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This study examines the role of generic abstraction in architectural design,

specifically how it facilitates exploration through formulation of a family of

design schemes. We maintain that exploration in design, as it is in scientific

discovery, is not solely based on serendipity, but that designers often

strategically structure their explorations. We single out three instances of

structuring through ‘generic abstraction’ in the case study of Staatsgalerie by

Stirling. We hypothesize that generic abstractions help designers to mentally

simulate different spatial components which lead to the generation of a novel

design conceptualization. In the case at hand, the abstraction processes were

sustained within a distributed cognitive system that consisted of one senior and

two junior designers together with external representations in the form of

sketches and diagrams.

� 2010 Elsevier Ltd. All rights reserved.

Keywords: creativity, diagrammatic reasoning, design cognition, distributed

design, case study
D
esign cognition studies emphasize the facilitating role of sketches in

the process of creative discovery (Goel, 1995; Goldschmidt, 1991;

Schön, 1992). Some of these accounts describe the design process

via sketching almost exclusively either in terms of ‘serendipity’ (Suwa, Gero,

& Purcell, 2000) or of ‘piecemeal evolution’ of design ideas through localized

changes (Maher & Tang, 2003). In the area of scientific discovery, although

some researchers also point to the significance of serendipitous discovery in

science (see, e.g., Thagard, 2002), numerous others show that creative ideas

are often the outcomes of processes of reasoning through extended structured

explorations (Darden, 1991; Giere, 1992; Gooding, 1990; Holmes, 1985;

Nersessian, 2008). These explorations involve a variety of reasoning strategies,

and here we focus on one we think particularly relevant to design. Nersessian

(1999, 2008) has shown how a process of what she called ‘reasoning via generic
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abstraction’ was central to the scientific discoveries of both Maxwell and

Faraday, and can be seen in the work of numerous other scientists. Generic

abstraction consists of ‘selectively suppressing information instantiated in

a representation, so as to make inferences that pertain only to the generic

case’ (Nersessian, 2008, p. 193). In this paper we argue that reasoning via ge-

neric abstraction is also an exploration strategy that fosters creativity in archi-

tectural design.
We highlight the salient features of generic abstraction in a significant case

study: James Stirling’s Staatsgalerie Museum extension project using

cognitive-historical analysis of archival records (Nersessian, 1992, 1995).

Cognitive-historical analysis interprets and explains the generativity of reason-

ing practices in light of salient cognitive science investigations and findings of

mundane cognition. Saliency is determined by the nature of the practices un-

der scrutiny. The objective of cognitiveehistorical analysis is both to enrich

historical interpretation and to enrich understanding of cognition in context

through examining how these practices originate, develop, and are used in cre-

ative thinking. The practices can be examined over time spans of varying

length, ranging from shorter spans defined by the activity itself to spans of

decades or more.
Further, in the Stirling project, the abstraction processes were sustained through

a collaborative effort within a distributed cognitive system (Hutchins, 1995) that

consisted of one senior and two junior designers, and representations in the form

of sketches and diagrams, and spanned the course of a fivemonths. Lawsonwrites

that ‘until the untimely and tragic death of James Stirling, he andMichaelWilford

shared a room, which in turn looked onto the general office through a large and

normally open doorway. These two partners both worked on the same projects

and hardly divided at all, even overhearing each other’s telephone conversations

anddiscussionswithother staff’ (Lawson, 2006, p. 249).Even though thereare con-

flicting ideas about the extent to whichWilford was influential in the initial design

phase of the projects, the particular setting in which Stirling positioned himself in

the office tells us that he neverwas a loner as a designer and that heworked side-by-

side with others. As we have reconstructed, each designer in this distributed cogni-

tive systemhadspecific roles andeach representational systemhadacorresponding

cognitive function following the notion of coupled representational systems as sug-

gestedbyZhangandNorman (1994).ZhangandNorman studiedproblem solving

in termsof specific cognitive roles of internal representations andexternal represen-

tations in a distributed cognitive system. Studying the effect of the use of different

representational systems on problem solving, they found that external representa-

tions with different characteristics have significantly different facilitative roles in

cognition. They claim that external representations activate the perceptual pro-

cesses and internal representations activate the cognitive processes. In general,

the totality of the research on diagrams supports the contention that diagrams,
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Generic abstraction in d
as form of external representations ‘are not simply inputs or stimuli to the internal

mind, rather theyare so intrinsic tomany cognitive tasks that they guide, constrain,

and even determine cognitive behavior’ (Zhang, 1997, p. 180).

As further argued by Nersessian (2008), there is ample evidence in the litera-

ture on diagrammatic reasoning that active perception of diagrams while rea-

soning provides situational information to working memory that interacts

with mental models. The diagrammatic representation and the mental model

‘are best understood as ‘‘coupled,’’ each providing their own constraints and

affordances such that features of the external representations make direct con-

tributions to transformations of mental models and vice versa’ (p. 166).

1 Generic abstraction
The notion of generic abstraction in this study is adapted from the way it is

used to explicate model-based reasoning in scientific discovery. Nersessian

(2002, 2008) argues that there are several different kinds of abstractive pro-

cesses used in reasoning with models, one of which is a form of reasoning

that selectively suppresses information present in a specific representation,

which she calls ‘reasoning via generic abstraction.’ The resulting abstraction

‘represents features common to a class of phenomena’ and is crucial in con-

structing a generic mental model (Nersessian, 2002, p. 129). For instance,

she gives the example of a generic triangle. Although any drawing or image

of a triangle is specific, in certain contexts the reasoner understands it to rep-

resent only those features that are common in all types of triangles (triangle-in-

general). She argues that we construct such representations by re-making more

detailed representations less and less specific so as to highlight only the most

common features of a class of phenomena, or of ideas, or of design schemes

in our case. A second example Nersessian (2002) gives is taken from Giere’s

(1988) analysis of how the linear oscillator is represented in textbooks, which

she is understood by the physics community as a generic abstraction. She

writes that ‘in modeling a problem about a pendulum by means of a spring,

the scientist understands the spring model as generic, that is, as representing

the class of simple harmonic oscillators of which the pendulum is a member’

(p. 129). A more detailed example is her analysis of Maxwell’s discovery of

electromagnetic induction and of the diagrammatic representations of the ge-

neric abstractions that helped Maxwell to derive the electromagnetic field

equations. Building from representations developed by Faraday and by

Thomson,Maxwell was able to derive the equations through constructing a se-

ries of models capturing the causal structure (generic) of electromagnetic field

without knowing the specifics of the causal mechanism through which field

actions are propagated.

In adapting the notion of generic abstraction to design processes, we propose

that a representation is generic when it is understood to indicate the core of

a design idea or the ‘central idea’ ‘which structure[s] the scheme and around
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which other relatively minor considerations are organized’ (Lawson, 1994, p.

139). Lawson indicates that such ideas are often called a ‘concept’ in architec-

ture or ‘parti’ as well. Elsewhere, we called graphic representations of such

ideas conceptual diagrams (Dogan & Zimring, 2002). One could also interpret

generic abstractions as a type and their specific variations as instances of the

type.

What is powerful about generic abstraction as used in model-based reasoning

is that it ‘plays a highly significant role in the generation and integration of

constraints, and in delimiting the scope of inferences’ (Nersessian, 2008, p.

181). We propose that generic abstractions in design play a significant role

in delimiting the scope of design explorations. Through such abstraction,

the exploration is confined within the variations of a core idea. In this sense,

a representation is generic because it potentially refers to a multiplicity of var-

iations derived from the same core idea. Variations, which are instances, can in

turn be compared and evaluated among each other and with respect to the core

idea.

This contrast between generic and specific resonates with the distinction of

form and design as proposed by Louis I. Kahn, who suggested that form is

the generic idea and design is only one specific instantiation of that idea

(Kahn, 1960). Kahn’s conceptual diagram for his First Unitarian Church is

an excellent example of a generic abstraction (Dogan & Zimring, 2002). In

this diagram, Kahn illustrated a concentric arrangement of spaces which in-

duce both freedom of choice and unity within the building. Kahn drew this di-

agram at his first meeting with his client; therefore, we do not have information

about how it was produced. The saliency of the Staatsgalerie case study, how-

ever, relies exactly on the fact that we have a well-documented design process

that provides evidence for how such generic abstractions are drawn.

2 Study of the design process
The Staatsgalerie case study is based on an investigation of archival materials

from the Stirling Collection at the Canadian Centre for Architecture and cor-

respondence with the two junior members of the design team, Ulrich Schaad

and Russell Bevington. The archival materials, approximately 505 graphical

materials such as sketches and different types of drawings, plus textual mate-

rials such as correspondence and minutes from meetings, include all the avail-

able documents from the design process.

We classified and studied each of the graphical materials in the Archives ac-

cording to its content and its format. The drawings that introduced new ideas

and new design features were analyzed carefully for the author’s annotations

and diagrammatic abstractions. Sixteen sets of sketches from the conceptual

design phase were reproduced as high resolution slides. The reproduced

sketches were of crucial importance for tracking the evolution of the design
Design Studies Vol 31 No. 3 May 2010
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ideas. Five additional sets of sketches from the early phases have been pub-

lished in different journals. The published sketches together with the repro-

duced ones add up to 21 sets of sketches. Each of the 21 sets has a number

of small and large sketches, which were examined for tracking the emergence

and evolution of the design ideas.

In analyzing the drawings, we looked at the content and the format of each

drawing together. In terms of content analysis, we were interested in under-

standing the themes considered, how much they were pursued in the process,

and whether they were abandoned or not during the process. The analysis was

carried out mainly through determining important architectural elements,

such as the public path and the sculpture court in the case of Staatsgalerie,

and their compositions, such as the particular combinations of the path and

the court. The drawings were grouped and regrouped thematically to see to

what extent a design element was explored. The thematic organization also

helped us induce a rough timeline in the design process. Briefly, we could de-

scribe this part of our research process as an attempt to map the lateral and

vertical transformations in the design as proposed by Goel (1995). The emer-

gence of a new design element or different combinations of design elements

could be considered as a lateral transformation. Each thematic organization

in our analysis corresponds to such lateral transformations. With respect to

vertical transformations, we grouped and counted all the variations of the

same theme to see how and to what extent the theme is explored in the design

process.

In format analysis, we looked at the medium with which the drawing was pro-

duced, such as the size and type of paper, the color and type of drawing instru-

ment, and adherence to drawing conventions, such as scale, type of lines, and

type of drawings. In doing so, we were particularly interested in differentiating

those drawings which were drawn with different colors and with different line

types, knowing that differences in color and type indicated a different designer,

either a senior or a junior designer. We suggest that at those times when we

could identify the drawings of the senior designer, it is more likely to see

a lateral transformation in the design.

In our study, the main difficulty in the analysis of the drawings related to the

temporal sequencing of the drawings. Almost none of the drawings studied

had a date on it, which required us to establish a tentative timeline in light

of the content and format analysis of the drawings as well as additional

data that we collected through archival sources and other sources including

the surviving members of the design team. Furthermore, mapping an exact

timeline was not necessary for this particular study even though such a timeline

would have helped in understanding the minute changes in the design process.

We were, rather, mostly interested in highlighting the major shifts in the design

process which could be identified given that one has an almost complete set of
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alternatives considered by a team of designers. The boundaries of the explora-

tion could be traced by investigating the full set and the different branches of

alternative schemes could be tracked back to few initial schemes.

There are few textual materials available at the Archives and these are of sec-

ondary importance. However, they were helpful in consolidating the timeline

of the design process and its aftermath.

In addition to the archival documents, published material about the signifi-

cance of the Staatsgalerie provides substantial amount of information about

the design situation and the impact of the building on architectural theory

and practice of its time (Baker, 1992; Colquhoun, 1984; Muirhead, 1986;

Pélissier & Stirling, 1986; Stirling, 1980; Werner, 1984; Wild, 1977). Among

the published studies, Lawson (1994) is important for our study with respect

to understanding the conditions of collaboration in the office of Stirling and

Wilford. Goldschmidt and Klevitsky’s (2004) and Fraser and Henmi’s

(1994) works on Stirling are especially informative in understanding the use

of drawings, especially axonometric drawings, in Stirling’s office. Lawson, in

describing Michael Wilford’s architectural practice from Stirling and Wilford

Associates, detailed how the work was carried out in the office of Stirling and

Wilford. There, Lawson recounted the general design principles and ap-

proaches in the office of Stirling and Wilford.

Goldschmidt and Klevitsky (2004) and Fraser and Henmi (1994), specifically

dealt with drawings of Stirling and Wilford Associates. These authors, how-

ever, focused mainly on the use of axonometric drawings in Stirling’s office

and how bird-eye and worm-eye view axonometric drawings were influential

in different periods of the office career in emphasizing certain aspects of their

projects. Goldschmidt and Klevitsky have called some of these axonometric

drawings ‘conceptual drawings.’ These are abstract and do not represent the

physical properties of the end product. They claim that such drawings were

to represent ‘the essentials (and only the essentials) of the relationship between

form, space and movement’ (p. 44). In the drawings which we analyzed for this

case study, there are many such axonometric drawings that accompany section

and plan drawings and diagrams. One could see that all these drawings are rel-

atively very simple and abstract drawings. For the purpose of this study, how-

ever, we concentrated mainly on those abstract drawings which are diagrams

that lay out the essential in plan organization.

Goldschmidt and Klevitsky’s (2004) article put the Staatsgalerie in context to-

gether with two other museum competition projects that Stirling’s office en-

tered prior to Staatsgalerie, namely the Düsseldorf and Cologne Museum

competitions. The office did not win these competitions; however, their pro-

jects bear some of the elements and issues that would be revisited in the Staats-

galerie project. The reader is referred to Goldschmidt and Klevitsky’s article
Design Studies Vol 31 No. 3 May 2010



Generic abstraction in d
for a detailed account of the context of the Staatsgalerie project. Briefly, the

authors show how the idea of circulation, which they claim is one of the

main generating ideas in Stirling’s projects, was articulated in the three mu-

seum projects, which were very conducive to a study of circulation as a central

design issue. According to the authors, Stirling was concerned with laying out

a narrative in and out of the building through circulation paths and used

worm-eye axonometric drawings especially to illustrate this narrative. In the

drawings that we analyzed, this concern for circulation as one of the main gen-

erating issues of design is discernible in the articulation of the public path as

well.
The building, when it was finished and opened to the public, was so successful

that it was widely published in the architectural journals and stimulated dis-

cussions about monumentality, symbolism, and historicism. The published

material contained additional information about the important issues ad-

dressed in the competition brief and by the design team.
The writings of Stirling andWilford on the work dynamics of their office, their

philosophy of design, and their way of working with different architectural

representations provided a second body of important documentation for

our analysis. Neither Stirling nor Wilford were theoreticians, and their writ-

ings are concise, yet to the point. Wilford’s writings are especially significant

because after Stirling’s sudden death, the architectural media had consulted

Wilford to explain in detail what Stirling, Wilford and Associates’ architecture

was about.
The final body of evidence we used were the reports of Schaad and Bevington,

the surviving members of the design team. Schaad and Bevington made signif-

icant contributions to the design. They are currently practicing architects, the

former in Switzerland and the latter in the UK. They answered our question-

naire consisting of 27 questions about the design process (see Appendix). Their

responses were of crucial importance in determining the nature of the collab-

oration among them and in authenticating the set of sketches. The questions

were sent to Bevington and Schaad separately. They did not see each other’s

answers until both answered the questions and sent their answers back to

the authors. The questions inquired about several issues ranging from the tem-

poral sequencing of events and design decisions, to the nature of collaboration

and communication in the office, to the type of drawings used, to authorship

and role of particular drawings, and finally to the significance of the path and

the court for the design of the Staatsgalerie. Responses to most of the ques-

tions corroborated with each other. A few exceptions were questions related

to time, which were resolved through consulting archival material such as air-

plane tickets to Stuttgart. A few more important conflicting responses related

to the beginning of the design process and to the importance given to some of
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the design elements. These were resolved again either through consulting

drawings and documents from the archive or sources from the literature.

Given the nature and multiplicity of the data collection techniques that we

used in this study it was inevitable that some data from some different sources

would lead to conflicting conclusions. Whenever available the archival data,

especially data from the drawings, were considered as primary and were

used to resolve the conflicting issues. Where conflicts remained unresolved

we did not include them in the reconstruction of the case study.

3 Design issues
In April 1977, the state of Baden-Württemberg, Germany, announced an in-

vited competition for the extension of the Staatsgalerie and the redevelopment

of its close vicinity in Stuttgart. This was an international and restricted com-

petition to which only eleven architectural offices were invited, Stirling and

Wilford’s office being one of them.

The competition brief emphasized the urgency of restoring the spatial and his-

torical continuity of the urban fabric by enhancing pedestrian movement. The

program included three components: (1) an expansion to the Staatsgalerie, (2)

a new theater building, and (3) a Music school building. Furthermore, the

competition brief given to the architectural offices addressed some specific is-

sues and made some explicit suggestions about how the urban character of this

area could be restored. The central issue addressed in the competition was the

restoration of the integrity and continuity of the area, whereas the specific

requirements of the competition brief were as follows (Filler, 1984):

e Pedestrian path: A pedestrian path across the site should create a link be-

tween the residential neighborhood behind the Staatsgalerie and the more

civic district in front of the Museum.

e Historical continuity: The new building should contribute to the historical

significance of the area by way of establishing relationships with other

historical buildings around the site.

e Highway: The new design should improve the discontinuity caused by the

harsh presence of a major highway, the Konrad Adenauer Strasse, on the

west of the building.

e Scale: The new building should respect the small scale of buildings on the

site.

e Terrace: A 10-foot-high terrace is suggested along the main façade of the

building for the passage of pedestrians via a bridge to be built over Eu-

genstrasse to connect the site with the areas in the south of the building.

e Parts and whole: The unity of the overall composition and the excellence

of the constituting parts should be of equal importance.

e The gallery spaces: The exhibition spaces should be in a sequence of

well-defined and well-proportioned rooms.
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In response, the design team configured a scheme that would accommodate the

public circulation through the building without disrupting the integrity and

wholeness of the Museum, while allowing the public a close experience of

the activities in the Museum. Schaad summarizes this point as follows:

‘A public footway connection from Adenauer Strasse to Urbanstrasse

across the site was a requirement in the brief. Its formal weaving into

the design was just part of the job. We wanted to give the public a chance

to walk through the sculpture terrace or court. It was quite difficult to de-

sign a path, which would bring the casual passer-by in contact with the

outdoor sculpture exhibition yet prevent direct access for security reasons,

and segregate from the paying museum-visitor.’ (Personal correspondence

with Ulrich Schaad, October 31, 2002. All references to Schaad are to this

correspondence unless otherwise noted.)

Bevington, however, suggests that the requirement for a ‘footpath’ was set

aside until the building was resolved and the path was added later. (Personal

correspondence with Russel Bevington, November 21, 2002. All references to

Bevington are to this correspondence unless otherwise noted). Given that

there were no schemes without a path in the original drawings we analyzed,

it is very likely that Bevington’s account is not complete.

4 Design process
Starting the project, the competition brief was translated from German to En-

glish by Schaad who was the first to start working on the design (Schaad).

Schaad remembers that the first time he went to Stuttgart was sometime dur-

ing the Fall 1977, after the competition results were announced. However, in

the Architectural Archives of the Canadian Centre for Architecture (hereafter

abbreviated as the Stirling Archives) there is a roundtrip airplane ticket be-

tween London and Stuttgart issued on the name of Schaad for the date of

March 28, 1977. It is likely that he went and received the brief for the com-

petition as well as visited the site. Stirling asked Schaad to start thinking

about the project before leaving for Yale University for a brief period. Schaad

reports that he translated the brief from German to English, even though Bev-

ington claims that the brief was in English already, and started working first,

Bevington joining him later. Girouard (1998) reports that Stirling left for Yale

right after they received the competition brief. Stirling taught at Yale during

the Fall semester as the Davenport Professor of Architecture. During the

Spring Semester of 1977, however, he only visited Yale briefly for a series

of seminars (personal communication with Grazyna Kirsch, Registrar and

Admissions Administrator School of Architecture, Yale University, October

30, 2002). He was not away from the office for a long time and became

involved in the design as soon as he got back from the States. This evidence

appears contrary to Girouard’s report which suggests that Stirling was away

for longer and that during his absence the scheme was almost resolved and

complete.
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Figure 1 Temple of Fortuna

at Praeneste
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As a starting point, the assistants identified two precedents as sources of ideas:

their previous museum competition project for Düsseldorf, the Kunstsamm-

lung Nordrhein-Westfalen, shown in Figure 7a (Rodiek & Stirling, 1984;

Stirling, 1984), and the historical Temple of Fortuna, shown in Figure 1

(Schaad). Schaad mentions that the first precedent which came to his mind

was Temple of Fortuna at Praeneste. He explains that this particular building

served as a model for the Staatsgalerie project and ‘the Düsseldorf project also

made its way into Stuttgart’ (Schaad). Bevington does not mention the Temple

of Fortuna, however, he recounts that Stirling left for Yale leaving him and

Schaad ‘to start work with the thought that it [Staatsgalerie] should be

a ‘‘Düsseldorf Mark 2’’’ (Bevington).
In both the Kunstsammlung and the Staatsgalerie projects, a pedestrian path

and a circular courtyard are the most significant elements of the design. In-

spired by the Temple of Fortuna, the architects for the Staatsgalerie layered

the building on a series of terraces and used ramps to connect the different

levels. The transferred elements from the two precedents, i.e., terraces, ramps,
Design Studies Vol 31 No. 3 May 2010
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public path, and a central court, began as and remained significant design

elements throughout the design process.

Some scholars claim that the Altes Museum designed by the 19th century

German architect Schinkel was of crucial importance for the Staatsgalerie de-

sign project (Blundell-Jones, 1985; Girouard, 1998; Lemos, 1985; Waterfield,

1987). In some of his articles on Staatsgalerie Stirling also mentioned the im-

portance of Schinkel’s museum for his scheme (Stirling & Wilford, 1984, p. 5).

However, the sketches and other documents at the Stirling Archives do not

provide any evidence to support this claim. In the Stirling Archives, there is

only one item that points to a possible connection with the Altes Museum.

This consists of a pair of renderings on a sketch paper with two slides taped

underneath showing respectively the elevation and plan views of Altes Mu-

seum. The sketch, however, is quite vague and there is nothing to indicate

that it played any role during the design process.

After Stirling came back from the States he became involved in the design pro-

cess and collaborated closely with Schaad and Bevington. Stirling might have

visited Stuttgart during this period, though this not conclusive. Schaad reports

that nobody from the office visited the site during the competition phase, yet,

the Stirling Archives has a roundtrip ticket between London and Stuttgart is-

sued on the name of James Stirling for May 17e18, 1977. The Staatsgalerie

design process lasted for five months, with August 30, 1977 as the deadline

for the submissions. The final drawings for the Stirling and Wilford entry

were ready in August and an architectural model weighting about 87 kg was

sent to Stuttgart on the 31st of August via airmail, which is documented

by an air express receipt slip for an architectural model from Stirling to

Mr. Bulrlon Stuall Hochbaulum.

After the initial phase, the design proceeded through two coordinated explo-

rations. First, the junior designers produced a vast number of variations. Sec-

ond, the senior designer, Stirling, took these variations and abstracted generic

schemes with the idea of incorporating a public path going through the build-

ing with a central court, as drawn in the final competition submission. In the

remainder of this paper we examine the nature of these explorations and how

creativity was fostered by means of them.

The path, the first important theme of the design, was worked out in numerous

sketches. There are no schemes without some sort of a path crossing the build-

ing. The shape and configuration of this path, though, changed throughout the

exploration. The team considered two categories of variations of the idea of

path: paths with no turns and paths with turns (Table 1). The primary example

of the first is the straight path scheme (22 instances). The example for the sec-

ond is a zigzag path where the public circulation makes several turns through

the building (14 instances). There are two further variations of each of these
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Table 1 Different variations of the path element. The schemes are categorized according to whether they have any turns and

whether they provide an opportunity for pause for pedestrians passing through the building or not

218
categories. The large curved path (3 instances) is a variation of the scheme with

no turns, whereas the meandering path (13 instances) is a variation on the

zigzag path scheme. The final category comprises hybrid schemes of straight

paths and paths with turns (99 instances). An example of this category is

a path that enters the site directly, makes half a circle around the sculpture

courtyard, and then proceeds directly to the outside of the site. Generally,

the team tried to achieve a scheme where the public would use the path as

a shortcut and still enjoy the building as much as possible. In the hybrid

schemes, the time spent is elongated and the general public is given a chance

of a momentary pause to experience the sculpture court.
Design Studies Vol 31 No. 3 May 2010



Figure 2 Four schemes showing fo

angular court, the third with a squa
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The second important theme in the design was the idea of a centrally located

sculpture court that would unify the fragmented components (Figure 2). The

court emerged early in the design process, most likely in reference to the Düs-

seldorf competition entry. There were only 13 schemes without a court as op-

posed to 228 schemes with a court among all the sketches investigated in detail.

Once it emerged, the shape of the court was studied in several variations, which

can be grouped in six headings according to shape: triangle (2 instances),

rectangle (11), square (13), ellipse (6), circle (195), and semi-circle (1).

The team considered numerous schemes. Neither the path nor the court, how-

ever, was studied independently. The trajectory of the path determined the

shape of the court and the shape of the court determined the configuration

of the path (Figure 3). In terms of the configuration of the path and court,

there are five categories, with their respective numbers of occurrence: path

without a court (19 instances), path without connection to court (17), path

tangent to the court (10), path intersecting the court (24), path around the

court (95).

In those schemes without a court, the path dissects the building into discon-

nected fragments. In the schemes with a court, the court is a central focal
ur different configurations of the court. The first illustrates a scheme without a court, the second with a tri-

re one, and forth with a circular one. (All the drawings are from � James Stirling/Michael Wilford Archive,

anadian Centre for Architecture, Montréal unless otherwise specified. Reprinted with permission)
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Figure 3 The graph above shows a categorization of path/court configurations according to their integration and the time it takes to cross the

building with the last column showing the final solution. ‘Y’ axis shows the time they anticipated would be spent in the building while the ‘X’ axis

shows integration between the path and the court. The dashed line in the middle indicates the shift in the conception of the court idea
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element. When the court is fragmented into two by a dissecting path or is tan-

gent to the path, the overall building remains somewhat fragmented also.

When the path enters the courtyard diagonally, it is either the path or the court

which is dissected and their continuities disrupted.

Finally, in schemes where the path wraps around the court, there is a compro-

mise. Neither the path nor the court is fragmented. The path retains its integ-

rity while providing enough exposure to the museum. When the section

sketches and the axonometric drawings are studied, we see two sub-

categories of this variation, of which one is the final scheme. In the first

sub-category the path wraps around the courtyard yet it stays at a higher level,

i.e., the path never reaches down to the courtyard floor (Figure 4). In the final

scheme, the path proceeds downward to the floor of the court along the cur-

vilinear wall of the courtyard (Figure 5). It is this scheme the team entered

into the design competition. In its new configuration, the court became a place

of pause for pedestrians, including non-museum goers living in the neighbor-

hood (Figure 6). This suggests a shift in the conception of the court from being

solely a central place for the building to becoming a center of focus for both

museum visitors and the residents of the neighborhood using the path.

All the important shifts during the design process, including the emergence of

the idea of court, appear to have occurred through processes of abstraction

performed by the leading designer, namely Stirling. In these abstractions, Stir-

ling first conceived the path and court in terms of their basics, then established

a meaningful connection between them, and finally, modified their meaning to

achieve a new satisfying scheme. A detailed study of the drawings suggests that

there are four important shifts and stages in the evolution of the court idea and
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Figure 5 Two variations where pat

Centre for Architecture, Montréal

Figure 4 A variation where

path circles around the court.

(� James Stirling/Michael

Wilford Archive, Centre Can-

adien d’Architecture/Cana-

dian Centre for Architecture,

Montréal)

Generic abstraction in d
its relation to the path: first when the idea of a court emerged, second when its

form was decided as a circular court, third when the path and court were

integrated, and fourth when the public space defined by the court became

a positive defining space.

5 Dynamics of generic abstraction
During the design process, communication among the team members evolved

mainly through sketches and diagrams (Schaad). Wilford, Stirling’s office

partner, describes this collaboration in terms of successive stages. First, the

brief or the program document was placed on the desk of everyone involved

in the design. From then on, Wilford reports ‘a wide ranging diagrammatic ex-

ercise [was] carried out to establish all possible ways of configuring the build-

ing’ (Wilford, 1996, p. 14). The members of the team would create photocopies

of their sketches and Stirling would take these as the basis of his own sketches.

Stirling would work on these alternative sketches to select, edit, alter, and add

(Girouard, 1998). He would do this by ‘taking the A4 photocopied clip and
h circles downwards. (� James Stirling/Michael Wilford Archive, Centre Canadien d’Architecture/Canadian

)
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Figure 6 Views towards the entry of the court towards the lower terrace (Left) and towards the top of the ramp (Right)
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putting an A4 tracing paper on top and doodling’ (Girouard, 1998, p. 248).

Wilford characterizes Stirling’s manipulation of others’ sketches as a process

of simplification of the complexity of the design situation. Later, Wilford

would describe his own role in the same way, as one which is similar to the

role of a newspaper editor ‘who receives copy from his journalists and then

suggests how it might be altered or the emphasis changed’ (Lawson, 2006, p.

250). The drawings were reduced to their basics and essentials, which Wilford

describes as ‘stripping away extraneous information [our emphasis]. by over-

laying tracing paper on an under drawing and redrawing it, often many times,

until the scope and detail are paired down as required’ (Wilford, 1994, p. 5).

According to Bevington, through this processes Stirling gained mastery which

allowed him ‘to pick on ideas (drawn) and mould them into the whole once

a basic scheme had been determined.’ He explains as follows:

‘It was always ‘one step at a time ‘ with Stirlingda good diagrammatic

scheme that resolved the functions of the brief, relationships etc. which

would then be developed to produce a piece of architecture in its urban

context.’ (Bevington)

The strategy of simplifying the exploration by way of reducing the set of

available design solutions was a conscious effort on the part of the designers.

Wilford expresses this as follows:
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‘Not big on words, he [Stirling] explored ideas in diagrammatic sketches.

The office was a searching factory; it was not a pick-and-choose operation

but an elaboration of an agreed-upon set of ideas, a sequence of sketches

rather than 25 alternatives.

If you structure the process properly you don’t have to concern yourself

with extraneous matters or details until an appropriate time. You prioritize

the issues under consideration and begin work with the fundamentals. This

is a bare bones method of designing in which the brief is always distilled to

a simple graphic representation [italics added] in order to establish connec-

tions between the spaces the building has to accommodate and the site on

which they are to be situatedda diagrammatic comparison.’ (Wilford,

1993, p. 57)

The sketches and diagrams from the design process are small, simple, and

drawn on standard, small size sketching papers. Their simplified, abstract

form makes them easier to study, to inspect, and to grasp the essentials

and formulate them in generic conceptual diagrams. Furthermore, there is

usually a set of sketches on a page making simultaneous comparisons more

efficient. During the design process, abstraction followed a period of explora-

tion of different variations of design themes. Variations consisted of explora-

tions of the idea of a diagonal path and the idea of a sculpture court and they

were developed exclusively by the junior designers. Both Bevington and

Schaad report that the whole process they worked side-by-side and discussed

and exchanged ideas constantly but they developed separate schemes and al-

ternatives. Exploring variations, the team focused on detailing and comparing

alternatives, whereas during the period of abstraction, alternatives were sim-

plified and their details were removed until a generic integrative conceptual

scheme was achieved, which in turn became an organizing principle to sim-

plify exploration. It was Stirling who was deriving generic abstractions based

on individual schemes of Bevington and Schaad. We now discuss three major

instances of such generic abstraction.

5.1 First generic abstraction
In the first instance of generic abstraction, Stirling used abstraction to transfer

architectural components from the Düsseldorf competition project (Figure 7a)

to the Staatsgalerie project. In this early schematic plan drawing (Figure 7b),

which belongs to a set of drawing schemes without a court, there is a generic

scheme drawn in red pen. (For interpretation of the references to colour in

figures, the reader is referred to the web version of this article.)
We know that the convention of the office was for only Stirling to use a red pen

to edit and comment on the drawings of the other designers (Girouard, 1998;

Wilford, 1994). In Figure 7b, we propose that Stirling abstracted the Düssel-

dorf scheme to its bare bones as a square and a path with a court, which

made it easier for him to transfer only these generic elements and their
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Figure 7 (a) Museum for North Rhine-Westphalia (Düsseldorf, 1975); (b) first generic abstraction (� James Stirling/Michael Wilford

Archive, Centre Canadien d’Architecture/Canadian Centre for Architecture, Montréal)

Figure 8 The second generic abst

d’Architecture/Canadian Centre f
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relationship to the Staatsgalerie competition project and adapt them to the

new project.

5.2 Second generic abstraction
Among the early sketches of Staatsgalerie, there are several indicative of how

the schemes are compared through re-sketching by superimposing papers or

by tracing over the sketches. With one such drawing (Figure 8), the team con-

figured a generic scheme regarding the nature of the path and the court.
In this drawing, the superimposed lines show three phases of abstraction on

the idea of path: blue dashed lines, a red dashed line, and a gray diagonal

line with a circle at the center. Here, two parallel dashed blue lines at the
raction with the three levels of abstraction. (� James Stirling/Michael Wilford Archive, Centre Canadien

or Architecture, Montréal)
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Figure 9 Progressive abstraction in Stirling’s diagrams (published in Muirhead, 1986, p. 51)

Generic abstraction in d
entrance of the site and at the exit of the site literally correspond to a path with

a specific width. The red dashed line superimposed on the blue line, however, is

more abstract and represents the movement and not a particular path. This

line abstracts the path to a circulation line, representing the trajectory of the

movement and the turns along this trajectory. The third superimposed line,

i.e., barely visible gray line crossing the circle, advances abstraction one step

further. Here the indication is not of width or trajectory, but rather it denotes
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the architectural notion of an abstract circulation axis passing through the

building.

The difference in the colors supports the claim that the abstraction evolved in

three phases from path to movement to axis. Again, what is significant is the

process of abstraction which enabled Stirling to think in terms of the generic

issues concerning the path and its relation to the court rather than the specific

physical properties of the design. Abstraction helped Stirling in thinking of the

path in terms of a linear movement and of the court in terms of a central space

located along the linear movement.

5.3 Third generic abstraction
A set of drawings by Stirling (Figure 9), illustrates the processes of abstraction

through which Stirling conceived of an integrated generic scheme. The set

starts with a plan drawing showing the configuration of the lecture hall, tem-

porary exhibition space, and the court (Figure 9-9.1). They are all lined up on

a linear axis. In two partial plan drawings, Stirling studied first the alignment

of the court in relation to the museum block. The court is moved up and down

within a vertical band (Figure 9-9.2, 9.3).

In the second complete plan drawing (Figure 9-9.4), Stirling introduced an ab-

stract diagonal axial line representative of the public path going through the

center of the sculpture court. This shows an effort to integrate the path and

the court. In two small sections, Stirling sketched how the integration would

work between the different levels of the upper terrace, the courtyard floor,

and the lower terrace (Figure 9-9.5, 9.6).

In the third complete plan drawing (Figure 9-9.7), the diagonal axial line be-

comes a dashed line, which intersects with a vertical axial line. Here, the

path and the court are defined according to an integrated set of axial lines.

The vertical axial lines determine the positioning of the court while the hori-

zontal band indicates the horizontal positioning of the court. Another impor-

tant feature of this drawing is the differentiation of line thickness for different

areas of the building complex. The interior contour lines of the building are

thickened as opposed to the outer contour lines. This marks an emphasis on

the in-between space defined by the building blocks.

In the following three partial plan drawings, Stirling studied this in-between

space (Figure 9-9.8, 9.9 through 9.10). In the third drawing of this series

(Figure 9-9.10), Stirling studied only the upper terrace floor of the scheme.

Here, the void, composed of terraces and the courtyard, becomes both a con-

stitutive element of the scheme and also the core of the composition.

Goldschmidt and Klevitsky (2004) arrived at a similar conclusion through

studying Stirling’s three museum competitions. In each one of the projects,

they illustrate how Stirling managed to turn a void into a major element of
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the scheme. This indicates how the central court became a focal area in the

overall scheme when compared to the first plan drawing of this set in which

the court is only one of the three equal spatial components of the scheme. Until

now, each drawing furthers the abstraction process. In the last drawing, Stir-

ling made a final complete drawing that is a re-configured arrangement of the

interior spaces (Figure 9-9.12). Over the course of creating the drawings in the

set, Stirling proceeded from a relatively detailed drawing to more andmore ab-

stract drawings and finally to a re-configured detailed scheme. The abstractive

processes enabled Stirling to distill the detailed scheme to its basics, which in

turn led to his reconfiguration of the overall composition of the path, the

sculpture court, and the major spatial components.

Generic abstractions were produced by using conventional abstract diagram-

matic features, such as axial lines, hatched vertical or horizontal zones, and

differentiation of line thicknesses. All the other drawings in the entire collec-

tion of the archive, with the exception of the diagram from the second instance

of abstraction, lack such abstract diagrammatic features.

In the first instance of abstraction, Stirling introduced the notion of a central

court in relation to a path. In the second, he studied how the path and the

court could relate to each other. In the third, he qualified this relation by de-

vising a path that would accommodate both those who are passing through the

building and those who would like to pause.

6 Discussion
Stirling’s design team made use of generic abstraction deliberately in their ex-

ploration. The designers devised procedures that would facilitate the abstrac-

tion process. The sketches were small so that they could easily be inspected by

the eye (Wilford, 1994), which Lawson (2004) reports is common among some

major designers he studied in detail. The sketches from Staatsgalerie were on

standard, often semi-transparent sketch paper, to facilitate comparison

through superimposition. Different types of lines in the renderings had spe-

cific meanings within the group, making communication efficient and the

drawings less ambiguous. The basic line types consisted of dashed lines indi-

cating circulation; continuous lines indicating spatial boundaries; axial lines,

for spatial configuration; and thicker lines for emphasizing spaces. The office

also limited the color range in their drawings. Black ink was assigned to all

designers, except the senior designer, who used red ink, especially when trying

to reduce sketches to their ‘barebones’. All of the above indicate a deliberate

effort to facilitate abstraction and exploration in a collaborative design

process.

The notion of a cognitive system is helpful for capturing the structured collab-

oration during the Staatsgalerie project (Hutchins, 1995). The design pro-

gressed in a distributed fashion, involving the generation, manipulation, and
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propagation of representational states across media. Within the cognitive sys-

tem junior and senior designers, as well as representations in the form of

sketches and diagrams, performed distinct functions which together constitute

the design process. The senior designer was in charge of leading the team by

providing direction and integrating the various ideas of junior designers

with mostly diagrammatic abstractions. The syntax and semantics of represen-

tations were relatively unambiguous to the members of the design team (cf.

Goel, 1995). Axial lines, hatching, and dashed lines designated specific abstrac-

tions. When these were in red they specified a clear direction for the design ex-

ploration by the senior designer. While sketches were produced exclusively by

the junior designers and were representative of specific design variations, the

abstractions through diagrams were used only by the senior designer to pro-

vide a lead to the design process and to sum up what the junior designers

were working on. This assures that in the design process there is some flexibil-

ity in exploring different variations at first, followed by periods of summation

which would delimit the boundaries of the exploration space. This suggests

a design process which evolves in alternating phases of expanding the explora-

tion space and of bringing focus to the exploration.

The Staatsgalerie design team explored a vast, but related, number of varia-

tions in the initial phases of design, yet this was neither an exhaustive search

nor a linear search. It did not need to be exhaustive because the variations gen-

erated by the junior designers were occasionally summarized into generic

schemes by Stirling, and they generated further, related variations. The fact

that the exploration was neither exhaustive nor linear was ensured in the cog-

nitive system in which the senior designer defined the limits of the exploration

space through generic abstractions and the junior designers considered differ-

ent variations within those limits.

The exploration was not linear because the team considered several variations

more or less at the same time, which facilitated comparisons of different

schemes. Some sets of sketches for the Staatsgalerie project, for instance,

show a vast number of variations studied together. Others, which show a de-

tailed rendering of one variation, have smaller sketches accompanying them,

suggesting that the designers were considering related variations simulta-

neously and sometimes going back to a previous variation. In other sketches,

drawings and layers are superimposed again suggesting an iterative rather than

linear exploration. The designers considered several different schemes, com-

pared them to each other, and sometimes jumped back and forth between

schemes.

When we look at the nature and progress of the exploration in the design pro-

cess, we see that the cognitive system is set up so as to have alternating episodes

of conceptualization and focus on design solutions. The beginning of design in

the Staatsgalerie design project was marked by the identification of two
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precedents and significant design elements, the latter in response to the chal-

lenge presented in the competition brief. This indicates an exploration starting

in the solution space and not in the problem space, in contradiction to what

Goel and Pirolli (1992) suggested in their descriptive model of design. Goel

and Pirolli claimed that the early phases of design are dedicated to problem

structuring rather than problem solution; however, in the case of the Staatsgal-

erie, the initial phase of design was mostly dedicated to generating specific de-

sign schemes comprising variations of a few design elements. The two

precedents that were identified highlighted a series of design features relevant

to the issues discussed in the design challenge. However, at this stage the de-

signers did not restructure the problem definition or formulate a single concep-

tualization to restructure their problem representation so that the presumably

contradictory objectives of their design tasks would be resolved.
An emphasis on solution in the initial phases of design has also been well docu-

mented in the literature of design cognition. Lawson (1979) compared science

students to architecture students and found that architecture students began

with solutions immediately. Lloyd and Scott (1994) showed that expert de-

signers, when they have enough experience in a particular design task, start

with solutions rather than with problem definition.
The Staatsgalerie project is a clear illustration of a group of designers with sub-

stantial prior experience in their particular design task starting the design pro-

cess with a solution scheme. When starting the project, Stirling stated that this

project was going to be phase 2 of the Düsseldorf Museum project. The design

task of the Staatsgalerie was familiar to the design team. Three members of the

Düsseldorf project constituted the core team for the Staatsgalerie. The same

team had worked with others on the Wallraf-Richartz Museum project two

years before the Staatsgalerie project began. Furthermore, there were enough

overlaps between the Düsseldorf and Stuttgart projects, e.g., program, client,

context, scale, and a relatively short time gap between the two projects (two

years), that the office did not have to go through a thorough conceptual explo-

ration process and did not come up with a single conceptualization identifying

the salient features of their design scheme.
On different occasions, however, especially when Stirling participated in the

design, the nature of the exploration changed significantly. When Stirling

was involved in the design he was mainly in charge of identifying the underly-

ing ideas of the variations generated by the junior designers, looking for ge-

neric features that were shared by them, and establishing consistent

relationships among them. It was during this process that new ideas were for-

mulated, previous ideas were modified and, above all, the contradictory objec-

tives of the design challenge were studied. This process is best characterized as

creating generic abstractions of specific variations.
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The restructuring of the design problem in the design of the Staatsgalerie

through generic abstraction brought each time a new and wider perspective

to the design, which could be described as a lateral transformation following

Goel’s definition (1995). In the sense that generic abstractions are also re-

representations they are similar to re-representation of problems in insight

problems in order to break an impasse (Akin & Akin, 1996; Knoblich,

Ohlsson, Haider, & Rhenius, 1999). The difference between moments of illu-

mination in insight problems and the shift in problem representation in the

Staatsgalerie design task is that the former is a sudden and momentary reali-

zation of a new dimension of the problem whereas in the latter the shift oc-

curred through a structured process, herein called generic abstraction.

Abstracting from the perceptual features of the conceptual diagram allowed

Stirling to isolate only the necessary, basics elements. Once the basics were iso-

lated, Stirling was better able to manipulate the elements to search for a mean-

ingful relationship between them.
The series of shifts in design conception that we illustrated earlier are difficult

to account for as serendipitous discoveries. Although we cannot detail more

cases here, from our investigations this case is not an atypical instance of dis-

covery in design (Dogan & Nersessian, 2005). On the one hand, the Staatsgal-

erie case study aligns with accounts of design cognition that emphasize the

centrality of sketches as the primary architectural representations in the pro-

cess of discovery (Goel, 1995; Goldschmidt, 1991; Schön, 1992). On the other

hand, it provides an alternative to views that single out the serendipity of dis-

covery processes in design and the role of unconstrained sketching while ignor-

ing the more structured processes of discovery that are also evident in design.

Some researchers in design studies emphasize the view that designers often

stumble upon new things while manipulating sketches, and benefit from

them opportunistically (Cross, 2001; Cross & Cross, 1995). This no doubt hap-

pens with both expert and novice designers; however this fosters a view of de-

signers as frantically doodling in hopes of suddenly discovering satisfying

schemes. Our analysis highlights a process in which discoveries do not stem

from reinterpretations of already existing visual marks in an unexpected man-

ner (Suwa et al., 2000) but stem from deliberate efforts to attain insight by

means of abstraction via drawing new generic diagrams representing a class

of design schemes.
As we have noted, studies of scientific discovery, too, have shown the impor-

tance of generic abstraction as a means of structured exploration leading to

creative outcomes. Nersessian (1999, 2008) proposed that generic abstraction

facilitates building mental models that embody commonalities across seem-

ingly dissimilar domains in scientific reasoning processes such that inferences

derived from the specific representations of models used in an exploration can

be understood as applying to members of classes of phenomena. Similarly, in
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design it is possible to infer or derive multiple variations from a specific repre-

sentation of a generic abstraction that has wider applicability.

Further, research in other areas of cognitive science lends support to our argu-

ment. Gattis and Holyoak’s (1996) research on graphs, e.g., provides one ex-

planation for why abstraction could be important. They compared the

effectiveness of graphs that have a higher pictorial correspondence with

what is represented to graphs that preserve the correspondence at a more ab-

stract level. Their results suggest that abstract representations of conceptually

important features have significant advantages for making inferences. In Stir-

ling’s second case of abstraction (Figure 8), for instance, the progression from

a relatively more realistic representation of the path to a more abstract repre-

sentation of the idea of movement indicates an effort to emphasize the concep-

tually important features and align the attention of the design team on these.

An additional reason for the productivity of gradual abstraction of design

schemes might relate to the ease of manipulation of the perceptual features

of diagrams when they are simplified. In the Staatsgalerie, once design ideas

were abstracted and associated with perceptual features of diagrams, manipu-

lation of their perceptual features could facilitate manipulating features of

a corresponding mental model, enabling the designers to simulate potential

pathways. Through step-by-step abstraction Stirling can be interpreted as

not only reducing the details of the drawings but also simulating a series of

complex connected spaces. This point is clearer in diagrams from third case

of abstraction. In this series Stirling abstracted elements of the design one at

a time, as if he were simulating each element of the scheme at each stage of ab-

straction. Such piecemeal abstraction is similar to the notion of piecemeal an-

imation of diagrams of complex mechanical systems, in which only parts of the

system are animated at any given time (Hegarty, 1995). Narayanan, Suwa, and

Motoda (1995) and Qin and Simon (1995) also suggested that piecemeal ma-

nipulation of diagrams facilitate making inferences from complex mental

models.

Finally, Greeno (1989) offers direction for developing a theoretical basis for

understanding how manipulating diagrams can serve to facilitate transforma-

tions of mental models. He introduced a view of semantics in which structured

systems of symbolic notations are mapped to structured systems of objects and

events, and suggested that inferences are possible through manipulation of ei-

ther system. On his account, mental models are structured systems of symbolic

notations and correspond to structured systems of objects and events in the

form of physical models. Any transformation in the external representation,

therefore, can create a corresponding transformation in the mental model.

The third abstraction in the Stirling case provides evidence that through ma-

nipulating the physical features of the diagram Stirling altered his correspond-

ing conceptualization. Reasoning via generic abstraction enabled the designer
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to think of the central court both as a focal and stopping point along a trajec-

tory of movement.

7 Conclusion
The design of the Staatsgalerie was a coordinated effort among a team of de-

signers. Ideas were exchanged through simplifying and abstracting representa-

tions through re-sketching. These processes enabled the design team members

to identify the salient features of their schemes and formulate them in generic

diagrammatic representations. Generic abstraction by means of diagrams

facilitated aligning and propagating design commitments in the distributed

cognitive system.
The case illustrates a design process which evolved not through serendipitous

discoveries in sketches but through generic abstractions and variations derived

from these abstractions. We identified three such instances of generic abstrac-

tion in the case study: the first when the designer transferred the main generic

components of an earlier project, the second and third when the senior

designer abstracted the main design issues from variations produced by the

junior designers. The generic design abstractions defined a family of design

schemes which helped the designers remain committed to a set of designs.

The variations considered could in turn be compared to each other for final

decision making. Finally, the generic abstractions in the form of diagrams po-

tentially helped the designers to mentally simulate different spatial compo-

nents, especially the trajectories of possible movements through the physical

space, which lead to the generation of a novel design conceptualization.
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Appendix. Questions sent to Russell Bevington and Ulrich
Schaad

1. When was the competition announced?

2. When did the office receive the invitation?

3. When did the office receive the brief?

4. Was the brief in German or in English?

5. Did anybody from the office visit the site prior to the design? If yes who

and when?

6. When did James Stirling first go to Stuttgart?

7. When was he in the States to teach at Yale University?

8. When did he come back from Yale University?

9. How far did you advance in the design?
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10. How long did you work together afterwards?

11. When was the entry sent to Stuttgart?

12. Were you in close collaboration with Bevington/Schaad? Or were you

working separately on independent schemes?

13. How did you collaborate?

14. How did you present your ideas to James Stirling?

15. How did he use those ideas in the final design?

16. What was the role of sketches and diagrams throughout the exploration

phase? What were their roles in communication among yourselves?

17. The conceptual sketch which was first published on the cover of the 9/10

issue of Architectural Design magazine is based on an earlier thumbnail

sketch [see Figure 9]. When were those thumbnail sketches drawn? When

was the cover sketch drawn?

18. Was it used also as such during the design phase as representative of the

final solution to the search for the path and its relation to the courtyard?

19. What was the role of the conceptual sketch during the design process?

20. Who did the thumbnail sketches and the cover sketch?

21. Were the additions in the cover sketch later additions? Were they added

just for publication?

22. In the first scheme the courtyard idea was not there. How and when did it

emerge?

23. There are several variations of the public path starting from earlier ones

which are literally diagonally crossing the site, to meandering paths, to

paths that are more incorporated into the scheme with the courtyard.

How did the idea of path evolve?

24. What was the influence of the brief on the design, especially regarding the

idea of path? How did it shape the design?

25. How did the design of Düsseldorf and Cologne influence the design?

26. When were the results announced?

27. What were the changes to the scheme after the announcements of the

results?
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