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C h a p t e r  1

The Scope of  This Book

1 . 1  I n T R o D u c T I o n :  T h e  A u D I e n c e  f o R  T h I S  B o o k

The aim of this book is to provide an introductory handbook for anyone wishing to 
conduct research—or more informally, inquiry—on an aspect of the built environ-
ment—from the scale of a building component, a room, a building, a neighbor-
hood, to an urban center.

By this we mean to suggest that this book is intended to be both comprehen-
sive and an entry point. Our intent is to be comprehensive by providing a single text 
that addresses the full range of research methods available and applicable to the 
diverse array of topics germane to architectural research. Our intent is also to offer 
an entry point by introducing readers to the major characteristics and applications 
of each research method, while simultaneously providing references to more spe-
cific books and articles on the methods of interest.

This overarching goal, as articulated in the introduction to the first edition of 
this book, remains a constant. However, both the nature and role of architectural 
research, as conducted in the academy and practice, have gradually shifted over the 
decade since the first edition was published in 2002. Some areas of inquiry—for 
example, the multiple dimensions and applications of sustainable design—have be-
come relatively more prominent. Other research foci (e.g., the application of nota-
ble schools of thought such as critical theory or poststructuralism to design theory) 
have waned in some contexts, while the hands‐on exploration of digital technolo-
gies and prototype fabrication has become a significant emphasis in many settings.

In the academic context specifically, the number of doctoral programs in archi-
tecture has increased and now figures at close to 30 programs in North America 
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alone; many schools have likewise initiated or expanded research‐based master’s 
programs and/or research studio options.1 Worldwide, countless other research‐
oriented programs in architectural and environmental design fields are available to 
students. Not surprisingly, given the expansion of doctoral programs, the propor-
tion of faculty with PhDs has now risen to over 25% in U.S. architecture programs.2

In the realm of practice, the shifting tides of the economy as well as the com-
petitive pressures among professional fields have led many firms to reshape the con-
tours of their practices. Many have incorporated or expanded new realms of services 
(from distinct specialty niches to expansion into design/build) or sought to en-
hance collaborative relations with other professional specialists.3 Many of these 
initiatives entail an enhanced role for research in professional practice.

Taken together, the recent evolution of the research enterprise in academic and 
professional settings has, at least from our vantage point, led to an increasing con-
vergence among the constituent audiences for this book. So, although the various 
audiences are addressed separately in the following paragraphs, we see many over-
laps and intersections among them. Certainly, over the course of a lifetime career in 
architecture or allied field, most people will find themselves in every audience cat-
egory listed below.

1.1.1 Students in Doctoral and MSc Programs

Compared to many other disciplinary and professional fields, architectural research 
encompasses a relatively wider diversity of substantive foci and methodological 
choices. Even within academic research programs where there is a more narrowly 
defined research agenda, students will be well served by an appreciation of how their 
research specialty is situated within the full spectrum of architectural research, as 
well as within the entire multidisciplinary research enterprise. To this end, one of the 
aims of this book is to bring the most engaging and fruitful principles from the ro-
bust interdisciplinary discourse on methods to the architectural and design context.

1.1.2 Faculty Scholars and Researchers

For at least 40 years now, an increasing number of architectural faculty have chosen 
research and scholarship, rather than practice, as their academic mission. For fac-
ulty who are already well versed in research, this book may either provide a 
“ refresher” text in methodological issues or perhaps expand their horizons beyond 
the research methods they are most familiar with. For faculty who are new to re-
search, this book aims to serve as a broad introduction to the conceptual framework 
underlying the research design process.
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1.1.3 Master’s and Upper‐Level Bachelor’s Students

At some point(s) in their academic program, most, if not all, architecture students 
will be challenged to undertake some sort of research, whether it be a thesis project, 
research studio, or a subject area course. And as future professionals, students will 
need to develop the ability to critically review and understand the basic research 
foundation of all manner of architectural products and processes. Our intention is 
to provide a fundamental understanding about the multiplicity of research pro-
cesses and standards that underlie research in architecture and allied fields.

1.1.4 Architectural and Design Practitioners

Although it may not yet be the norm, many firms have in recent years either devel-
oped or expanded their research capabilities, and some have established a distinct 
research arm or division. In some market areas, many client organizations now ex-
pect architects to be able to demonstrate capabilities in specific research‐based 
practices, for example, “evidence‐based design” (EBD) in the health care field.4 
 Regardless of the scale or specialty niche of the practice, most designers will likely 
conduct some exploratory investigations or more focused inquiry—research, in 
other words—in the course of a design project. While certainly more limited than 
a typical research project in academia, the practitioner will still need to spend some 
time structuring and organizing the inquiry. This book provides the practitioner 
with a basic guide to thinking through how best to find the answers to the questions 
that arise throughout a design project.

1.1.5 All Together Now

Given the evolving convergence among the diverse readership outlined above, we 
have found the diagram in Figure 1.1 particularly useful. Overall, the diagram sug-
gests the complementary nature of research and design. While we argue that design 
and research are relatively distinct domains of activity, they nevertheless share 
many comparable and similar qualities.

This particular diagram suggests the relative proportion of these two activities 
on the range of contexts in design and practice. The left‐hand third of the diagram 
suggests that professional program students and practitioners are likely to empha-
size design‐related activities, while employing research less frequently and more 
episodically. The middle third of the diagram suggests that students in research 
master’s programs, practitioners in consulting roles, and/or firms specializing in 
more focused areas of practice are likely to experience a more equal balance of ac-
tivities. Finally, the right‐hand segment of the diagram represents the context in 
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which doctoral students, many research‐oriented faculty, and research lab practitio-
ners are more likely to find themselves. For them, the research activity is likely to 
dominate, even while the research questions may well flow directly from architec-
tural design questions.

In sum, our goal is for each reader to find this book to be a valuable resource for 
whatever type and quantity of research activity she or he pursues. Our firm belief is 
that whatever our individual contributions to architectural research may be, ulti-
mately these efforts will not only complement each other but will also substantially 
further the long‐term vitality of the architectural field.

1 . 2  W h AT  I S  A R c h I T e c T u R A l  R e S e A R c h ?

In one sense, architectural research has been conducted throughout the history of 
architecture. The development of particular structural forms or building materi-
als over the centuries is the outcome of trial‐and‐error experimentation, system-
atic observation, and application of such building principles to other building 
projects. Take, for example, the development of the flying buttress, the first visi-
ble external examples of which are attributed to the nave of Notre Dame de Paris.5 
A combination of archaeological reconstruction and structural analysis con-
ducted by authors William Clark and Robert Mark demonstrates the technical 
validity of what they conclude to be the original buttress design (see Figure 1.2). 
However, the authors argue that structural stress points resulting from that de-
sign, in conjunction with associated maintenance requirements, seem to have led 
to the major documented alterations to the buttress system early in the 13th 
 century. More generally, continued modifications and systematic observations in 
subsequent cathedral projects led to further innovations, and so on. Parallel 

Figure 1.1 The complementary nature of research and design.
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 developments in all manner of materials and structural innovation can be cited 
throughout the history of the field.

However, the conduct of architectural research outside the confines of specific 
building projects is a much more recent phenomenon. Although climate, product 
development, and building systems design seem to have been a focal point of re-
search in the 1950s, the research enterprise in architecture emerged more broadly 
across a range of topic areas—including sociobehavioral issues, design methods, 
and energy conservation—in the 1960s and early 1970s.6 It was during this period 
that funding from an array of federal agencies, from the National Science Founda-
tion to the National Endowment for the Arts, became more widely available; uni-
versity programs provided internal support for architecture faculty to pursue 
research topics; doctoral programs in architecture began to emerge in greater num-
bers; architecture‐affiliated organizations such as the American Institute of 
 Architects and the Association of Collegiate Schools of Architecture sponsored 
joint ventures to promote research; a few major architectural firms developed 
research‐oriented divisions; and the professional journals began to publish evalua-
tion studies and/or offer research award programs.

Over the past three decades, this great variety of research activity has contin-
ued, but often in a more varied way. Many areas of research have experienced an ebb 
and flow of funding and interest. Energy conservation, for example, was a dominant 
feature of much technical research in the 1970s due to the energy crisis, but re-
ceived much less attention in the 1980s. From the 1990s onward, however, interest 
in and funding for research in sustainability has reintroduced many of the earlier 
issues, but now framed within a relatively new conceptual model.

Figure 1.2 Flying buttress. (Left to right) After Sanders and Clark; Clark, after 
Leconte; Clark, after Chaine. Courtesy of William W. Clark.



8 Part I: The Domain of Architectural Research

Similar fluctuations in the scope of other substantive topics, the significance of 
particular theoretical influences, rapid advances in building technologies, innova-
tions in design processes, and so on mean that architectural research will continue 
to encompass a breathtaking range of research endeavors. That is certainly all to the 
good, but it also means that mastering the range of research concepts and tools to 
address such a diversity of research questions is all the more challenging and 
 rewarding.

One obvious starting point is simply to consider a basic definition of research. 
In one of the earliest compendiums on architectural research, author James Snyder 
provides a commonly accepted definition of research; it is “systematic inquiry di-
rected toward the creation of knowledge.”7 Two elements of this definition are sig-
nificant. First, the inquiry is systematic in some way. Although one might 
unconsciously acquire important information simply by strolling down the street 
observing the array of buildings in view, the notion of a systematic inquiry suggests 
that there is a conscious demarcation of how particular information is culled from 
the rest of our experience, how it is categorized, analyzed, and presented.

Most important, however, the term systematic is not conceived exclusively in 
terms of the classic notion of a “scientific experiment,” a format of inquiry that is 
often appropriate to the task, but nevertheless regarded by critics in some fields as 
being too reductionist. While it is certainly true that structuring a study around 
precisely defined variables is reductionist, it is just as true that culling or coding key 
themes from an in‐depth interview or historical archives is also reductionist. The 
truth is that all research is reductionist in some form or other. For research to be 
research, it necessarily involves reducing lived experience or observed phenomena 
to chunks of information that are noted and categorized in some way. The differ-
ence between a lab experiment, a qualitative study of a particular setting, or his-
torical narrative is a consequence of choosing one strategy for reduction over 
another.

Second, the notion of knowledge creation is frequently cited as characteristic 
of the research endeavor. To many readers this may seem to imply something on the 
scale of grand theories of various sciences, akin to Einstein’s theory of relativity or 
geological theories of plate tectonics. Although such theories certainly encapsulate 
new knowledge, we do not mean to suggest that such theories are the only model of 
knowledge creation. Rather, we would argue that new knowledge can also emerge 
through the relatively small increments of knowledge attained through a variety of 
means, including assessing the outcome of integrating two previously distinct func-
tional building types; materials testing through a series of built projects; or evaluat-
ing the success of particular building forms in communicating intended meanings 
in the public realm.
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Finally, though much architectural research may well focus on the physical out-
comes of design—from the scale of building components to neighborhood and 
urban design—research on the processes of design and the practices of architec-
tural firms is just as vital. This is all the more true as a consequence of the use of 
computer technology in multiple phases of the design process. Also, significant 
changes across a variety of professions in response to global economic trends make 
research on the structure and scope of architectural practice key to the future of the 
profession.

1 . 3  A  c o n c e p T u A l  f R A m e W o R k  f o R  S I T u AT I n g  m e T h o D o l o g y  
I n  R e S e A R c h :  S T R AT e g y  A n D  TA c T I c S

Having established parameters for defining architectural research, and research in 
general, the challenge of clarifying “methods” becomes central. In his classic book, 
The Conduct of Inquiry, Abraham Kaplan defines methods as the study of the pro-
cess, rather than the product, of inquiry.8 More specifically, he argues for using the 
term methodology for “mid‐range” aspects of the research process that are common 
to a broad range of disciplines. Thus, he is seeking to articulate the processes of in-
quiry that are simultaneously more general than specific techniques of interviewing, 
archival searches, or data collection and analysis, while also being more specific than 
broad epistemological perspectives that entail assumptions about the general 
nature of knowledge or being.

Following Kaplan’s lead, we use the term methods or methodology to focus on 
research processes which are common across the entire range of architectural 
 research, including content areas from the technical to the humanities, and from the 
most applied to the most theoretical. Figure 1.3 represents a nested set of four 
frames that describe the conceptual framework in which the level of methodology, 
or research design, is situated. The outermost framework represents the system of 
inquiry (sometimes labeled a paradigm or worldview), which entails broad 
 assumptions about the nature of reality, knowledge, and being. For example, the 
belief system called postpositivism assumes that there is an objective reality that 
can be experienced and measured. Postpositivism and other systems of inquiry are 
discussed in considerable detail in Chapter 3.

The next frame represents what we call a “school of thought,” a broad theoreti-
cal perspective that has significantly influenced multiple disciplines. For example, 
critical theory and phenomenology operate at this level; and each has significantly 
influenced the conduct of research in architecture, as well as many other disciplines. 
These and other schools of thought will be considered and analyzed in Chapter 3 
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as well. The adoption of a particular school of thought is likely to influence how 
research questions are framed, and often imply the use of specific modes of analysis.

Although it is entirely possible to design a research study without aligning it 
with a particular school of thought, every piece of research is inevitably framed by 
a system of inquiry, whether explicitly stated or not. Everyone who conducts re-
search is making assumptions about the nature of the world and how knowledge is 
generated.

Moving on to the relationship between the “mid‐range” of methodology and 
the more specific level of techniques, we have adopted the semantic distinction 
between strategy and tactics. This is a common—though not universal distinc-
tion—adopted by other authors writing about research methods.9 Loosely de-
rived from its military origins, the term strategy is defined as “the skillful 
management and planning of anything.”10 This contrasts with the more detailed 
level of tactics, defined as “any skillful move.” In the military sense of these words, 
strategy refers to a nation’s overall war plans, whereas tactics refers to the disposi-
tion of armed forces in combat.11 In the context of our discussion of research, a 
strategy refers to the overall research plan or structure of the research study. In 
contrast, the tactics refer to a more detailed deployment of specific techniques, 
such as data collection devices, response formats, archival treatment, analytical 
procedures, and so on.

Systems of Inquiry

Schools of Thought

Strategies

Tactics

Figure 1.3 The methodological practices of strategies and tactics are framed by 
broader systems of inquiry and schools of thought.
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Thus, we have defined a conceptual model of concentric frames. At the 
broadest level, the system of inquiry (often linked to a school of thought) 
frames—but does not predetermine—our choice among a range of methodolo-
gies, or strategies. Within any system of inquiry, there are multiple choices of re-
search strategies. Similarly, the choice of research methodology then frames—but 
does not predetermine—the choice of tactics. Again, multiple tactics are possible 
within any research strategy. However, there should be coherence and continuity 
among the four frames of system of inquiry, school of thought (if employed), 
strategy, and  tactics.

We emphasize the conceptual model of the nested framework throughout this 
book because we firmly believe that it provides a starting point for researchers at all 
levels of experience, but especially for novice researchers, in refining the conceptual 
clarity of their inquiry. Indeed, it is not at all uncommon to hear a discussion of re-
search design in which the speaker might remark about his or her choice between 
using an experimental design and a survey; we would argue that this is mixing up 
strategy (experiment) with tactics (survey, which is a technique for data collection). 
Similarly, if someone claims to be doing a phenomenological study, that may accu-
rately reflect the school of thought that frames the research question, but it says 
nothing about the strategy, the actual plan or organization of the study.

Another term we will frequently use as synonymous with strategy is research 
design. In colloquial terminology, a research design is “an action plan for getting 
from here to there,”12 where here describes the investigator’s research question(s), 
and there describes the results or knowledge derived from the research. In between 
the here and the there is a set of steps and procedures that may range from being 
highly prescribed to being emergent as the research proceeds.

More to the point, the term research design is one that is particularly appropri-
ate for a readership trained in architecture and/or other design disciplines. In archi-
tecture, we often speak of a “parti” in describing the formal organizing concept of a 
design scheme. Similarly, we often refer to a variety of formal “types”—such as a 
courtyard form or 9‐square plan—that specifies generic spatial relationships (see 
Figure 1.4). The important point is this: Just as a courtyard plan can be used for 
such varied purposes as college dorms, houses, museums, or office buildings, a 
given research design can be employed for a variety of topic areas of architectural 
research, from thermal comfort studies to analyses of aesthetic theories.

This focus on the formal structure of research designs across a variety of topic 
areas is also consistent with our goal of providing an integrative framework for ar-
chitectural research. A common tendency in architecture has been to divide 
“knowledge” into domains associated with particular subdisciplines. As a conse-
quence, insights derived from research in energy‐efficient technologies cannot 
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 easily be integrated with insights drawn from aesthetic analyses of exemplar build-
ings.13 Yet, we believe that much innovative and needed research in architecture will 
require integration across such apparently discrete topic areas. By organizing this 
book in terms of common research designs or strategies, it will be more clearly 
 possible to focus on the commonalities of architectural research across a variety of 
topic areas and subdisciplinary foci.

In the subsequent chapters of the book, we will address, in turn, each of seven 
major research strategies, or designs. We have purposefully chosen substantively 
neutral terms for these research strategies. The intention is to be descriptive of the 
structure of the strategy, and to eschew any assumptions about the subject matter of 
the research. Readers who scan the table of contents will not see chapter titles con-
taining the familiar terms theory/criticism research, human behavior research, or sus-
tainability research. Indeed, we hope that this will encourage all of us to think out of 
the box.

Figure 1.4 The notion of research design as a “type” is analogous to Jean‐ Nicolas‐
Louis Durand’s development of formal types in architecture.
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Finally, any one book can never be all things to all people. We have intention-
ally emphasized the level of methodology, or research design, because we believe it 
is at that level that readers will be most able to appreciate the vast diversity of pos-
sibilities in conducting architectural research. Throughout the book we provide 
examples of how various tactics have been deployed in a broad range of subject 
areas. Nevertheless, for readers who want to know the ins and outs of survey design, 
or the best simulation programs for particular technical analyses, we advise readers 
to begin by reviewing some of the references already cited in our book, supple-
mented by a search for the abundant literature on all manner of specific tactics.

1 . 4  W h AT ’ S  n e W  I n  T h e  n e W  e D I T I o n ?

At the beginning of the chapter, we alluded to some of the major shifts over the past 
decade in the contours of architectural education, practice, and research. In the con-
text of architectural research, in particular, the ebb and flow, substantive emphases, 
and innovative methodological trends have led us to introduce this second edition 
of Architectural Research Methods. Over the time since the first edition was pub-
lished we have taken note of comments and suggestions from students and col-
leagues, in person and often by word of mouth.

While the overall organization of the book remains quite similar, we have made 
a significant number of changes in the following respects:

•• In Part I, we have resequenced, reorganized, rewritten, and added new content to 
the entire set of five chapters.

•• In recognition of the heightened level of discussion on the relationship of design 
and research, we have expanded on our analysis of this issue, devoting the en-
tirety of Chapter 2 to this topic.

•• The many steps in the development of an effective research design are now much 
more explicitly discussed in two chapters: one on identifying one’s research 
 purpose, and another that links the literature review with the pivotal role of the 
research question.

•• Depending on the particular chapter, we have updated varying proportions of 
the research exemplars we have cited. For example, the chapter on simulation is 
chock‐full of updated exemplars to illustrate several threads of advancement, in-
cluding increased modeling capabilities, the blurring of modalities in the design 
process, and the increasing use of 3D and 4D in design concept development.

•• In the research strategy chapters that reflect fewer dramatic shifts in either sub-
stantive topics or methodology, we have updated a number of citations, but we 
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have also decided to retain examples of classic research studies that are significant 
in the research tradition of the field. Other studies we have retained in the new 
edition because they enable us to make a very particular point about the method-
ological or theoretical issue we aim to illustrate.

•• In the visual presentation of the material, we have not only included photos and 
drawings to reflect newly introduced research exemplars, but we have also redrawn 
and added new diagrams to clarify theoretical concepts and research processes.

We hope these changes and additions in this second edition serve to enhance 
the clarity of the material and illuminate the important developments in various 
domains of architectural research of the most interest to readers.

1 . 5  T h e  B o o k  A h e A D

1.5.1 Part I: The Domain of Architectural Research

Chapter 2 addresses the recurring debate, and the subject of many recent articles 
and conference sessions, on the relationship of design to research. We analyze the 
ways in which the two domains of activity are distinct from each other, but likewise 
share many similar and comparable attributes. From this foundation, we consider 
the respective roles of research and design in the academic context, with particular 
attention to recent proposals for how to assess the equivalency of their intellectual 
and/or creative contribution.

Chapter 3 begins an exploration of commonalities across research strategies by 
addressing two foundational issues, which apply to research, in general. First, we 
discuss the range of paradigms—or systems of inquiry—that serve as the epistemo-
logical basis for any research study. Within this discussion we consider several 
frameworks for clarifying the relations between these systems of inquiry. Second, 
we then examine the similarities and differences in criteria for assessing research 
quality associated with different schools of thought. Discussion of the specific cri-
teria is framed through a variety of exemplar research studies.

In Chapter 4, we consider the range of purposes for a research study as a start-
ing point in research design. These include contextual purposes, as well as the sub-
stantive research purposes—whether geared toward theoretical development or 
practical application.

In Chapter 5, we discuss the essential, iterative process by which a literature 
review informs the process of realizing the research question(s), and vice versa. We 
also underscore the role of the research question(s) as a pivot point in the develop-
ment of the eventual research design.
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1.5.2 Part II: Strategies for Architectural Research

Before describing the particular foci of each of the next seven chapters (6 through 
12), we describe here their common organizational structure. After a short intro-
duction, we begin with several exemplars of the strategy being examined. In the 
main body of the chapter, we will discuss the basic characteristics of the strategy, 
citing further examples of architectural research. With the contours of the strategy 
clearly in mind, we will discuss some of the common tactics for information gather-
ing and analysis employed within such a strategy. Along the way, we will describe 
some examples of recent and current research being conducted by students, faculty, 
and practitioners. A general discussion of the strengths and weaknesses of the strat-
egy concludes each chapter.

Figure 1.5 represents a conceptual model for clarifying the relationship among 
the several research strategies; as such it also serves as the basis for sequencing 
the remaining chapters in the book. The basic diagrammatic form is a cylinder. 

Figure 1.5 A conceptual framework for research methods.
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The circular element is defined by pie‐shaped wedges, one for each of the six main 
research strategies. At the center of the circle, there is a “core” that represents case 
studies and/or combined strategies. The periphery of the circle represents the 
more distinct and focused exemplars of each particular strategy.

Next, the vertical dimension of the cylinder represents the purpose or outcome 
of research, defined by the dimension from theory to design (or application). As we 
have already mentioned, architectural research may be undertaken for different 
purposes and in different contexts. Sometimes a study of a theoretical concept 
serves as the initiation of or the outcome of research. Other times, research, par-
ticularly in the context of practice, is likely to be initiated with a particular applica-
tion as the intended outcome.

Finally, a critical feature of the diagram is the sequence of the research strate-
gies within the circle. In the order represented here, each strategy is neighbored by 
others with common traits. Starting in a clockwise direction with the historical 
strategy, the diagrammed sequence reflects the chapter order of this book.

Chapter 6 explores the nature of the historical research strategy, which typi-
cally draws upon evidence derived from archival or artifactual sources, largely be-
cause the research question focuses on a setting or circumstance from the past (see 
Figure 1.6). In addition, because historical research frequently entails analyses of 
artifacts or circumstances over time, a narrative form is often employed.

Chapter 7 introduces qualitative research design. Like the historical strategy, 
qualitative research seeks to understand settings and phenomena in a holistic and 
full‐bodied way (see Figure 1.7). But, whereas historical research seeks discovery 
through archival and artifactual material from the past, qualitative research typically 
focuses on social and cultural circumstances that are contemporaneous.

Figure 1.6 A compositional analysis of Popular Modernist housing in Brazil. Drawing courtesy 
of Fernando Lara.
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Figure 1.7 The bedroom window as a place of reverie and withdrawal. From 
Clare Cooper Marcus, excerpted from House as a Mirror of Self, copyright © 1995 
by Clare Cooper Marcus, by permission of Conari Press.

Next, in Chapter 8, we move on to the correlational strategy. The signature 
characteristic of this research design is that specified variables of interest are 
 observed or measured in a particular setting or circumstance. Correlational re-
search, similar to the qualitative strategy, focuses on naturally occurring circum-
stances, but it makes use of more quantitative data.

In Chapter 9, we explore the nature of the experimental strategy, the research 
design that is the most completely codified in the research methods literature. 
 Experimental research shares with the correlational design the use of measurable 
variables, but with a requirement for a treatment controlled by the researcher. For 
many researchers it stands as the preeminent standard for empirical research be-
cause of its precise manipulation of variables (often in a lab setting), with the goal 
of attributing causality.

Chapter 10 introduces the simulation strategy, which likewise involves control 
and manipulation of the simulated elements, but it can eliminate the need for em-
pirical testing characteristic of experimental research. The essential characteristic of 
this research design is that some aspect of the physical environment is recreated in 
one of a variety of modes, from highly abstract computer simulations to a full‐scale, 
real‐life mock‐up.
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Chapter 11 addresses logical argumentation; it is a strategy that shares with 
simulation an emphasis on abstraction, but it also entails a self‐contained system of 
logical order. In that regard, it is most similar to the philosophical or mathematical 
framing of closed systems. Although one uses words or sentences and the other 
numbers, both represent relatively pure forms of logical argumentation.

And so we come full circle; historical research depends on a constructed logic 
of interpretation, but that interpretation is based on documents and artifactual evi-
dence, and typically entails a narrative structure.

Finally, in Chapter 12, we find both mixed research and case studies at the core 
of the cylinder. Although both are ubiquitous as research strategies in architecture, 
they are of necessity last in our sequence; to employ these overlapping strategies to 
good purpose requires a working knowledge of the many strategies that are consid-
ered in the previous chapters. Increasingly, it appears that researchers across many 
disciplines are seeking ways to marshal the benefits of two or more research designs. 
In a similar vein, many other scholars are gravitating toward case study research, a 
strategy in which a particular setting or circumstance is investigated holistically 
using a variety of data collection and analysis tactics.

The value of this diagram is as an aid for the researcher in clarifying the nature 
and structure of his/her proposed study. Just as a schematic diagram or parti in de-
sign can serve as a touchstone for the architect throughout the design process, a 
heuristic device such as this can help the researcher to define and sustain the essen-
tial quality of his/her research design. In principle, we can “locate” on the diagram 
any research project that you might envision; we invite you to do just that as you 
begin to explore the possibilities of research design for whatever inquiry you wish 
to undertake.
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C h a p t e r  2

Does Design Equal Research?

2 . 1  I N T R O D U C T I O N

In the first edition of this book, we addressed several facets of the relationship be-
tween design and research. It is enough here to stake our position on the matter—
namely, that there are indeed key differences between the two, which we will 
elaborate shortly, but then only so we can demonstrate the many similarities and 
connections between them. In other words, we argue that design and research con-
stitute neither polar opposites nor equivalent domains of activity. Rather, the rela-
tionship between the two is far more nuanced, complementary, and robust.

Over the past decade, there has been a particularly lively debate in architecture 
and allied fields about the extent to which “design” is or should be a template, or 
more broadly perhaps, a new “paradigm” for research in creative or professional 
domains. Just within the confines of the peer‐reviewed journal, JAE (Journal of Ar-
chitectural Education), architectural academicians have taken a notably diverse set of 
positions on the matter. For instance, in discussing the essential role of research in 
architecture, Stephen Kieran explicitly describes the relationship between design 
and research as essentially divergent, but complementary: “Research brings science 
to our art. . . . To move the art of architecture forward, however, we need to supple-
ment intuition with science.”1 Kieran’s discussion of the design research laboratory 
at the University of Pennsylvania in some ways harkens back to some of the earliest 
efforts to promote architectural research as voiced in the initial issue of JAE in 
19472 and as represented, for example, by the heyday of the Architectural Research 
Laboratory at University of Michigan, from its establishment in 1949 through the 
mid‐1970s.3
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In a second example, author Matt Powers shares with Kieran the assumption 
that design and research represent essentially distinct domains of activity, but 
comes to quite a different conclusion about how, or if, the two can be integrated. 
Indeed, Powers asserts that since research embodies the scientific model of knowl-
edge as “truth” and “fact” based on quantitative data, any overt integration of design 
and research “diminishes the most important aspects of each activity.”4 Better, he 
argues that design disciplines work toward the development of a “discipline‐ 
dependent scholarship” that moves “away from the shadow of science and toward 
its appropriate place within academia.”5

Similarly, author B. D. Wortham argues against research that is “narrowly de-
fined under a scientific rubric,” but veers in a slightly different direction by arguing 
that studio teaching can be research in the sense that “it makes multiple contribu-
tions—to the academy, to education, and to the serving and reshaping of society.”6 
This view of research as an active contribution to communities, Wortham claims, 
draws credence from the historical development of land grant universities, and rep-
resents a more appropriate model of “discipline‐based research.”

In a critique of Howard Gardner’s theory of multiple intelligences, David Wang 
and Amber Joplin have proposed yet another way to relate design with research. In 
explaining why design, curiously, is not one of Gardner’s “intelligences,” Wang and 
Joplin proposed that all of Gardner’s intelligences share implicit traits that are ex-
plicit vis‐à‐vis design. This is because at its most fundamental level, design is related 
to the innate human ability to plan and pattern any disparate set of inputs toward a 
comprehensible, or desired, end. In other words, design is a phenomenological 
“substrate” that permeates “all of Gardner’s intelligence categories and thus contrib-
utes to their ‘end state’ manifestations.”7 This is why design cannot be neatly sub-
sumed exclusively under one intelligence category. It should be clear that research, 
as itself an activity that plans and patterns inputs toward desired ends, is intimately 
relatable to the human capacity to design.

Finally, in a more recent JAE article, David Salomon traces the development of 
the “research studio” as a replacement for the independent design thesis prevalent 
in many architectural schools.8 In doing so, Salomon stresses a concept of architec-
tural research that is more pluralistic than most of the previously cited authors, and 
bears some similarity to Wang and Joplin’s position. He sees the research enterprise 
as encompassing both qualitative and quantitative methods, yielding both “objec-
tive truths” and “personal fictions.” In other words, both design and research are, he 
claims, “well‐fabricated hybrids.”

Although these several examples are by no means fully representative of the di-
verse points of view in the field, they nevertheless convey some themes common 
within the architectural academy. One of the most pervasive is a tendency to equate 
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research with a rather narrow view of science as exclusively based on fact and quantita-
tive data, and therefore alien to the intuitive qualities of design. We take a different 
view of the matter, in at least two respects. First, the range of disciplines commonly 
implied by the term science are in fact more varied in underlying assumptions, meth-
ods, and practices than typically appreciated by those outside those disciplines.9

Second, we prefer to use the term research throughout this book in preference 
to more focused terms such as science or scholarship. By research we mean to include 
works of inquiry occurring across the range of disciplines (sciences, social sciences, 
the humanities) and professional fields. In this regard, we appreciate the more in-
clusive perspective expressed in Salomon’s article, although we take issue with 
 Salomon’s inclination to frame his argument at the level of what we have termed 
tactics (see Figure 1.3), that is, quantitative and/or qualitative analyses. As we indi-
cated in Chapter 1, we believe it is more fruitful to emphasize the broader concep-
tual level of strategies—or types of research designs—that can be employed across 
the many topic areas of design research.

2 . 2  D E f I N I N g  D E s I g N  a N D  R E s E a R C h

As is evident from the preceding chapter section, the debate about the equiva-
lence—or lack thereof—between research and design is often contentious and 
complicated. Moreover, whether explicitly stated or not, many authors (e.g., 
Wortham, Powers) conflate two issues that are best considered separately: (1) the 
similarities and/or differences between research and design, and (2) their relative 
or potential credibility as standards for tenure and promotion in the university 
 context. Both are important issues to address in this context, and for that very rea-
son we aim to disentangle them by discussing them in sequence, moving to the 
second issue in the later sections of this chapter.

To reprise our introduction to this chapter, we take the stand that design and 
research are most appropriately and usefully understood as relatively distinct kinds 
of activity, but they indeed embody many important similarities, including many 
complementary and overlapping qualities. We will begin by identifying what we 
believe are the most important distinctions between the two and then describe the 
many robust similarities they share.

In a somewhat ironic twist, we find ourselves agreeing with some authors 
whose eventual conclusions we would also dispute. For instance, we very much ap-
preciate Powers’s argument that “well meaning [sic] designers and faculty members 
diminish the value of design by arguing, counterproductively, that design is some-
thing it is not, indeed should not aspire to become: research.”10 Yet Powers goes on 
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to argue that there is an underlying epistemological difference between design and 
research. In contrast, we would argue that both design and research can, and do, 
occur across a range of epistemological assumptions. Design can be conducted 
within a postpositivist understanding of knowledge (i.e., usually assumed to reflect 
the “scientific” method), and research can and does occur within non‐“scientific” 
epistemologies, including what is often referred to as constructivist or subjectivist 
perspectives.

Throughout this book, we will describe and review many exemplar studies that 
demonstrate the robust range of architectural and design research across multiple 
epistemological positions, theoretical schools of thought, and strategies. A detailed 
discussion of these issues will follow in Chapter 3.

The design (or practice) versus research debate is hardly unique to architec-
ture, and indeed some of the very same discursive positions are found in many 
other creative or professional fields, including the visual arts, product design, busi-
ness and consultancy, planning, landscape architecture, and urban design, among 
others.11 On one side of this debate, Milburn et al. take a position regarding re-
search in landscape architecture that mirrors Powers’s position in architecture: that 
equating design and research is a disservice to the unique qualities of each, although 
Milburn et al. do acknowledge that design and research processes have much in 
common. However, in urban design, Ann Forsyth takes a more integrative approach 
in looking at how both research and design practice have contributed to innovation 
in the field. She envisions the potential for urban designers to become “exemplars 
of interdisciplinary research, serving as the human face of the research turn while 
expanding and deepening their own body of knowledge.”12

2.2.1 Design Defined

Over many recent decades, scholars of design theory, researchers, and practitioners 
have proposed a broad array of definitions to describe the essence of design activity. 
Two of the most well recognized scholars on the subject are Herbert Simon and 
Donald Schon. One of Simon’s most frequently quoted observations on the nature 
of design is that designers devise “courses of action aimed at changing existing situ-
ations into preferred ones.”13

Schon, however, maintains that Simon’s characterization is too focused on in-
strumental problem solving with an emphasis on “optimization.” Instead, Schon’s 
argument, broadly speaking, is that design thinking is fundamental to the exercise 
of “reflective practice” in all professions. Following the philosopher Dewey, Schon 
argues that a designer is one who “converts indeterminate situations to determinate 
ones.”14 In the more specific instance of the physical design professions (architects, 
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landscape architects, interior designers, etc.), however, Schon conceptualizes their 
role as making “physical objects that occupy space and have plastic or visual form. 
In a more general sense, a designer makes an image—a representation—of some-
thing to be brought to reality, whether conceived primarily in visual, spatial terms 
or not.”15

Several established scholars on design thinking and practice echo Schon’s char-
acterization of what physical designers do. Nigel Cross, for instance, argues that  
“[T]he most essential thing that any designer does is to provide, for those who will 
make the new artefact, a description of what that artefact should be like. . . . When a 
client asks a designer for ‘a design,’ that is what they want—the description. The focus 
of all design activity is that end‐point.”16 Similarly, Bryan Lawson and Kees Dorst, in 
their book Design Expertise, conclude that the “most obvious set of skills employed by 
all designers are those to do with making design propositions [emphasis ours].”17

In a similar vein, a characterization that is frequently used to describe design is 
embodied in one word—generative. So, for instance, Cross notes that more experi-
enced designers tend to employ “generative reasoning”; rather than simply finding 
solutions, designers tend instead to create a “generative concept.”18 Likewise, 
Graeme Sullivan (a scholar of research in art) observes that the artist/scholar John 
Baldacchino contrasts research and art in the following epigrammatic way: research 
entails the “search for stuff,” while the arts “generate it.”19

Finally, although both design and research are activities that are typically initi-
ated for a contextually situated purpose, the specific impetus for each is slightly 
different. In the case of design, the impetus is commonly referred to as a “problem” 
(e.g., an unmet need for a new building or product) that prompts the development 
of a designed artifact as a solution that can be achieved in the future. In research, the 
impetus is typically framed in terms of a “question” to be answered at least in part 
by examining current or past evidence.

The several themes woven through the commentaries quoted above are 
 highlighted in Figure 2.1 as the primary distinguishing features of design, with the 
 contrasting, but complementary, features of research indicated as well. By 
“ complementary” we mean to emphasize the necessarily reciprocal nature of the 
 design‐ research relationship.  Research can inform design in many ways and at many 
times in the design process; and the design process and the eventual designed artifact 
can yield an abundance of questions that lend themselves to many forms of inquiry.

2.2.2 Defining Research

In Chapter 1, we briefly discussed some of the primary features of research.  Quoting 
architectural educator James Snyder, who edited one of the first compendiums on 
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architectural research, we defined research as a “systematic inquiry directed toward 
the creation of knowledge.”20 Remarkably enough, this brief definition remains en-
tirely consistent with characterizations of research in contemporary architectural 
discourse and academic parlance more generally.

In architecture, for example, Kazys Varnelis posits that “a shared idea of what 
scholarship is in the university . . . would be in terms of systematic research that 
produces a ‘contribution to knowledge.’”21 He then uses this definition as a founda-
tion for proposing research studios that would generate “radical results” and help us 
“reimagine the world anew.”22 Although Varnelis’s primary purpose is to apply this 
definition to the ongoing discourse on research studios, the essence of his defini-
tion nevertheless echoes that of Snyder almost 30 years ago.

In the broader academic realm, the definition that the University of Michigan 
currently provides on its online educational web site for “Responsible Research and 
Scholarship” also reflects the same two components of both Snyder’s and Varnelis’s 
definitions: “systematic investigation” that “contributes to generalizable knowl-
edge.” Of significance for our discussion in this book, the university explicitly notes 
that the term generalizable knowledge should not be understood as meaning only 
research that is “hypothesis driven, quantitative, and/or replicable.” In other words, 
the terms systematic and generalizable knowledge are more broadly construed to 
apply to research conducted in multiple epistemological frameworks, or systems of 
inquiry.23 This wider range of frameworks can be seen later in this chapter, as well 
as in other chapters of this book.

Similarly, in the architectural context, Salomon’s previously cited analysis of 
research makes the case that research can be understood “as any ‘systematic inquiry,’ 
or as ‘the close study’ of something.”24 Just as design “can alternatively be under-
stood as both a rational problem‐solving technique or [sic] intuitive aesthetic act,” 
research can be embodied in “multiple modes of inquiry.”

Figure 2.1 Matrix of the primary differences between design and research.

Facets of Difference Design Research

Contribution Proposal for Artifact (from 
small-scale to large-scale 
interventions)

Knowledge and/or Application 
that Is Generalizable (in diverse 
epistemological terms)

Dominant Processes Generative Analytical & Systematic
Temporal Focus Future Past and/or Present
Impetus Problem Question
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Again, as readers will find throughout this book, our definition of research is 
likewise inclusive of multiple systems of inquiry and theoretical schools of thought. 
Indeed, we strongly believe that architecture—as well as most design and profes-
sional fields—entails such broad multidisciplinary qualities that any one epistemo-
logical framework would be inadequate to the task of addressing all the potential 
research questions within the fields.

2 . 3  T h E  C O m pa R a b l E  a N D  s h a R E D  Q U a l I T I E s  O f  D E s I g N  
a N D  R E s E a R C h

Having made the case that there are important, necessary, and valuable distinctions 
to be made between design and research, we now aim to demonstrate the many 
ways in which they embody comparable and/or shared qualities. By using the term 
comparable, we emphasize features of the two activities that serve similar roles but 
are not precisely equivalent. And in using the term shared, we highlight facets of 
design and research that maybe are more essentially equivalent but often different 
in prominence or emphasis. Figure 2.2 summarizes this comparison, and we will 
highlight them in sequence through this chapter section.

2.3.1 The Reconstructed Logics of Design and Research

Over recent decades, both design and research have been the subject of comparable 
attempts to characterize an idealized model of the sequence and qualities of the 

Figure 2.2 Comparable and shared qualities of design and research.

Facets of Similarity Design Research

Models of Recon-
structed Logic

Systematic Design 
Process

“Scientific” Method

Multiple Logics Abductive  
Inductive  
Deductive

Abductive (Research Design/Hypothesis 
Formation)  
Inductive 
Deductive

Logics in Use Generator/Conjecture Model 
Problem/Solution

Multiple Sequences of Logics, Dependent 
on Research Questions and Purposes

Scope Macro/Micro and Mid‐level 
in applied/clinical setting

Big/Medium/Small  
Theory

Social Context Situated Practice Situated Research
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processes involved. To clarify the nature of these models, we adopt the term recon-
structed logic initially proposed by Abraham Kaplan in his classic book, The Conduct 
of Inquiry.25 Kaplan’s purpose was to argue that the idealized notion of the scientific 
method was an often inaccurate reconstruction of what actually happens in  research. 
Given that Kaplan was writing in the early 1960s, at a time when the positivist epis-
temological framework was predominant in the sciences and social sciences, his 
insights are all the more remarkable.

For our purposes in this book, Kaplan’s general point is also relevant to compa-
rably idealized notions of the design process that were proposed in the 1960s and 
1970s. At that time there was a broad‐based advocacy in academia for a more com-
prehensive design process that would incorporate computing technology, with at 
least some design theorists anticipating the possibility of essentially automating the 
entire design process. A related goal behind the proposed systematic model was to 
ensure that a more fine‐grained analytical process would inform design and thereby 
respond to the increasingly complex nature of architectural projects in a postindus-
trial society.

In his concise chronicle of this remarkable period in design, Nigel Cross traces 
how tentatively offered proposals for conceptualizing design became an accepted 
model for design process that held sway for at least two decades or more. What 
became widely known as the “systematic design process” is still influential in prac-
tice, though much less so now in academia. Never mind that the authors of this 
model explicitly cautioned that it was not intended to replace intuition with logic, 
but rather incorporate a synthesis of the two.26

Nevertheless, in the emergent design methods movement that followed, the 
systematic design process was broadly accepted as an appropriate “reconstructed 
logic” consisting of a three‐step, potentially iterative, sequence consisting of analy-
sis‐synthesis‐evaluation (see Figure 2.3). The overall goal was to externalize the 
logical activities into charts, diagrams, and the like (especially in step 1) so that the 
designer would be left free to generate ideas and intuitive hunches during the syn-
thesis step, 2. Finally, in step 3, several alternative design solutions would be evalu-
ated according to an array of performance criteria, and the optimum solution 
selected.

This model of design also gave rise to the concept of “programming” (associ-
ated with the analysis step) as a professional niche in architectural practice, and to 
the “post‐occupancy evaluation” (POE) of recently built projects, typically con-
ducted in‐house by the architectural firm that designed the project, or by external 
consultants/researchers. Both of these professional specialties remain important to 
contemporary architectural practice, but are not as universally employed as some 
proponents initially imagined.
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Figure 2.3 The Systematic Design Model. Courtesy of Taylor & Francis.

Box 2.1 

Programming and Evaluation within the Systematic 
Design Model

J. Christopher Jones, one of the earliest and influential proponents of 
systematic design, employs the term black box to emphasize how the 

design process itself is often challenging for even a designer to analyze.a 
One way to reduce the mystery of the “black box” is to know as much as 
we can going into the project, and then evaluate the outcomes of the 
project after completion so that we can be more informed about the next 
design effort. The utility of programming is that it aims to maximize the 
amount of information about a project so that the figural concepts gener-
ated can optimally respond to those criteria. These can include an almost 
boundless list of factors, but much of the early work in programming con-
centrated on “user needs” as well as energy conservation.b

The idea of programming as an effort to maximize knowledge about 
the figural concepts of design may be seen in Donna Duerk’s Architectural 
 Programming, a text with the subtitle Information Management for 
 Design. In Figure 2.4, Duerk incorporates the three phases of the system-
atic model of design process with two additional components: the 

a J. C. Jones, Design Methods, 2nd ed. (New York: Van Nostrand Reinhold, 1992), 
46–51.
b Gerald Weisman, “Environmental Programming and Action Research,” 
Environment and Behavior 15(3) (May 1983): 383.

(Continued )
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 performance  objectives of the eventual design, and concepts “(design 
ideas) that develop from the synthesis activities.” The same figure 
(Figure 2.4) also introduces another adaptation of the systematic model, in 
that “the line between analysis and synthesis is not solid. This is to empha-
size that good design ideas do not automatically follow analysis.”c

Although in‐depth programming is most commonly advocated for com-
plex projects with many key determinants unknown or ill defined, almost 
all design projects beyond ones that make use of existing prototypes (such 
as big‐box stores) involve some programming. Across these variations in 
the scale and intensity of programming activities, there are multiple view-
points concerning the extent to which programming is integrated with 
design development. On the one hand, many advocates for an expansive 
scope for programming insist that it occur as a separate phase before  
design activities are initiated.d On the other hand, Duerk suggests that 
for smaller projects and those for which the architect is conducting  

c Donna P. Duerk, Architectural Programming: Information Management for 
Design (New York: John Wiley, 1993): 18–19.
d J. Harvey and J. Vischer, “Environmental Design Research in Canada: Innovative 
Governmental Intervention.” In D. Duerk and D. Campbell (eds.), EDRA 15, 
The Challenge of Diversity (Washington, DC: EDRA, 1984); W. Pena, S. Parshall, 
and K. Kelly, Problem Seeking: An Architectural Programming Primer, 3rd ed. 
(Washington, DC: AIA Press, 1987).

Figure 2.4 The Design Process: Analysis, Synthesis, and Evaluation. Reprinted 
with permission of Wiley.
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programming activities, there may considerable overlap in the program-
ming and design processes (see Figure 2.5).e

At the other end of the design process is post‐occupancy evaluation, or 
POE. After‐the‐fact data collection is another way of reducing the 
 unknowns of the black box of the design process, at least for future proj-
ects. Three kinds of clients tend to commission POEs: those accustomed to 
developing a series of buildings, those venturing into a new situation with 
uncertainty, and organizations characterized by an openness to new 
information.f POE can lead to greater understanding of the existing de-
sign, with cost‐savings ramifications. For example, a POE found that col-
umns in a Phase I office building prevented optimal allocation of secretarial 
work stations, a problem alleviated in the Phase II design stage. POEs can 
even be coupled with simulation research. For example, a major engineer-
ing firm directed the architect to design their new facility with open office 
planning. However, the architect was able to persuade the client to first 
study this idea in a 30‐person mock‐up of such a space; the resulting noise 
levels changed the owner’s mind back to enclosed office planning.

In a classic book on the methods and procedures of POE studies, Preiser 
et al. divide POEs into three levels of complexity.g An indicative POE is one 
that analyzes as‐built drawings, indexing them to safety and security re-
cords, and employs interviews of building occupants to understand build-
ing performance. An investigative POE goes one step further by comparing 
the existing situation with other comparable facilities and with the 

e Durek, op. cit., p. 19.
f Craig Zimring and Polly Welch, “POE: Building 20‐20 Hindsight,” Progressive 
Architecture (1988): 60.
g W. F. E. Preiser, H. Rabinowitz, and E. T. White, Post‐Occupancy Evaluation 
(New York: Van Nostrand Reinhold, 1988): 53–65.

Figure 2.5 Programmer/Designer Involvement in the Design Process. Reprinted 
with permission of Wiley.

(Continued )
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These efforts to promote a more systematic, comprehensive, and clearly se-
quenced process were also seen as providing the design professions with a concep-
tual foundation more comparable to that which supported scientific research. 
Writing in 1972, Hillier et al. characterized the systematic design model as one that 
incorporated “as many factors as possible within the domain of the quantifiable” 
with the goal of replacing “intuition and rules of thumb with knowledge and meth-
ods of measurement.”27 They go on to suggest that the impetus for the problem‐
solving focus of the systematic model of design is based on the two outdated 
assumptions about the nature of science: “the notion that science can produce fac-
tual knowledge, which is superior to and independent of theory; and the notion of 
a logic of induction, by which theories may be derived logically from an analysis of 
facts.”28

In many ways, Hillier et al.’s criticism of the design methods movement of the 
1960s and early 1970s links this discussion back to Abraham Kaplan’s 1964 book, 
The Conduct of Inquiry, mentioned earlier. Kaplan’s critique of the dominant “recon-
structed logic” of the social sciences of that era very much mirrors Hillier et al.’s 
critique of “systematic” design. As Kaplan puts it, “The hypothetico‐deductive 
model reconstruction fails to do justice to some of the logic‐in‐use, and conversely, 
some of the reconstructed logic has no counterpart to what is actually in use.”29 In 
particular, he argues that in the hypothetico‐deductive reconstruction “the most 
important incidents in the drama of science [the formation of hypotheses] are en-
acted somewhere behind the scenes.”30

Kaplan then goes on to observe that while “everyone” recognizes that “imagi-
nation, inspiration, and the like are of enormous importance in science,” the 
 formation of hypotheses is treated as “an extralogical matter.”31 Rather, he argues, 
the intuition entailed in generating a hypothesis “has its own logic‐in‐use, and so 
must find its place in any adequate reconstructed logic.” Furthermore, he argues: 
“To ask for a systematic procedure that guarantees the making of discoveries . . . is 

 prescriptions of the current literature. A diagnostic POE involves multi‐
method tactics (surveys, observations, physical measurements, etc.), all 
conducted with comparison to other “state‐of‐the‐art” facilities. Readers 
are referred to their work for more details of each POE type.

The problem with pre and post data collection is obviously that the 
“ episodes” of research are limited to the introduction and the epilogue. 
The “middle zone,” that is, the design process itself, is left unaddressed; a 
concern that has led other design scholars to propose alternative models.
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surely asking too much.”32 Indeed, the “logic of discovery” embodied in invention 
can be “cultivated.”33 In sum, Kaplan’s stance—not unlike Hillier et al.’s viewpoint 
on the systematic design model—is challenging the rather limited model of recon-
structed logic in science by arguing for an appreciation of the role of intuition in the 
logic‐in‐use of scientific discovery.

2.3.2 The Logics‐in‐Use in Design and Research

Significantly, as we have noted in the previous chapter segment, the perspectives of 
both the design and research literature reveal an implicit convergence with respect 
to logics‐in‐use. Indeed, threads of arguments in both literatures draw on (some-
times explicitly, often implicitly) the insights of Charles Sanders Peirce, known as 
the “father” of the American tradition of philosophical Pragmatism in the late 19th 
century. Peirce was somewhat of a Renaissance man in that he was also a practitio-
ner of multiple scientific disciplines.34 Subsequent philosophers and scholars of 
philosophical Pragmatism include John Dewey and, more recently, Richard Rorty.

Box 2.2 

The Role of Deduction and Inductiona

To build up a conceptual framework . . . to anchor the variety of ap-
proaches that designers take . . . it may be strategic to temporarily 

suspend the generation of “rich” descriptions of design and instead take a 
“sparse” account as our starting point. . . . A “sparse” description derived 
from logic will help us to explore whether design is actually very different 
from other fields—and should provide us with some insight on the poten-
tial value of introducing elements of design practice into other fields. . . . 
We will describe the basic reasoning patterns that humans use in problem 
solving by comparing different “settings” of the knowns and unknowns in 
the equation:

WHAT + HoW leads to RESULT
(thing) (working principle) (observed)

In Deduction, we know the “what” (the “players” in a situation we need 
to attend to), and we know “how” they will operate together. This allows 

a Reprinted from Design Studies, 32/6, K. Dorst, “The Core of ‘Design Thinking’ 
and Its Application,” pp. 521-532, (2011), with permission from Elsevier.
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us to safely predict results. For instance, if we know that there are stars in 
the sky, and if we are aware of the natural laws that govern their move-
ment, we can predict where a star will be at a certain point in time.

Deduction: WHAT + HoW leads to ???

Alternatively, in Induction, we know the “what” in the situation (stars), 
and we can observe results (position changes across the sky). But we do not 
know the “how,” the laws that govern these movements. The proposing of 
“working principles” that could explain the observed behavior (aka 
 hypotheses) is a creative act.

Induction: WHAT + ??? leads to RESULT

This form of reasoning is absolutely core to the “context of discovery” in 
the sciences: this is the way hypotheses are formed. Within the sciences, 
these hypotheses are then subjected to critical experiments in an effort to 
falsify them. These rigorous tests are driven by deduction. Thus, in the sci-
ences, inductive reasoning informs “discovery,” while deductive reasoning 
informs “justification.” These two forms of analytical reasoning help us to 
predict and explain phenomena in the world. Indeed, though induction 
contributes to hypothesis generation, philosopher of science C. S. Peirce 
argues that induction is often an insufficient form of reasoning for hypoth-
esis generation and that abduction is required.

For his part, Kaplan explicitly invokes the heritage of Peirce and Dewey, both 
of whom sought to explicate the process of science [emphasis ours]. Similarly, in a 
notable 1976 paper on the logic of design, Lionel March discusses the relevance of 
Peirce’s analyses of different categories of inference: deductive, inductive, and espe-
cially abductive logic. More specifically, March elucidates Peirce’s notion of abduc-
tive logic as a type of “synthetic” inference essential to hypothesis generation in 
science, or as Peirce phrased it: how hypotheses are “caught.”35 In elaborating this 
concept, March quotes Peirce as follows: “[A]bduction is the only logical operation 
which introduces new ideas; for induction does nothing but determine a value; and 
deduction merely evolves the consequences of a pure hypothesis.”36

In light of Peirce’s characterization of abductive logic, March suggests that an-
other term for this type of inference is productive reasoning , and as such is an 
 essential characteristic of design thinking. To be sure, March acknowledges the role 
of deduction and induction in design, summarizing the roles of the categories of 
inference in this way: “production [abduction] creates; deduction predicts; induc-
tion evaluates.”37
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In more recent years, a number of scholars of design studies have also written 
extensively about the significance of abductive thinking in design process. For one, 
Nigel Cross in his book, Design Thinking, observes that “intuition is a convenient, 
shorthand word for what really happens in design thinking. The more useful con-
cept . . . used by design researchers is abductive: a type of reasoning . . . which is the 
necessary logic of design. It . . . provides the means to shift and transfer thought 
between the required purpose and function and appropriate forms for an object to 
satisfy that purpose.”38

Box 2.3

The Role of Abduction in Designa

But what if we want to create value for others, as in design and other 
productive professions? Then the equation changes subtly, in that the 

end now is not a statement of fact, but the attainment of a certain “value.”

WHAT + HoW leads to VALUE
(thing) (working principle) (aspired)

The basic reasoning pattern in productive thinking is Abduction. Abduc-
tion comes in two forms—what they have in common is that the outcome 
of the process is conceived in terms of value.

The first form, Abduction‐1, is often associated with conventional prob-
lem solving. Here we know both the value we wish to create, and the 
“how,” a “working principle” that will help achieve the value we aim for. 
What is missing is a “what” (an object, a service, a system), that will give 
definition to both the problem and the potential solution space within 
which an answer can be sought.

Abduction‐1: ??? + HoW leads to VALUE

This is often what designers and engineers do—create a design that op-
erates with a known working principle, and within a set scenario of value 
creation. This is a form of “closed” problem solving that organizations in 
many fields do on a daily basis.

The other form of productive reasoning, Abduction‐2, is more complex 
because at the start of the problem solving process we ONLY know the end 

a Reprinted from Design Studies, 32/6, K. Dorst, “The Core of ‘Design Thinking’ 
and Its Application,” pp. 521-532, (2011), with permission from Elsevier.
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value we want to achieve. This “open” form of reasoning is more closely 
associated with (conceptual) design.

Abduction‐2: ??? + ??? leads to VALUE
(thing) (working principle) (aspired)

So the challenge in Abduction‐2 is to figure out “what” to create, while 
there is no known or chosen “working principle” that we can trust to lead 
to the aspired value. That means we have to create a “working principle” 
and a “thing” (object, service, system) in parallel. The need to establish the 
identity of two “unknowns” in the equation leads to design practices that 
are quite different from conventional problem solving (Abduction‐1).

One well‐known study of logics‐in‐use in architectural design was conducted 
by Jane Darke,39 and has over the years achieved the status of classic study of design 
process and is now “well‐embedded in the literature.”40 Working on her doctorate 
with established design researcher Bryan Lawson, Darke studied the process by 
which individual architects went about designing award‐winning public housing 
projects in Britain. What she discovered is that these architects typically came up 
with a major design idea early on in the process, effectively narrowing down the 
range of potential solutions.

Based on the observed logics‐in‐use employed by these architects, Darke’s pro-
posed model of design process that has come to be known as the “primary genera-
tor” model (see Figure 2.6). The initial primary generator of design is the selection 
of a “guiding principle” that “enabled the designers to limit the problem to some-
thing manageable, to provide a narrower focus in which they could work.”41 This 
generative concept then serves as the basis of an initial conjecture of the actual de-
sign; and that conjecture in turn becomes the basis for evaluating how well the con-
jecture meets the myriad of detailed requirements of the project. This way of 

Figure 2.6 Darke’s Primary Generator Model. Courtesy of Taylor & Francis.


