveries during the conceptual phase of a design project include both;
i) insightful discoveries, which resemble Gestalt insights, and therefore may involve what Gestalt
theorists have described as productive thinking and,
ii) non-insightful discoveries which can be attributed to normal cognition, or reproductive thinking.
2. Among some designers, unexpected discoveries when they are not actually working on their design,
described as cold discoveries, are important in their designing.
3. Unexpected discoveries made during active design sessions, described as hot discoveries, are
more likely to be the outcome of normal cognition, or appear to be that way, while cold discoveries
made when the designer is not actively thinking about the problem, are more likely to show signs of
being insightful.
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1.3 THESIS IN BRIEF
The body of the thesis, which follows, consists of five chapters
CHAPTER 2

REVIEW OF RESEARCH CONTEXT

This chapter, which gets the business of the thesis underway, has two parts.
2.1 Investigations: is a synopsis of the events and ideas that have contributed to the formation of
design research in its present form. Three main sources of development are described and discussed:
2.1.1 Mapping design, was very much an exploratory stage of design research during the 1960s. 2.1.2
Observing designers, was a logical progression, as the limitations of mapping based on conjecture
rather than evidence of how designers actually worked became apparent. 2.1.3 Cognitive research, a
parallel and vigorous area of enquiry, sometimes involving design research, has also generated new
ideas and resurrected earlier concepts and techniques initiated by Gestalt researchers.
2.2 Applying the Gestalt Legacy, sets the course of the thesis leading to the decision to apply ideas
drawn from Gestalt theory to the study of design discovery, by interviewing designers at work. This
part commences with a review of criticisms of Gestalt theory. Targets include its theoretical limitations,
absence of agreement on the nature of insight, shortcomings in Gestalt research methodology and
skepticism of the need for the concept of insight. The review concludes that in spite of its shortcomings
Gestalt theory is a rich source of clues and tools for the study of human intelligence and of the
insightful discoveries of designers in their everyday working environment. Five components of
discovery, from the body of existing research on insight and creative problem solving, are identified
and described. They are: 1) Preparation, 2) Fixation, 3) Incubation, 4) Restructuring and 5) "Aha!"
experience. They form the structure of a review of alternative theoretical views of discovery, forming
the remainder of Chapter 2 and providing the base for the proposed method of analysis of insightful
discovery presented in Chapter 3.
In 2.3 Research issues and options, attention is directed towards research variables, collection
methods and organisation, to be elaborated in Chapter 3.
CHAPTER 3

INTERVIEW STUDIES METHODOLOGY

This chapter, describing the development and design of the research, has three main parts, aims and
objectives, the interview study procedure and the treatment of the information data.
3.1 Studies, Aims and Objectives, describes the development and aims of the interview studies, in
three parts. 3.1.1 Preliminary study aims, describes the initial aims of the preliminary study, as a "pilot"
study. 3.1.2 Extended role of Preliminary study, describes the reasons why an initial decision to treat
the preliminary study as no more than a "pilot" was reconsidered and a decision was subsequently
made to consolidate the data from both studies. 3.1.3 Study Aims generally, sets out the broader aims
of the combined studies
3.2 Interviews, addresses the interview design. Four aspects are described. 3.2.1 Respondent
selection, focuses on the respondents and how they were selected. 3.2.2 Interview setting and
recording, describes the physical and technical components of the interview study, including the
interview setting and methods of recording, sound-editing and copying, and transcription of the
interviews. 3.2.3 Semi-structured Interview Procedure - provides details of the initial interview
planning, communications with respondents and the interview structure. Finally, 3.2.4 presents the
interview questions, with comments on each question and allowances for variations in responses. The
preliminary and main study questions are displayed together, to facilitate comparisons.
3.3 Interview Data, describes both the data and its organisation. Respondents are identified by a
coded ID so that their identities will not become a distraction. The main function of data organisation
is to facilitate the finding and presentation of responses, or statements that are relevant to one of the
three research hypotheses. Coding of the interview data is described in three parts: 3.3.1 Coding
Method, reviews method development and explains the methods of analysis and interpretation
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employed in the production of the thesis. Data items retained and studied include the interview
recordings, transcripts and subsequent coded interview text and database files, containing
abbreviated or coded responses to all questions by all respondents. 3.3.2 Respondent Table Coding,
sets out and explains the method of coding interview data based on the use of individual respondent
tables. Testing the three research hypotheses involves assessing insightfulness and importance of
both, hot discoveries and cold discoveries, based on respondent statements. Hypothesis 1: evaluation
of insightfulness is based on the proposition that descriptions of insightful discoveries will reflect
associations with components of discovery described in 2.2 above; ie. preparation, fixation, incubation,
restructuring and 'aha!' experience. Hypothesis 2: evaluation of the significance of cold discoveries is
based on frequency, value and confirmation that they are cold discoveries. Hypothesis 3: evaluation of
the insightfulness of cold discoveries in comparison with hot discoveries is based on observations
made by the respondents.
CHAPTER 4

INTERVIEW RESPONDENTS

Statements the respondents made about themselves and their designing are the focus of this chapter.
Many of the early interview questions in particular, prompted a wide range of statements of different
experiences, traits, beliefs and priorities. These indicated that, from the outset of conceptual design,
the respondents consistently attempt to do different things. They proceed in different directions, adopt
different strategies and use different methods of handling the stuff of the design. They experience
different ways and means of progressing and of making discoveries, all of which extend the limits of
their understanding differently.
The first part of this chapter, 4.1 General Attributes, provides a brief overview of the respondents,
considering the distribution of attributes such as years of practice, gender, RAIA award status,
partnerships, development history and formative characteristics.
The next three parts describe how the respondents design, employing three categories, which all have
a cognitive side, 4.2 Design focusing, describes respondent values and aims. Three main concepts
described here include: Focus Orientation, Scope and Framing, 4.3 Design processes provides an
indication of the conscious aspects of designing, combining the design generating approaches and
what the respondents actually do, when they design. Key concepts and issues include: Idea Driven
design, Emergent Understanding versus Understanding Led design, Magazine browsers versus
Originators, Inside-out versus Outside-in, General to particular versus Particular to General, Plan
versus Section or 3D representations and Intuitive versus Rational design. 4.4 Design Action Styles
describes patterns, or idiosyncrasies, in the way individuals design, that have developed and stabilised
over time. Action styles include Progression Mode, Incessancy, Quick versus Reflective, Creative
Catalysts, Reactivation and Representation Preferences
CHAPTER 5

DESIGN DISCOVERIES

This chapter describes the key results of the interviews relating to the research hypotheses. Briefly,
more than 85% (39/45) of all respondents confirmed Hypothesis 1. Among this group, more than 50%
of all respondents (25/45) confirmed Hypothesis 2. Then among the latter, more than 20% of all
respondents (10/45) confirmed Hypothesis 3. A fourth and separate group of respondents, less than
15% (6:45) of all respondents, are categorised as incremental designers.
The first three sub-chapters describe the design experiences of respondents whose statements best fit
them to one of the three hypotheses. A fourth sub-chapter describes Incremental designers or
respondents whose discovery experiences were minor, unidentifiable or forgotten. It is noted that the
three hypotheses can be equated with levels, in the sense that a positive result in Hypothesis 3
depends on a positive result in Hypothesis 2, which similarly depends on Hypothesis 1. Therefore
respondents can be viewed as having different levels of insight experiences.
To avoid repetition, in the description of the results that follows, respondents have been grouped by
Level and are described in the sub-chapter that corresponds to their Insight Level. A selection of the
most informative and different respondents are reviewed in detail. The remainder are summarised. 5.1
Insight Experience - Hypothesis 1 - reports insight and discovery experiences of 12 Insight level 1
designers. The respondents are ordered according to the qualitative characterisation of their
experience, based on the key terms, clarity, fluency, recognition and idea. 5.2 Cold discovery
experience - Hypothesis 2 reports insight and discovery experiences of 15 Insight level 2 designers.
These respondents are ordered in a similar manner to the Level 1 designers. 5.3 Cold discovery
insightfulness - Hypothesis 3 continues, describing 10 Insight level 3 designers. Finally, 5.4
Incremental Design - describes respondents with few or no insight recollections
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DISCUSSION

The purpose of this chapter is to review the information provided by each respondent, to return the
focus of consideration to the research findings and to consider what they mean.
6.1 Review of discovery findings, considers the findings of insightfulness in relation to the respondent
population. Levels of insightfulness have been graphed in relation to key respondent variables,
gender, years of professional practice and RAIA award status. No dramatic surprises are evident. The
visible trends are not very pronounced and are obscured by interference between the variables, as the
female respondents are younger than the males and proportionally fewer have won awards. In
general, males, more experienced designers and award winners were more frequently associated with
Insight Level 2 than other levels of insightfulness, while females and less experienced designers were
more evenly distributed across Levels 1, 2 and 3. Further minor trends are also evident. Part 6.1.1
Insight Experience - Hypothesis 1, reviews the findings of relevance to this hypothesis in relation to
insight components. This section refers to all 45 respondents, not just the Insight Level 1 group. Parts,
6.1.2 and 6.1.3, which follow, are specific to Hypotheses 2 and 3 and focus on the distinguishing
characteristic of the Insight Level 2 and the Insight Level 3 respondents. The fourth part 6.1.4 is a
summary of observations about the remaining respondents, categorised as Level 0 or Incremental
Designers. In spite of small numbers this is a varied group which comprises three distinct types.
6.2 The Respondents, compares the Chapter 4 findings, associated with respondent attributes and
their designing, with the Chapter 5 findings of insightfulness. In 6.2.1 Ways of designing, respondent
variables including Design Focusing, Intuitive versus Rational design and three Design Action Styles
(Progressions, Incessancy and Reactivation) are compared with Insight Levels and Discovery
Experiences. This analysis suggests, among other things, that variations in Design Focusing and
Action Styles are more strongly associated with Levels of Insightfulness and Discovery Experiences
than whether respondents are Rational or Intuitive designers. It is proposed that this unexpected
finding could be related to evidence that some of the most accomplished respondents appear to have
combined rational procedures with their intuitive designing
6.3 Future Research, describes three directions of enquiry. 6.3.1 Replication and extension studies
outlines options to replicate and extend the study by interviewing small groups of respondents, of a
wide range of distinct types, including systematically different architects, designers from different
disciplines and non-designers in occupations with a significant strategic, cognitive, or creative
component. It is proposed, by this approach, to approximately double the current population and
widen the scope of investigations into latent preparation. 6.3.2 Deeper exploration of available data is
proposed, to enrich the current qualitative analysis, by more thorough coding, and to further develop
the basic existing quantitative study, by applying more advanced statistical methods. This approach
can be applied to research questions associated with issues of: discovery hotness and coldness,
distinctions between problem solving and creativity, perceptions of discovery and intuitive designing,
early formative experiences and collaborative partnerships.
6.3.3 Bridging or collaborative studies. Possible utilisation of the extensive data collected for this
study, in other research, is also foreshadowed. Examples could include investigations of relationships
between theories of creative cognition and design thinking, studies of the role of working memory and
long-term memory in designing, particularly in relation to hot and cold discovery. Studies of design
reasoning and visualisation, including blindfold design studies.
CHAPTER 7

STUDY CONCLUSIONS

Concluding remarks begin with a summary of the main findings of insightfulness confirming the three
research hypotheses. This is followed by a summary of concepts that have been developed after
listening to the respondents describe themselves and their designing, and the subsequent discovery of
significant insightfulness in their work. These include action styles, levels of insightfulness, discovery
experiences and latent preparation. The thesis is completed with a few last words on the broader
context of the research including thanks to the late Herb Simon for insightfully reapplying long
neglected concepts and methods from early Gestalt research in his own totally different ground
breaking research.
APPENDIX

The Appendix items of this study, being extensive and of varying forms are in a CD attached inside the
back cover of the thesis hard copies. The CD includes the complete thesis, interview transcripts and
coding, conference papers and other documents. Refer to p.9 Appendix Contents, for details.

