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This paper examines the creative processes involved in the design of the Jewish Museum
by Daniel Libeskind. Libeskind began with one of his earlier designs as a precedent for
the spatial organization of the museum, and he used the Star of David diagram to relate

ideas from different conceptual domains.
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The Jewish Museum in Berlin is the first major building of Libeskind [Figure 1,
Figure 2]. The project for the Museum has instigated a wealth of discussions in
architectural circles and achieved a rare status of attracting attention of scholars from
other disciplines.* Kurt W. Foster put the design for the Jewish Museum on a par with
Piranesi’s Carceri d’Invezione:

There are hardly any buildings, with the exception of the Carceri d'Invezione

by Piranesi, which bear this double burden of representing both actual

buildings and mental structures, and which therefore have to submit to being

measured by both standards: the durability of their ideas and the imaginative

faculty of their designer.?

Figurel
Figure 2

In this study, we are interested in the mental structures which are instrumental
in the conception of the Jewish Museum project and we will particularly look at the
coupling of external representations and the designer’s mental representations in the
initial phases of the design. The study reconstructs the salient features of the design
process of the Jewish Museum based on archival documents from the Getty Research
Institute.® The archival records, especially the voluminous number of Libeskind’s
sketches, indicate that the design process of the Jewish Museum requires an in-depth
inquiry commensurate with the attention that has been directed by scholars to the
design of the building, its conceptual interpretations, and some of the presentation
drawings.

Our study uses the cognitive-historical method of analysis, which has been
used widely to enrich historical interpretation through investigating the mental

processes implicated in scientific discovery and design creativity.* Briefly the
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cognitive-historical method of analysis supposes that complex cognitive processes
observed in discovery and creativity derive from and extend everyday cognitive
capacities.” Thus, in developing interpretations of archival records of creative
processes, historians can draw insights from pertinent findings of research in the
cognitive sciences. In this study, we inquire into how Libeskind represented,
formulated, and modified his design ideas through constructing a voluminous set of
design sketches and diagrams. Our principal claim in this inquiry is that external
representations used in design processes, are not simply translations of the
information content of completed thoughts onto external media. Rather, they interact
with only partially formed, evolving ideas in dynamic thinking processes, through
which novel representations can emerge.

Libeskind specified four lines of thinking in his project, each of which relates
to one aspect of Jewish culture or the position of the Jews in Germany.® He
summarized the significance of these as follows:

The first aspect is the invisible and irrationally connected star which shines with
the absent light of individual address. The second one is the cut through Act Il of
Moses and Aaron which has to do with the not-musical fulfillment of the word.
The third aspect is that of the deported or missing Berliners; the fourth aspect is
Walter Benjamin's urban apocalypse along the One Way Street.’

Here we examine Libeskind’s sketches and drawings to investigate how the
first and third lines of thinking made their way into final design.® When we studied
the initial drawings and sketches from the design process of the Museum, we found
that there were a variety of rich inspirational sources from different domains, yet, the
spatial configuration of the project, a zigzag, remained constant throughout the design
process until one significant change was made for the final submission. The zigzag

configuration of the Jewish Museum stems from a Libeskind design for an earlier
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exhibition project, Line of Fire.? The final design for the Jewish Museum, however,
adds a series of voids to the zigzag configuration. The voids change the spatial
configuration, the experience and meaning of the space significantly.'® Through these
spaces, Libeskind managed to represent the crucial idea of the invisibility of the
Jewish culture in contemporary Berlin. With the inclusion of the voids, the museum as
a whole, i.e., design and exhibits, captures both the significance of Jewish culture to
the history of Berlin (and Germany) and the invisibility of that contribution today. As
related to us by Donald Bates, who was a design associate and the main “conduit
from” Libeskind to the design team throughout the process, “the zig-zag and the line
of voids is far more potent as an architectural device [than the zig-zag alone] to tell
this complex history.”**

The question investigated here is: How did Libeskind introduce these voids
into the design? Our analysis of the design process shows that these spaces appeared
at a time when Libeskind was elaborating on the conceptual basis of his design
through a series of manipulations of conceptual diagrams. This line of investigation
was independent of his design team members, who were working on the zigzag from
the Line of Fire project. We will show how manipulations of a diagrammatic
representation—the Star of David—(hereafter called star diagram or star) [Figure 3]
enabled Libeskind to bring together seemingly disparate concepts to create a
semantically rich and challenging conceptual basis and translate that basis into the
spatial configuration for the building. To quote Bates, the design team’s “...job was to

make’ the building ‘make sense’.

Figure3

On our account, the star diagram was not simply an after-the-fact final

presentation drawing. The creative process was facilitated through the use of the star,
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which we classify as a particular type of diagram and call a conceptual diagram.*?
Previously, we have called attention to this class of diagrams in cognitive-historical
analyses of several case studies in the history of science® and in the history of
architectural design.** We have argued that what is distinctive about conceptual
diagrams is that they have significant correspondences with mental models that
represent an early commitment to a conceptualization of a design situation and that
interactions with them constrain and facilitate the design endeavour throughout the
design exploration.

Discussions in the literature related to the Jewish Museum project range from
the conceptual and inspirational underpinnings of the project, to discussions related to
memory and museum space, and even further to the very notion of space and void. In
these discussions, the building and the project have been characterized either in terms
of the voids, or as a zigzag, or as a broken star.™ The voids have triggered discussions
on meaning and memory in space, the experiential dimensions of space, and on the
idiosyncratic nature of urban and historical conditions of Berlin.*® Libeskind himself
characterized the voids as the “central structure in the building”*’ and the “emblem
where the not visible has made itself apparent.”*®

Though a great number of commentators have focused on the importance of
the star drawing in portraying the conceptual strength of the project, *° only few have
commented on the instrumentality of the star drawing in the design process.”® The
archival record indicates a complex process through which Libeskind arrived at the
broken star pattern. In this paper, in comparison to alternative accounts of
Libeskind’s design process, we articulate an account based primarily on historical
archival documents. We will show that the star diagram emerged at the end of a

lengthy process and almost independently of the physical topography of Berlin rather
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than, as has been claimed, being born at an autonomous moment?! or by mimetically
reinterpreting “...the classical pattern of the Friedrichstadt with its rectangular pattern
of streets and geometrical squares, the flowing lines of the Landwehrkanal, the broken
and shameless line of the wall”, %. Finally, we will also discuss the implications of
this case study with regard to other characterizations of the initial phases of design.
The archival materials investigated for this study include Libeskind’s
sketchbooks (19 in total), final competition drawings and other drawings, letters, and
additional textual materials from Libeskind’s office.?® In addition, for information
about the design process we contacted Donald Bates. * His responses to the 24-item
questionnaire we provided to him were important for understanding the work
dynamics of the design team and the development of the principal components of the

design scheme, as well as for corroborating some of our interpretations.?

The Design Task

The stated aims of the competition were twofold. First, the Jewish Museum
Department, which was part of the Berlin Museum, was to be “enlarged and fully
integrated into the Berlin Museum.” Second, the Berlin Museum itself needed more
space. The former, however, was the main task of the competition. The most
important information provided by the competition brief was its description of the
desired nature of the relationship between the Jewish Department of the Museum and
the Museum itself. The brief described the Department “as an autonomous
department” of the Berlin Museum, yet also integrated with it.?°

The dilemma for the competing architects was to find a scheme in which the
two main departments of the Museum would be housed so as to remain integrated
while the Jewish Department kept its autonomy. The nature of the relationship

between the two departments as described in the document would, in principle, reflect
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the interaction between Jews and the City of Berlin throughout its history. Bates
describes the challenge of the competition as follows:
It was clear from the beginning that the competition presented a
spatial/programmatic paradox: how to give presence and visibility to a Jewish
collection, but also to see it as inextricably enmeshed with the history of
Berlin itself—that is, that Berlin history was only possible in the context of
the Jews who were also Germans.

The competition brief also emphasized the problem of missing materials
because of the systematic elimination of Jewish artefacts after 1933. The brief
suggested a flexible chronological organization for the available materials, instead of
a sequential one.

The competition documents were issued on 27 December 1988. The
organizers accepted questions in writing by 20 January 1989 and arranged an inquiry
colloguium held on 6 February 1989, which Libeskind attended with Bates. The
deadline for 1:200 and 1:500 architectural drawings submissions was 28 April 1989
and for the model, 12 May 1989. The competition jury deliberations continued from 2
May 1989 to 15 June 1989, and the jury announced the results on June 25.%" There

were 165 entries to the competition, and Libeskind's entry was given the first prize.

Overview of the Design Process

Libeskind received an invitation letter from the Berlin Senate Department for
Building and Housing on 29 November 1988. Along with general information about
the competition and its deadlines, the letter included a 1:5000 site plan and pamphlet
containing brief information about the Berlin Museum.

On the back of the Berlin Museum pamphlet Libeskind drew six distorted and

eight partial stars, suggestive of the Star of David. On the second page of the
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pamphlet, Libeskind drew 15 more stars, and on the back of the second page he drew
an axonometric drawing of a zigzag adjacent to the existing Baroque building housing
the Berlin Museum [Figure 4].% This first drawing is surprisingly similar to the final
project but only in form. Bates reported that in the initial period the team searched
through all of Libeskind’s previous projects “at different scales,” “in different
arrangements,” and decided on the zigzag of the Line of Fire project as the basic plan
layout for the Jewish Museum. According to Bates, this project “made sense” and
“worked on the site.”

Figure4

On the site plan attached to the invitation letter, Libeskind sketched a
preliminary layout for his building and its relation to Mehringplatz, a nearby public
circle [Figure 5]. These drawings indicate that from the outset both the distorted star
and the zigzag configuration, though yet unrelated conceptually, were present in
Libeskind’s thinking as generic potential spatial configurations for the Jewish

Museum.
Figure5

Libeskind’s sketch of distorted star on the site might appear to indicate the
footprint of the building, i.e., the star appears to designate the building itself. In
subsequent phases of the design process, however, the star was not used as a spatial
configuration for the building. Rather, it was used as a means to conceptually explore
different threads of German-Jewish relations and to weave together a coherent
conceptualization that both gave meaning to the zigzag configuration and satisfied the
competition’s requirements for the building.

In the final version of the star diagram [Figure 3], the star represents an

imaginary projection extending across the cityscape of Berlin beyond the boundaries
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of the Museum and even the site. Libeskind changed the scale of the star to cover a
very large area in Berlin so as to convey a network of connections he had envisioned
in his exploratory sketches linking addresses of Berliners, some of whom were Jews.
The points in this larger star designate those addresses.

Libeskind explained the network of connections represented by this star as
follows:

At the same time, | felt that the physical trace of Berlin was not the only
trace, but rather that there was an invisible matrix or anamnesis of
connections in relationship. | found this connection between figures of
Germans and Jews; between the particular history of Berlin, and between the
Jewish history of Germany and of Berlin...So I found this connection and |
plotted an irrational matrix which was in the form of system of squared
triangles which would yield some reference to the emblematics of a
compressed and distorted star: the yellow star that was so frequently worn on

this site, which today is green.?
Conceptual Elaboration

To deal with the design challenge Libeskind drew voluminous sketches representing a
range of issues. Some of these issues seem to be very esoteric while others relate to
the design challenge more directly. Here we only can summarize the main conceptual
issues that Libeskind dwelt on in his sketchbooks, namely, the oneness of Jewish and
German cultures, Jewish-German history, the invisibility of Jewish culture in
contemporary Berlin, relationships between the city of Berlin and the Jewish
Museum, and relationships between Jewish and German Berliners. These issues can
be grouped under two headings: explorations regarding fractured historical relations

and explorations regarding present-day invisibility.
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Explorations of fractured historical relations between Jews and Germans

Libeskind considered Jews “inseparably both German and Berliners” and German and
Jewish culture as “one”. His extension to the Berlin Museum “would manifest that
fact, clear across the abyss created by the Holocaust.”*® One theme represents this
historical relationship as a beam split apart along a zigzag line, with annotations as J
and G and the words interlocking and split fiber. Next, in a more schematic
representation of back-to-back fractured beams, Libeskind uses the words gap and
rift.

The theme of the separation of Germans and Jews shows itself in another set
of drawings that explore the historical relationship between the two groups. In one
particular drawing [Figure 6] Jewish and German histories are depicted as lying
between two converging/diverging lines representative of their close interaction. The
Jewish history line points into the past, whereas the German history line branches out
of the Jewish line and points into the future. This suggests that Libeskind envisioned
Jewish history as rooted in the past from which German history has emerged.

Figure 6

In a smaller drawing in this set Libeskind abstracted the relationship of
Germans and Jews in a rudimentary force diagram in which Jewish history is
represented by a downward line and German history is shown as a diagonal line
branching off of the Jewish line. A sinusoidal line weaves between a series of points
(AA1, BB1) on the two history lines. The conception of integrated history in these
drawings is represented by a double helix-like historical progression of two
intertwined lines, which refers to the merging and parting of the two histories and also
their complex and convoluted historical relationship. In a related series of drawings

Libeskind drew numerous trajectories between two points (A and B) representing the
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individual biographical trajectories of citizens of Berlin. Again the trajectories are not
linear. Rather, they are all convoluted lines that crisscross each other, symbolizing the

complex network interactions among these inhabitants of Berlin.

Exploration of the Visible/invisible Nature of Jews in Berlin

The other significant, related theme Libeskind focused on in his preliminary sketches
was the invisibility of Jewish culture in present-day Berlin and Germany. In his
architectural report for the competition Libeskind stated that the underlying idea of his
project was to render visible what is invisible, i.e., “the past fatality of the German-
Jewish Cultural relation in Berlin.”*! To begin addressing the invisibility of the Jews
he introduced the notion of Berliner Luft [Figure 7], later explained as “the air across
132

Berlin which mixes with the air of history to shape the city.

Figure7

In this set of drawings Libeskind depicted what he meant by an invisible order
behind what is visible. Over a rendering suggestive of the Berlin Museum [Figure 7,
left side] and labelled Berlin, Libeskind started to draw a zigzag, labelled Luft. This
suggests that Libeskind was trying to connect the zigzag spatial configuration to an
underlying pattern for the city of Berlin. On the facing page, he extended a zigzag line
outwards, breaking the form of the star. Libeskind labelled this line the spiritual
search for form. This drawing indicates that Libeskind conceived of the star as an
underlying pattern or structure over the city of Berlin which, though not visible might
be traceable through plotting points (noted on diagram) and connecting them to one
another. In the series of sketches following these, Libeskind explained further how he
saw the invisible spiritual organization in his building, with respect to the plan

configuration and the facade. What is most significant about the star in these drawings
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is that Libeskind began to use it to create a pattern of meaningful integrations along

various dimensions of the conceptual space, some of which we outline below.

Integrations

City and Building

The series of drawings in Figure 8 depict the connection between building and city,
using the star diagram as a mediator. The geometry of the star in these drawings is
manipulated so that it can denote underlying structures that connect a generic building
representation to a representation of the overall city pattern. In these drawings the city
is a continuation of buildings shaped according to an invisible, distorted star pattern.
Libeskind labelled one drawing of the star the Matrix (‘invisible city"), further
emphasizing its role as the pattern underlying the visible city fabric. In a subsequent
drawing he put the matrix between the city and architecture and labelled it the ghost,
again emphasizing the invisible mediation of the star.

Figure8

Places
In another sequence of drawings Libeskind used the Star as a connecting element
among places, including his Jewish Museum. One drawing plotted a star over and
beyond the Berlin Wall, connecting specific buildings and places, including the Berlin
Museum, Erich Mendelsohn’s Metal Worker’s Union Building, Libeskind’s own City
Edge Project, Oranienstrasse, and Mehringplatz. He also included the names of
Schinkel, Celan, Ossietzky, and Hoffman on the drawing and included an axis over
the Star, which he labelled as the Jewish Cultural Intermarriage to depict integration
between Jews and non-Jews.

Most interestingly, when a star configuration is used to connect places, the

position of the Jewish Museum building with respect to the star changes. Sometimes
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the building is in the centre, sometimes it is aligned along one of the edges, and
sometimes it is at one of the corners of the star. Figure 9 provides an example in
which the museum building stretches from one edge of the Star to the other, as if the
two sides of the star are held together by means of the Jewish Museum itself.

Figure9

People

In a third group of drawings Libeskind sought to establish connections between
people rather than places. In this series he plotted a partial star with the names of
Mendelsohn, Celan, and Hoffman [Figure 10]. Along the edges of the star he placed
his own rendering of their signatures. In a letter to Kurt Foster written on December
12, 1989, Libeskind in fact requested the signatures of Heine, Celan, VVarnhagen,
Schleirmacher, with the intention of including (“by re-drawing) them in the drawings
(“re-signed”). Again, a zigzag which stretches along one of the edges of the Star
designates the footprint of the Jewish Museum building, and the word signature is
written to one side. This suggests that Libeskind might have been thinking of his
building as a signature/mark akin to those of Jewish Berliners.

Figure 10

Conceptual Simulation: Transforming the Star Diagram into the Zigzag
Design

Thus far we have demonstrated that in the process of constructing and elaborating a
meaningful conceptualization of the design situation Libeskind focused on two major
themes: the relationship between Jews and Germany in the history of Berlin and the
invisibility of Jewish culture in present day Berlin. In this process he created a wealth
of drawings to represent and combine conceptual issues. Often, the two history lines

of Jews and Germans were represented as either intertwining or zigzagging lines,
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while the invisibility of Jewish culture was repeatedly represented in different
contexts through variations of star diagrams. All the while, Libeskind was searching
for a way to give meaning to the commitment of the design team to a zigzag spatial
configuration. The path to resolution began when the two representations—star and
zigzag—began to appear concurrently and at times converging towards a unified
representation, thus enabling a coalescence of the two themes. The final series of star
diagram manipulations led to the spatial breakthrough in the design of the building:
the appearance of voids along a broken line passing through the zigzag configuration.
We will now provide an interpretation of how those voided areas came about.

In a group of drawings drawn not on a sketchbook but on a separate larger
piece of sketch paper, Libeskind used the star specifically to establish a connection
between the two components of his conceptualization [Figure 11].% Here Libeskind
drew several stars with different forms and nature. Few of these stars are complete.
Most are either incomplete or distorted. What is most interesting about some of these
incomplete or distorted stars is that Libeskind unfolded two lines of the original star,
which has the effect of transforming it into a zigzag, as shown in the detail extracted
from the set [Figure 12]. The two lines of the unfolded star open outwards as
intertwined zigzagging lines, suggestive of the zigzag footprint of the Museum
building and also of the double-helix representation of the histories of Jews and Berlin
noted earlier. In the drawings we highlight [Figure 11], one of the lines remains
straight all the way through and the other makes zigzag turns, which corresponds to
the overall spatial composition of Libeskind's competition entry.

Figure11

Figure 12
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We propose that Libeskind linked the two emerging themes in his design: the
star, i.e., the conceptual theme of his design, and the zigzag, i.e., the generic spatial
scheme of the building by means of this set of drawings. The zigzag and the distorted
star are merged, as are the distorted, fragmented relations of the history of Germans
and Jews. The voids comprise fragments of the exploded star. Deriving the spatial
configuration from the star diagram imbues the building with the meanings
established in Libeskind’s conceptual elaborations. Significantly, once he had
transformed two intertwining lines of the Star into a zigzag line and a straight line
cutting through the zigzag, this change was propagated to the spatial configuration of
the design. In subsequent drawings the geometrical form of the building became that
of a zigzag and a line cutting through the zigzag; the line becoming visible only at
times when it crosses the zigzag. At these crossings Libeskind placed voids, i.e.,
unoccupied spaces, which embodied the notion of the contemporary invisibility of the
Jewish presence in Berlin.

There is additional evidence to support our claim that the two intertwining
lines of the unfolded star were interpreted as the Jewish and German history lines by
Libeskind. First, there are at least two drawings in which Libeskind labelled these
lines Jewish and German.®* In the first drawing Libeskind furthered the mediating
role of the star between the Jewish and German lines of history. This time an
incomplete star, labelled Jewish, first transforms and relabelled Berlin, and later
becomes Libeskind's final scheme with the linear void cutting through the zigzag.
Here, the star becomes the intertwined trajectory of Jews and Berliners, which
eventually transforms into a zigzag. In the second drawing [Figure 13] the historical
succession of events is plotted along a horizontal and a vertical axis, where the

horizontal axis is linear and continuous and the vertical tends to zigzag around the
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linear horizontal axis. Historical events or dates are plotted along both axes. Libeskind
labelled the straight line cutting through the building the Jewish history line and the
zigzag block as the Berlin history line. We see for the first time an indication of a void
as a rectangular prismatic configuration along the zigzag. The rhythm of the series
and the idea of the voids conceptually merge both the missing Jewish artefacts and
culture in Berlin and the wandering themes of Schéenberg’s opera Moses and Aaron
and Walter Benjamin’s essay One Way Street, which he had explored through another
series of drawings focused on history that we cannot include here.*®

Figure 13

To underscore the meaning with which he had imbued the final architectural
form, Libeskind changed the title of the competition and of the new building. The
original title was Extension of the Berlin Museum with the Jewish Museum, but
Libeskind now referred to the competition as Between the Lines, i.e., two lines of
meaning that are intertwined throughout history. One line is straight yet broken while
the other is continuous yet zigzagging. As Libeskind later expressed it, one represents
organization while the other represents relationship; they “fall apart, disengage, and
separate,” exemplifying the history of Jews and Germans.*®

In addition to Libeskind’s drawings, Bates’ responses lend support to our
interpretation that through this series of drawings Libeskind combined the two
themes. In response to our query about this series, Bates confirmed the relationships:

The zigzag is the history of Berlin (by implication Germany). It is a
continuous line, but one with abrupt turns, contradictions, an often torturous
continuity. The straight line of the “voids” is exactly that — straight but not
continuous. It is clipped, ruptured, segmented by the continuous zigzag line.

This line of the “voids” is the empty presence of Jewish influence and

existences within the history of Berlin....My opinion is that the zig-zag and
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the line of the voids is far more potent as an architectural device to tell this
complex history. The distorted star [in this series] is to link the design back to
history and the wider context, but it is the zig-zag and the voids that define in
a way only achievable with architecture, this complex inter-twining of the

chosen and the ‘Chosen’.

Discussion

Libeskind's star diagrams evoke different levels of meaning. At a semantic level it is a
symbol of the Jewish belief system. At a conceptual level within the context of the
Jewish Museum, it makes visible that which is invisible, i.e., integration of the Jews
and non-Jews of Berlin. At the building level, this integration is symbolized by a pair
of intertwining lines, one which represents Jewish history and the other the history of
Berlin.

As an abstraction, the star diagram exemplifies Libeskind's fascination with
"radical elucidation of the original precomprehension of forms" which leads to "true
abstraction”.*” The process of abstraction, according to Libeskind, does not invoke
removal of meaning but isolates the structural essence. Through diagrammatic
configurations Libeskind aimed at capturing the essentials of a design situation, which
could be about its conceptual underpinnings, its formal configuration, or both.

Libeskind’s commitment to a zigzagging design scheme remained constant
throughout the design process. The design process we have examined shows him
seeking a justification for and elaboration upon that scheme so as to imbue it with
meaning. He established links between the history of German-Jewish relationships
through to the present-day by instantiations and manipulations of the star diagram.
Through these processes, the conceptual basis of the design was elaborated by

incorporating layers of meaning from different domains. Yet the core
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conceptualization remained constant, i.e., the idea of establishing relationships
through the mediation of Star of David to render the Jewish presence visible. The star
diagram, therefore, becomes a running theme throughout the design process and
establishes commonalities among different threads of thought and emotions to make a
complex conceptual situation cognitively manageable. Cognitive research has
established that diagrams can make complex conceptual relationships clearer and
more easily grasped.® What is different in the case of the star diagram is that it
fosters a creative process through which concepts are merged into new representations
which enabled the designer to establish a common theme across the conceptual
domain.

The star as it emerged in the beginning denoted a footprint of the building, but
the imagery of the star was represented in many different contexts and forms. We
provided evidence for the claim that the fragmented star emerged through an
extended period of conceptual elaboration and a final coupling of manipulations of the
conceptual diagram and Libeskind’s mental models by means of which Libeskind
merged seemingly disparate elements of his conceptualizations, rather than by means
of a “mental leap” triggered by the superimposition of the star over the Berlin wall
and the Landwehrkanal. The archival materials of the design process strongly indicate
that Libeskind was seeking a way to imbue the design and subsequent building with
historical and cultural meaning, especially the visible and invisible presence of Jews
in Berlin and Germany. He established links between the histories of Germans and
Jews through to the present-day by invoking the star diagram. In these processes the
conceptual basis of the design was elaborated by incorporating layers of meaning
coming from different domains including literature, music, theology, history, and

architecture.
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Libeskind’s design process for the Jewish Museum project is more extensive
than we can discuss within the scope of this paper. Here, we limit our discussion to
two main issues: 1) the nature of the design process with reference to
characterizations of design, and 2) the cognitive role of conceptual diagrams in the
design process.

With respect to the first issue, in contrast to most characterizations of design,
the Jewish Museum case represents a process during which conceptual elaborations
and spatial explorations often progressed in unrelated venues. This might appear to be
a case of what some design researchers have called a co-evolutionary view of design,
which argue that problem solution and problem structuring evolve simultaneously.*
However, explorations in the conceptualization space and the solution space remained
isolated and there was not much interaction between the two explorations until the
final manipulation of the star diagram. In contrast, also, to solution-oriented views of
design,*® which argue that designers start with a solution in mind, we see an intense
effort by Libeskind to further enrich the conceptual basis of the project from the
outset of the design process. Finally, in contrast to insight, or aha, views of design,**
which argue that designs are created in sudden flashes of insight, the breakthrough
emerged over the course of a rich, extended exploration process, as we have laid out.

With regard to the second issue, from a cognitive perspective, we interpret the
diagrammatic representations as affording a dynamical conceptual simulation from
which the novel insight was derived.** First, the final combination could have been
triggered by the perceptual similarities between the two diagrammatic representations,
the zigzag and the star, as we have rendered in Figure 14. The matching perceptual
features are: crisscrossing lines, intersections, and corners. Once the two

diagrammatic representations were combined Libeskind could superimpose the
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meanings attached to these perceptual features. In the final configuration, each
element acquired a double meaning, at once representing the invisible nature of
Jewish culture in contemporary Berlin and also the integrated history of Jews and
Germans. Through unfolding the star into two crisscrossing lines, Libeskind at last
managed to relate the two explorations, i.e., conceptual and spatial. In the final spatial
configuration, Libeskind left a void where the lines crossed, symbolic of the
invisibility of the Jewish presence in present-day Berlin.

Figure 14

Second, there is a large literature on mental modeling, mental simulation, and
diagrammatic reasoning in cognitive science that is pertinent to our interpretation,
which we cannot examine here.** We conjecture that manipulating the physical
representation—the conceptual diagram—evoked a corresponding simulation of the star
unfolding into the zigzag and thus a change in the structure of Libeskind’s mental
model. This conceptual simulation merged conceptual and spatial domains and
created a meaningful design: the zigzag plus voids configuration. In general, the
totality of the research on diagrams supports the contention that diagrams, as form of
external representation “are not simply inputs or stimuli to the internal mind, rather
they [as external representations] are so intrinsic to many cognitive tasks that they
guide, constrain, and even determine cognitive behavior”.** As further argued by
Nersessian®, active perception of diagrams while reasoning 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 contributions to transformations of mental models and

vice versa.”*®
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Libeskind’s manipulation of the components of the two diagrammatic
representations and their coalescence is an example of how changes in a physical
representation can create corresponding changes in a conceptualization. The change in
the conceptualization, in turn, triggered a change in the spatial configuration of the
building. This superimposition of meanings was achieved through manipulating
diagrammatic representations, and changes in the conceptualization and in the spatial
configuration were mediated by the structure of emergent diagrammatic
representations. The emerging representation retained its structural correspondence to

both of its corresponding conceptual domains and thus acquired double meaning.

Conclusion

Our study of the design process of Daniel Libeskind’s Jewish Museum in Berlin
shows how a generic representation of a design situation in the form of a diagram
facilitated conceptual exploration, which resulted in an alignment of conceptual and
spatial configurations. Libeskind used the star diagram in different contexts to draw
together a wide range of ideas and to create a network of meaningful associations
among otherwise unrelated ideas pertaining to Jewish and German history. Each use
of the diagram or parts of its perceptual features retained enough of its original formal
configuration as well as semantic content to create a family of ideas, which, in turn,
facilitated comparisons between explorations. We have argued that Libeskind’s final
manipulation, unfolding the star into a series of crisscrossing lines, led him to align
his enriched conceptualization of Jewish-German history with the zigzag spatial
configuration of the building and to add the highly evocative voids.

This study shows that modifications and elaborations in design
conceptualizations can be fostered through the manipulation of components of

conceptual diagrams, which are here considered physical representations that
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correspond to mental models. The study also shows that, regardless of whether design
starts with a specific solution or with problem structuring, creativity in spatial design
could be fostered through the construction of a meaningful and rich conceptual basis
that consistently relates to a spatial configuration. The conceptual diagram mediates
the relationship between design concepts and spatial configurations and thus enhances

spatial creativity through conceptual associations.
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