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Abstract 
This paper will report on an almost finished PhD research for design support systems that visualize the urban
environment as a context for new architectural design. The main experiment focused on the constructive
conversation while the architect and the researcher 'wandered' through the digitally represented urban
environment.

Six architects participated each in two design sessions. During the sessions all actions and reactions were
recorded. The virtual reality system showed a 3D-model of a specific urban setting and it allowed to interactively
change view-position and to alter various representation types. Thus, the architects were provided with much
contextual data for a specific design task. The evaluation of the recordings focused on how the provided data
served as information for the architect and subsequently how this information triggered the emergence of their
design ideas.

Introduction

Architectural design is characterized by the important relations between the design object, the user and the urban
context. A building cannot move to it's own specific market. Buildings should function in the environment where
they stand, for several decades or even for centuries. Therefore, the experience of the urban environment as
context for architectural design is an important starting point for most architects.
Design problems are initially ill-defined. A process of exploration, conceptualisation, development of alternative
solutions and tests of the initial ideas is needed to find interesting and useful solutions. The urban context of a
building site can provide hints, inspiration and constrains for various architectural design options. By means of
design media, that represent the urban context, the design process can get the form of a constructive
conversation between the designer and the applied design media.

Six architects participated each in two design sessions. During the sessions all actions and reactions were
recorded. The virtual reality system showed a 3D-model of a specific urban setting and it allowed to interactively
change view-position and to alter various representation types. Thus, the architects were provided with much
contextual data for a specific design task. The evaluation of the recordings focused on how the provided data
served as information for the architect and subsequently how this information triggered the emergence of their
design ideas.

The insights contribute to the current knowledge about the architectural design process, design media and about
3D-models for design. This new knowledge is supposed to lead to more efficient and creative use of existing tools
and to developments of new types of design media with new features, which are in accordance with appropriate
modes of representation. The gained insights can also lead to a more effective organization of 3D-urban models
so that, during the design process, different needs for information can be better supported with accurate
visualizations. 

This paper will especially focus on the findings and conclusions of the research. Discourse analyses of the recorded
data shows that the virtual representations actually triggered the thoughts of the participating architects. They
were situated in the urban context and their ideas were tightly related to what they momentarily saw. Changing
viewpoints changed their points of view. Coming back to certain viewpoints activated memories to the same
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thoughts. However, the lack of enough 'incubation time' for development of design ideas resulted in relatively
thin-based design concepts. Overall the experiment provided many outspoken insights of reasoning designers at
work.

Research framework

In almost every kind of work we have to deal with an increasing amount of information. It is obvious that not all
the information can be kept solely in the head. We have to note things down and look things up in agenda's,
notebooks, databases and all sorts of documents. The same applies for architects. Architects have the difficult
task to deal with the complexity of cities in order to fit a new design into the yet existing urban context. In order
to make the fit, it is a necessity to make both the urban environment and the design ideas 'virtually realistic'.
The virtual realism can help to foresee the real future in which design and the context ultimately come together.
The superimposed 'image' of the design within its urban setting gives the architect feedback for further
development of the design and it allows for having reasonable communication with the client.

The typical aspects for this research are related to information representation and architectural design. The
problem, the research goal and benefits can be summarised as follows:

The problem
• the current urban environment changes rapidly, 
• designers need to get and maintain a good view on the actual situation,
• in the design office, the design team depends on collected data and the sometimes cumbersome

representation of the data on media,
• the way the collected data is represented has much influence on factual awareness and inspiration during

the design process,
• currently available technologies potentially allow designers to get a vivid, changeable, personalised view

that instantly answers specific questions about the site, its context and the state of the design,
• however, the new technologies, the designer’s preferences, the needs and the effects of different

representations are not clear, 
• the available media are by far not optimal for providing the right representations, corresponding to the

vivid changes in information needs during the design process.   

The goal
• to find a set of visual representation types in perspective projection in accordance with specific

information needs of a ‘designer in action’,
• to find effects of a prototype medium that responds (in a limited way) to the needs of a ‘designer in

action’,
• to be able to advise students and architects on the use of design media and the development of visual

representation systems for design and to guide the collection process of useful data for design in a
specific context,

• to add new insights on research methods for design and design media research. 

The benefit to the field of architectural design 
• the importance of the urban building site as context for design gets renewed attention,
• next to factual realistic information of a building site, there will be new insights on the importance of

visual more and less realistic representations in order to foresee the impact of design in its future context,
• new insights will be gained about inspiration, about getting unexpected thoughts, on the basis of re-

presented visual information. 

The benefit to the field of design (media) research   
• research of effects and chances for traditional media (e.g. architectural enthescopy and sketching) will

get continuation in newer (digital) media, which entail both similar and different characteristics,
• design research will get an example of a ‘conversational constructive design study’, which partially gains

from protocol analyses methods and partially from a more narrative approach that does not exclude
‘influences from the research setting’ in the discussion of findings.
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Hypotheses and test-system

In order to make progress in the research, in parallel, theoretical and practical (programming) tracks were
followed. The study of numerous theories led to the following set of hypotheses for the research experiment:

• There is a feeling of situatedness in digital 3D-models that represent a design context. 
• Newly available digital media can provide dynamic views and adaptable representations that lead to

different forms of situatedness. 
• Different forms of situatedness stimulate a more vivid reflective conversation, which holds focus,

concentration, reframed thoughts and shorter design cycles. 
• Adaptable models OF context provide enough inspiration to become models FOR design.
• Dynamic views and adaptable representations can be used to evaluate design in its context and stand

out against fixed serial visions.
• The design process (in the office) can benefit from the withdrawal/separation from the real site and all

constrains in the built environment as it allows more freedom to think about the (im)possible and
(un)desirable alternatives.

• Combining the 'think aloud method' with intermediate instructions, conversations and direct questions
gives more appropriate results.

The first two hypotheses were stated in reference to the concept of situatedness in the work of: (Dibbets, 2002),
(Gero, 1997-1998) and (Clancey, 1997). Situatedness, the awareness and effect of contextually, can be seen as a key
indication whether or not a contextual simulation model communicates specific urban features to the user/designer. 
The third hypothesis was stated in reference to the work of: (Schön & Rein, 1994, p.178) and (Schön & Wiggins
1992). In brief, part of their work deals with the framing of ideas, and the possibility to change the frame in order
to think in different ways.  
The fourth hypothesis was in relation to (Glanville, 1996) who underlines the use and potential that comes from
models that allow interaction, growth and operation. The fifth hypothesis was in comparison to (Cullen, 1961)
who propagated a sequence of picturesque urban impression (serial visions) as a means to communicate
architecture to the client. The seventh hypothesis reacts to (Van Someren et.al., 1994) and (Hamel, 1990) who
describe an instructive method to reveal an architect’s design thoughts (think aloud method).

The practical track resulted in a number of programmed prototypes (in Virtual Reality Modelling Language (VRML)
and JavaScript) that were finally merged into one software system that could be tested by participating architects.
These ‘test participants’ were given tasks related to phases of a design process. According to their ‘visual needs’
and by means of the prototypes, they could change visual aspects of an urban context-model. They could place
their design-model within the context-model and they could also evaluate other designs for the site. 

A VRML-model was made of a non-existent neighbourhood.  The model consisted of several parts which can be
switched on and off in order to get the right view. The view settings can be chosen by means of an icon menu.
The object transparency and the atmosphere (fog) in the model were made parametrically adaptable. 

While ‘wandering’ through the virtual model, the
architects could express their view-preferences in terms of
characteristics (such as: the abstraction or detailed-ness of
facades and whether or not there were trees and scale
puppets visible), environment characteristics (such as: fog
and transparency) and specific viewpoints (such as: eye-
level-views or an animated helicopter-view). Several times
the architects were questioned about their spatial
understanding of the urban site and along the process
they could make first sketches and express their design
ideas. After the virtual site visit, each architect made a
design for the open area in the urban context (see figure
1). In a second research session the design was to be
judged in relation to that context. In this second virtual
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Figure 1: the experiment system.



walk, the architects again expressed their preferences and talked about their visual understanding. During the
experiment, the model images on the screen were captured and the sound was recorded. This resulted in six
illustrated interviews with architects. Thus the research gave many insights in architects’ view preferences and the
‘design-process-effects’ of the views. The flow of the test was arranged by means of a research protocol. 

Findings and Conclusions

Initial research findings
Discourse analyses of the recorded data shows that the virtual representations actually triggered the thoughts of
the participating architects. They were situated in the urban context and their ideas were tightly related to what
they momentarily saw. Changing viewpoints changed their points of view. Coming back to certain viewpoints
activated memories to the same thoughts. However, the lack of enough 'incubation time' for development of
design ideas resulted in relatively thin-based design concepts. Overall the experiment provided many outspoken
insights of reasoning designers at work.

The research provided many answers and several unexpected insights. In advance of the PhD thesis, the overview
in this paper is kept short and just indicative, while it takes many more pages to accurately ground the
conclusions. The view-preferences for personal use in the design process differ from the preferences for
communication with clients. 

As architects are already trained in reading abstract drawings, they often want to see similar abstract views in
virtual reality models. The abstractness of form without texture enables them to focus on specific spatial aspects
of the design and the site. In the communication with the client, the participating architects preferred to make
the design as clear as possible, while the representation of the urban environment (the urban context) could be
shown in a less realistic way. In order to achieve this, the use of transparency was an unexpected means to
suppress the presence of the environment. Also a black and white representation of the surroundings in
combination with a coloured design was preferred. Other interesting results of this research are concerned with
the differences between ‘overview’ (birds’ eye view) and ‘insight’ (eye-level view) and about the emergence of
initial design ideas while observing the different model impressions. Most surprising was the way in which the
initial design ideas quickly rooted into the architects’ narrative. 

It can be concluded that such research needs to be continued in order to discover the important role of ever-new
design media on the thought processes of architects while they use the new media. Quality of a digital model is
too often considered to be equal to features that support realism in the images. Realism is only one quality.
Unrealistic, schematic or reduced aspects proved to be other qualities in the representation of a city-model.   The
provision of environmental context-awareness is possible by means of adaptable model sets in e.g. a VRML
presentation. However, it became obvious that the reduction to just one medium impoverishes the perception
and understanding of the 'real world' for which architects have to design their buildings. VR can extend the
understanding, it cannot replace a site visit. Re-presentation is a powerful aspect of media; the 're' implies
adaptability that can be used for alternative views that might trigger alternative thoughts.

Protocol Analyses
Both Protocol Analyses and a more interpretive type of Discourse Analyses were used as methods to reveal the
architect’s view preferences and the effects. The protocol analyses used a large set of protocol codes. In the
framework of this paper, the list of codes (see figure 2) is provided and the method of using interview transcripts
(see figure 3)  are briefly discussed.    

Six  architects were interviewed. All experimental evidence of the research comes from what they did and what
they said. In order to make the interviews manageable for further interpretation, the following process was
undertaken:

First, all interview recordings were viewed back. The spoken text was typed in and the most important screen-
images were placed in an inner column of the type space, in correspondence to the texts. References to specific
images were placed in the text. All texts of the interviewer were set in an italic typeface. The names of the
participating architects were replaced by neutral indications (e.g. Architect 1 or short: A1). This was done to make
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the reporting about the research less biased by possibly known names. Each tenth row of the text was numbered
in the margin. The texts were then read for several times and the remarkable aspects were emphasized in a bold
typeface. This resulted in 125 pages of 'inter-view-transcript'. See figure 3 for an example of the transcript. 
Then the interpretation of the transcript was undertaken in two different ways: by means of protocol analyses
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Protocol Analyses Codes :
Ways to look around : 
| bird's-eye view, 90o angle
/ bird's-eye view, ±70o high angle
\ bird's-eye view, ±45o low angle
- ground level view, 1.70 m.
* looking from a specific indicated point, not triggered by what is visible
> looking around in explorative way, wandering triggered by what is visible
< going back to a previous viewpoint
# looking by means of a map
~ looking by means of a preset path (~- a walk, ~-- by car or ~\ circling like a helicopter)

Model Representations :
1 extends of the model: small 145 x 160m.
2 extends of the model: medium 435 x 480m.
3 extends of the model: large 745 x 800m.
P Plain, coloured faces without any texture.
R Rasters indicating meters on facades and ground.
B Black and white facades and aerial picture
B-- Black and white facades, without aerial picture
F Facades and aerial picture in colour
F-- Facades in colour, without aerial picture
L Lines, indicating edges of buildings and the floors.
D Details (street marks, sidewalk tiles, street tiles, crosswalks, lampposts) 
T Trees
..f percentage of fog
..t percentage of transparency

Participant :
view preferences e.g.: p\ prefers to see it from above
checks e.g. : cF- a check with colour Facades from ground level
(re)cognition of r= views, lines, spaces

r& shape
r[ facade
r^ sphere

r: metaphor
r@ reference to other building
r! function, use , what it is
r] dimensions
r) material

ideas i1 first design idea
i2 about context ( in combination with =&[^:@!]) )
i3 further ideas about the design 
i4 ideas based on sketches

opinion o1 about context 
o2 about design
o3 about medium

actions a1 draws a scale puppet
a2 draws a mass
a3 draws lines
a4 draws on paper
a5 takes measurements

wishes w1 to see real situation
w2 to take pictures 
w3 to draw
w4 to use other media
w5 to see casted shadows
w6 to see with a wide angle

opinions about dM Methodological decision
dD Design decision

Figure 2: the coding system for protocol analyses.



and by means of selection of specific quotes that gave (partial) answers to the research questions.
Finally the results of the protocol analyses and the (translated) quotations were combined in overviews that
highlight specific issues of the research.  

Discourse Analyses
While the protocol analyses revealed several facts of the architects behaviours and the number and type of
consecutive actions, the analyses of their specific discourse involved a further interpretation of what they were
actually thinking and doing. 

As an example the quotes about looking in different ways, e.g from eye-level and from above, from two architects
are provided here: “A1: I'm someone who prefers to have overview. Working in plans and sections gives overview,
while insight comes intuitively. The overview involves a system, a pattern. You can compare the overview of an
architect with the skills of a tailor: a tailor imagines a dress out of a flat pattern. The perspective view has a
communication role and can be used to check your design. An overview (plan or section drawing) makes that I
do not forget things, while a perspective drawing puts things behind each other and that makes me fear to forget
aspects that cannot be seen. I use colour pencils in order to structure my drawings. Only if something is very
complicated, you have to draw in 3D. However, 3D is to check, 2D is to make! I think: the more information, the
more insight. But, the less information, the more overview. So, black and white images give more overview and
if more information is added, the more confused I will get. A5: After understanding / knowing the site, I took my
design decisions in this, more extensive overview. That's were you decide about the proportions. I think that
indeed most of the decisions take place on the basis of that level of scale. Then you check the decisions on eye
level.”

The study of developing thoughts of the participating architects were the most interesting results of the research.
Here, only briefly, some motives of one single architect are presented. This will illustrate the type of research and
can be called exemplary for many  other findings that showed quite similar tracks of design-idea development. 
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From the start, the architect in this example was focussed on lines of sight. At first some lines of sights from eye-
level views in the streets were tested and drawn (see figure 4). Then the notion came up that people in the houses
that surrounded the building site, should keep their view to a nearby pond and urban park. Later on this notion
was transformed into a design constraint and then into an operational concept for the whole placement of
masses on the open building site (see figure 5 and 6). Many months later, the architect was asked to draw a
drawing of the design from memory (see figure 7). Again the lines of sights were generative to reconstruct the
memories of the design. 

Figure 4: sketch, lines of sight in the urban suroundings of the site. Figure 5: design drawing, placement of masses on the open 
building site.

Figure 6: 3D design model within its urban context.

Figure 7: reconstructive drawing of the design from memory.

This shows in a stunning way how discourse of a designer can be focussed and directed by single ideas. In the
processes of the other five interviewed architects, similar narrow but generative ideas directed their development
of thoughts. Each time a revaluation of previous observations leaded to stronger convictions and finally to
generative concepts. Architects are trained to underpin their thoughts and to construct logic in their designs and
in their narrative. However, this study revealed that the developing design discourse can sometimes (as in this
study) be too narrow for alternative thoughts. The setting of the research experiment can be blamed to have
stressed the participants to come with ideas in a very short time. On the other hand, from this, in a positive way,
it can be concluded that design systems and group-work / collaboration should support different views, both in
terms of computer aided representation methods and in terms of time and occasion to rethink and communicate
one and the others’ points of view.  
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