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Abstract
Design is a sophisticated cognitive activity that includes experimenting and probing, along with
understanding and testing. It is about making, learning by doing, and thinking in acting. Because design
begins by understanding the existing space with its living culture, potentials, constraints, variables, and
needs; architects must first gain a conception of the architectural space by decoding the characteristics of its
culture and discovering the messages revealed via its built form. It is only then that created ideas or concepts
for that specific space and for specific purposes can become concrete and then tested and evaluated.
Architects must explore the intrinsic nature of the space in question to evaluate their ideas and to
understand the possible effects of their design proposals and to conceive what their solution means in terms
of their implications and consequences. This kind of awareness helps the architect enrich his or her
understanding of space and forms the architect’s own spatial knowledge. Architects should also be aware of
different tools and knowledge resources that are valuable in thinking about space and they should have an
ability to transform their spatial knowledge into design process.
This study investigates the way how undergraduate students of architecture perceive the space in which they
themselves are learning to become architects. This investigation looks at students' achievements in the
elective course “Architectural Morphology” which was given at the School of Architecture of Istanbul
Technical University during the Fall 2009 and Fall 2010 semesters. The course leads students to use an
analytical tool that goes beyond mere intuition and personal experience, namely space syntax, to lead them
to a set of new spatial discoveries related to their own learning environment. In this way some of the
students come to understand that they have relationships with the space that they had not previously
realized, while others are now able to express in words the spaces that were hitherto only visually familiar to
them. The creation of a discussion platform in this course has the potential of guiding the students to better
understand concepts related to space syntax, to think about space, and gives them a lexicon whereby then
can discuss spatial elements and concerns.
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1. INTRODUCTION
Design is a sophisticated cognitive activity that is based on an understanding of existing constraints,
limitations, dynamics, potentials, living cultures, needs, etc. It includes activities such as framing the
problem (Schön, 1988), exploring the relationships, and looking for patterns in the available information
(Lawson, 2003). It is about seeking a primary generator (Darke, 1984), identifying underlying concepts
(Lawson, 2003) and generating ideas. Design is about experimenting and probing and transforming these
ideas into created spatial formations. In other words, it is about making, learning by doing and thinking in
acting (Schön, 1987). Design also includes appraisal activities. When created abstract thoughts, ideas or
concepts became concrete, they are tested and evaluated. As architects critically evaluate their own
solutions they discover more about the design problem. Design is about a solution focusing strategy
(Lawson, 2003, Cross, 2007) in which problems and solutions emerge together. Here, it appears vital for
architects to have a comprehensive “spatial awareness” related to the built environment. New ideas must
both be created and multiplied and then a redesign process must be started based on the new spatial
discoveries that the architect has achieved.
Spatial awareness is gained and enhanced through an extensive understanding of the space. This involves
not only having a detailed grasp of the space the architects will be designing, with its all dynamics, but also
having a detailed grasp of the possible effects of their design proposals, what their solutions mean, their
implications and their consequences. Such an understanding is both crucial for architects to define their
design problems and to inspire them to create novel ideas.
Design problems are regarded as ill‐defined or weakened problems (Rittel and Weber, 1973, Rowe, 1987,
Cross, 2007). Unlike the problems that scientists, mathematicians or some types of engineers deal with, they
are problems without a definitive formulation. Additional questions can always be asked, leading to
continual reformulation (Rowe, 1987). As they have no stopping rule, any time a solution can be proposed.
In this way it is apparent that different formulations of these problems will imply differing solutions. Rittel
and Weber (1973) state that the information needed to understand the problem depends upon one's idea
for solving it. In other words, the process of formulating the problem and conceiving a solution are
concomitant to each other.
According to Cross (2007), designing involves finding appropriate problems, as well as solving them, and
includes substantial activity in problem structuring ad formulating, rather than merely accepting the
problem as given. He implies that designers select features of the problem space to which they choose to
attend and identify areas of the solution space in which they choose to explore. Schön’s statement
strengthens Cross’s idea of the design problem. According to him, in order to formulate the design problem
to be solved, the designer must frame a problematic design situation, set its boundaries, select particular
things and relations for attention, and impose on the situation a coherence that guides subsequent moves,
(Schön, 1988).
In architecture design begins by exploring the problem space and find, discover or recognize a meaningful
structure for it. This structure then helps architects to structure their goals or design concepts and their
solutions. By considering the implications of their proposed structure, they develop and reformulate their
initial ideas to refine their design concept. As the way how architects formulate the problems directly effects
the way how they generate solutions, architects first must carefully look at the spaces that are under inquiry
and identify the distinctive characteristics of the space, than select appropriate goals and realize solutions.
In this process, the architect must be the person who has sophisticated skills in gathering and structuring
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information and use it in a creative way to construct space.
Spatial records that lead to an understanding and decoding of the architectural space primarily focus on the
architect’s own intuition and observations. The architect usually reads and depicts space by the help of
his/her architectural knowledge. In this sense, spatial codes are accumulated by focusing on the architect’s
preferences, experiences and feelings and here the process is subjective, intuitive, and practice oriented.
Architects also use research based knowledge and inquiries to comprehend and think about built space and
the spatial codes are revealed by focusing on evidence and realities. In this sense this process is objective,
scientific, analytic and research oriented.
The architect is not a person who can proceed along one set path. On the contrary, s/he must represent a
creative mind that can combine scientific or research based knowledge with her/his intuitions, experiences,
and ideas, belief systems and values (Dursun, 2007, 2009). S/he is the person capable of manipulating many
kinds of information, blending them all into a coherent set of ideas and finally generating some realization of
those ideas (Lawson, 2004). Here, the discussions about the distinction between science and architecture
can go further. This discussion includes such sentiments as Alexander’s statement that, “Scientists try to
identify the components of existing structures, while designers try to shape the components of new
structures” (Alexander, 1964), Gregory’s (1966) declaration that, “Science is analytic, while design is
constructive” (Cross, 2007), and Hiller’s argument that “Design deals with not only how the world should be
but also how the world is” (Hillier, 1996). Because design is a purposeful activity it expresses both
aspirations and realities. In this process the architect must be the person who enhances his/her spatial
awareness by using different tools and resources and transforming his/her architectural knowledge into
design process as a creative and instigative input.
The aim of this study is to examine on how architects look at their surroundings and to illuminate how they
decode architectural space, what kind of information they gather and which tools are implemented in the
process of structuring their design problem or design idea. By noticing the difference between expert and
novice designers (Cross, 2007), the study takes students of architecture as a case study, and suggest mainly
the contribution of a scientific tool, space syntax, in this spatial investigation process.

2. CASE STUDY: SPATIAL INQUIRIES IN A LEARNING ENVIRONMENT
The study explores the achievements of architectural students in two fall semesters (2009 and 2010) in an
undergraduate elective course, Architectural Morphology, given at Istanbul Technical University Faculty of
Architecture. In this course the students investigate their own learning environment by using a scientific and
analytic tool, namely space syntax, so as to gain a better understanding of the spatial elements of a familiar
space. This tool allows them to discover the detailed structure of a space as they clarify the intrinsic nature
of their learning environment. It reveals them their spatial discoveries so as to improve their understanding
of space and allows them to discover those elements related to spatial conceptualizations. The study tries to
obtain answers to the following questions: Is it possible to map our intuitive conception about architectural
space with science or research based approaches? Does science feed our intuitions or confirm our
presumptions? Does science create a new awareness? Is it possible for architects to understand and think
about architectural space with the help of scientific tools? Based on student records the study aims to
present potentials of space syntax in thinking and talking about space.
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As all we all know, most projects and most design curricula begin with site analysis and careful, at times
measured, depictions of the physical fabric (Treib, 2008). We map the built environment and try to
understand the world around us (Harman, 2004) and how we live in that particular space. We record
different aspects of that space such as use of space, movement patterns, social interactions or site’s building
forms, histories, and its topography in an interconnected way. Whether we are analyzing a building, an
urban site or a landscape, the records describe what already exists. These are personal inquiries that allow
architects to better see and understand that space. Farrely (2008) calls these records “analytical sketches”
and implies that a series of analytical sketches will describe the thinking and evolution of the design idea.
Accepting analytical maps or diagrams as design tools for the investigation of the intrinsic nature of a
particular space and bases for identifying design problems and ideas, this work reveals a series of maps
created by students of architecture taking their learning environment as an area of observation. During the
course the students are expected to decode and map the life pattern and its related spatial codes, rules and
meanings in the building in which they are being educated. They are led to primarily concentrate on
movement patterns, flow structure, organization of spaces, activities and social interactions. Visual
perception, way finding issues are put into consideration and the meanings of some spaces such as the open
courtyard, halls, etc. in Taşkışla life are explored.
The goal of the experimental study is to answer the question of how the intrinsic nature of space in Taşkışla
can be described. In the scope of the work, students are encouraged to investigate the space by focusing on
the following questions:






How do we experience space and life in Taşkışla?
How do we perceive Taşkışla?
How do we move in Taşkışla?
How do we use Taşkışla?
What roles do some of the specific spaces such as courtyards, halls, and activity space play
within the life culture of Taşkışla?

Students are asked to form a research question and visualize their spatial readings to enlighten these
personal interests. In this discovery process they are expected to use the idea and tools of space syntax.
Spatial maps are created by groups of two or three students. Final works are shared and opened to
discussion in the studio by the contribution of students from each group. Here, their research interests,
implemented tools and the use of space syntax in the process are comparatively evaluated.
The building under investigation, Taşkışla, serves as the School of Architecture of Istanbul Technical
University. It was constructed between 1848 and 1853 as a military medical academy for the Ottoman Army.
In 1944 the building was transferred to ITU and restored by German and Turkish architects as a school of
architecture. In 1983 Taşkışla was classified as a first degree historical monument (Figure 1).
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Figure 1. ITU Faculty of Architecture, Taşkışla

Taşkışla has a symmetrical rectangular layout in which four towers at each corner contain circulation
elements such as stairs and elevators and service units such as toilets. In this spatial organization, an open
courtyard takes place in the center of the plan layout and forms an important activity space. It brings
students and instructors together especially in summer and spring times and hosts festivals and Taşkışla
events. Wide and long corridors connect spaces between the towers. These corridors help user to build up
his or her spatial cognition by creating vast vistas and contribute the building life by hosting temporary
activities such as exhibitions, workshops, studios, etc. However they also form long journeys between spaces
by leaving high percentage of the total space as circulation elements.

Figure 2. Ground Floor of Taşkışla
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Activity spaces such as offices, studios, lecture rooms, computer laboratories are located along the corridors.
Some of them are designed facing towards the open courtyard while the others are organized facing
towards the street. Lecturer offices are placed into two levels by using the advantage of floor height which is
around 7 meters. One can easily trace the activities in design studios by the help of their transparent walls
along the corridors. Social spaces such as cafeterias, refectories, conference halls, libraries are at corners.
Among four levels, basement level is allocated for laboratories and model shop and some service spaces,
ground floor for some social spaces and lecturer offices, first floor for design studios, lecturer offices, lecture
rooms and library and second floor for design studios and administrative offices (Figure 2).
The symmetrical and introverted plan layout creates difficulties in way finding especially for the new comers
in Taşkışla. The visual connection in the spatial structure is restricted between ground and first floor in the
open courtyard and includes no circulation element.
Taşkışla uses the advantages of being located in the center of the city and in close relation to its social and
cultural life. The building is located on one of the main traffic axes of the city and the main entrance takes
place on this artery. Apart from this, a secondary entrance is designed at the back of the building having
connection from the basement floor. This creates a link between the building, its car park area and one of
the city’s main green parks.

3. GROUP WORKS: MAPPING TAŞKIŞLA
Student profiles of this research have been formed within the 2008‐09 and 2009‐10 academic years.
Group 1: Analysis of Visibility Characteristics in the Spatial Pattern of Taşkışla, 09‐10
Working Team: D. Ustem, E. G. Oztoprak, C. Uzun
The aim of this work was to focus on the potentials of spatial structure of Taşkışla in terms of “seeing” and
“perceiving” by underlining this main question: How easily do we access the space that we can see or how
easily do we see the space that we can access in Taşkışla? The intent of the study was to explore the
following questions: How permeable is the spatial structure of Taşkışla? Why do we lose our way in Taşkışla?
Why do we feel as though we are in a labyrinth when we walk through the circulation system of Taşkışla?
Before making the spatial analysis the team made the following assumption: We lose our way in spaces only
when there are reverse relationships between the characteristics of visibility and accessibility of that space.
Then to analyze the visibility characteristics in Taşkışla the team carried out a survey between floor plans
using their own perspective backgrounds. Accepting that an eye is moving through characteristic points
between Taşkışla floors, graphic based figures were prepared to map the visual fields for Taşkışla (Figure 3,
4).
The students then used syntactic tools to research the space and next prepared justified graphs for each
floor focusing on connectivity characteristics of spaces and RA values (Figure 5). As they were not familiar
with the space syntax software they preferred to use popular graphic software programs such as adobe
photoshop, illustrator, etc., to construct a colored graph that mapped the RA values. A density of tone from
dark to light red, with lightest red indicating most integrated areas, was used to represent the degree of
relative integration. Figure 6 is an overlapping map that superimposes the visibility graphs prepared with
CAD software and demonstrates the integration structure for the second floor of Taşkışla.
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Taşkışla
Figure 3. Visibility Graphs for Ground Floor of Taşkışla

Figure 4. Visibility Graphs for Three Floors of Taşkışla
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Figure 5. Justified Graphs for Three Floors of Taşkışla

By overlapping the depth and visibility maps onto each other, the students tried to think about the spatial
perceptions of the floors of Taşkışla. According to their conclusions, this perception is different for each
floor. Even though Taşkışla has a symmetrical plan layout, the students implied that this is the result of
changing functions and density of use for the spaces that are identical to each other on different floors.
The students also discovered that there is direct relation between visibility characteristics of the spaces and
their integration values. Most visible spaces are integrated spaces that usually appear as big halls in the plan
layout. On the other hand some studio spaces and lecture rooms are segregated spaces with the lowest
capacity of visibility. This finding supports the students’ individual experiences as being users of Taşkışla. The
most striking point is that among the circulation spaces stairs appear as relatively segregated spaces. At the
same time they are not visible in the space structure. It can be suggested that the visual relations between
floor plans in Taşkışla are rather limited and it is this characteristic that results in the difficulty in finding
one's way in Taşkışla building.
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Figure 6. Relation between Visibility Characteristics and Integration Structure

Group 2: Analysis of Activities and Spatial Use in the Main Courtyard of Taşkışla, 09‐10
Working Team: A. Gungor, B. Celik, N. Gurlesin, Y. Yalgın
The aim of this work was to focus on the living characteristics of the main courtyard while trying to find
answers to the following questions: How do we live in the main courtyard of Taşkışla? What specific critical
spaces in the whole configuration feed the main courtyard in terms of movement flow? What is the role of
this space in the circulation pattern of the ground floor? Are there any specific spaces that are shaped by the
space use even though there are no borders or divisions in the main courtyard? Are the main hypotheses
and observations of students related to the space use in main courtyard of Taşkışla supported by the life
reality in that specific place?
In the scope of the work two different scenarios were prepared by the students. Since restoration work was
underway on the east façade of the main courtyard, the first scenario took into account the current situation
while the second one concentrated on the scenario assuming the work was completed. The team engaged in
a daily study of the courtyard and mapped the movement traces of the building's inhabitants between 7.30
am and 19.30 pm. The characteristics of space use were then formulated into a graphic figure dividing the
main court yard space into a grid structure and representing density of movement by the density of tone
from warm to cold colors (Figure 7).

S.1

restoration works

main
courtyard

main entrance
Figure 7. Movement Flows in the Main Courtyard of Taşkışla
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Taşkışla‐ scenario 1

Taşkışla‐ scenario 2
Figure 8. Syntactic Analysis Related to Two Different Scenarios of the Main Courtyard of Taşkışla

The team also carried out syntactic analysis related to two different scenarios. The idea was to test their
individual assumptions based on individual experiences and intuitions by the use of a more scientific tool to
explore space (Figure 8).
The students came to the conclusion that movement flows are affected by a number of different factors that
vary from sociological factors to traditions and physical elements, etc. Human action is affected by wide
clusters of different variables such as destination points, selection of shoes, distance, etc. As these clusters
are also variable for each action of movement, the range of movement patterns are so wide that they
become unpredictable. However when the built environment is accepted as an invariant element forming
the flow pattern, generalizations can be made about the characteristics of the space in question. The work
demonstrates that when the invariant elements are supplied to the space syntax software in a correct way,
the spatial analysis will reflect the real situation. The syntactic analyses indicated that the restoration work
on the east façade changed the use of the space with the result that the northern part of the courtyard
became much more densely used. This syntactic finding was also supported by video recordings. The
students acknowledged that the use of space syntax to conceptualize space was a valuable experience that
gave the students the opportunity to read and understand invariant characteristics of space and that led to
enhancing the awareness about spatial concerns. Despite this, they also suggested that a syntactic analysis
can prove inadequate when working on a hypothetical proposal as there is a probability of whole spatial
data not being processed in a proper way.

Group 3: Mapping Movement Flow in and around Taşkışla, 09‐10
Working Team: D. Iyikul, D. Uzal
The aim of this work was to focus on movement patterns and the use of space in and around Taşkışla. The
study intended to explore the following questions: Why is the symmetrical and rectangular plan layout of
Taşkışla not working, and not being used and perceived symmetrically? How can we use sketches and
collages related to spatial perception, movement traces, space use and visibility characteristics and
documentations related to daily sound analysis to understand space in Taşkışla? The students implied that
Taşkışla does not accept movement flow from the outside to the interior space, which is perpendicular to
street façade and as it appears in the floor plans. Users approach Taşkışla by walking parallel to the main
façades and the depth of visibility does not penetrate into the interior space. The introverted plan layout
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shapes our perception by confining the relations between the inside and outside and since the back door
which opens to the backyard on the basement floor is kept closed, only one door on the street façade
provides access to the users of the building. This inner space uses a ground floor that is separate from the
rest of Taşkışla and thus destroys the opportunity to connect the interior space to surroundings such as car
park, Macka Park, etc. (Figure 9).
The students concluded that the user's depth of visibility or perception is limited by the walls of the open
courtyard and this causes difficulty in finding one's way in Taşkışla. The open courtyard is a part of the
ground floor living space with a visual and acoustic connection between ground floor and first floor through
this open space; however the high parapets severely limit this connection on the second floor. The glass
walls of the studio spaces and lecture rooms along the halls in the interior space act to enhance our
perceptions and shape our movement patterns. Both voice recordings and movement traces show that
individual floors do not work in similar fashions and the symmetrical plan layouts thus fails. The students
suggest that this formation is the result of activity patterns in the whole layout and the limited basement
floor plan that has only been created beneath the east wing. Academic offices face the exterior façades and
are separated from the main circulation elements by opaque walls. This formation limits the visual fields of
users and deprives users, especially guests of Taşkışla, of way‐finding reference points. Circulation in the
plan layout is restricted horizontally by the wide halls and vertically by the stair halls in the corner towers.
The students found this spatial characteristic to be considerably rigid. According to them while this feature
eases the space conceptualization, it also creates difficulties in moving within the space.
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basement floor

ground floor

first floor

second floor
Figure 9. Spatial Accessibility in Taşkışla

Group 4: Analysis of Circulation System of Taşkışla and Mapping and Testing New Scenarios, 08‐09
Working Team: D. Yetisti, A. Genc
The aim of the work was to use space syntax to analyze the existing circulation system of Taşkışla. The work
also intended to test different scenarios created on the circulation pattern and then to map their possible
effects in graphic and mathematical approaches.
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Figure 10. Syntactic Analysis for the Existing Space Structure of Taşkışla ‐ First Floor

Figure 11. Syntactic Analysis for the First Scenario

Figure 12. Syntactic Analysis for the Second Scenario

Figure 13. Syntactic Analysis for the Third Scenario
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The first step of this work consisted of the conduction of a syntactic analysis of the original plan layout. The
main interest was given to the halls as they appear to be the most integrated spaces in the whole (Figure
10).
The students created three different scenarios focusing on circulation elements and tried to compare their
possible effects on the whole spatial configuration. The first scenario was to create a passage connecting the
north and south halls on the first floor (Figure 11).
The intent of the second scenario was to connect the studio spaces on the east and west façade on the same
floor (Figure 12). The third and last scenario aimed to bring together two scenarios by linking the four halls
into each other thus generating an alternative circulation system (Figure 13). The syntactic findings indicate
that the proposed new circulation spaces decreased RRA values numerically and the whole configuration
tends to be more integrated. This situation is more dramatic in the third case.

Table 1. Student Works on Understanding Space in Taşkışla

EXPLORING / MAPPING
SPACE
research interest

tools

use of space syntax

STUDENT WORKS
G. 1
visibility
accessibility
way finding
circulation
perception
perspective analysis
syntactic analysis
understanding space
testing hypothesis /
exploring personal
assumptions

G. 2
movement flow
space use
variant /invariant
elements of space
film recordings
individual mappings
syntactic analysis
understanding space
testing hypothesis /
exploring personal
assumptions

G. 3
movement pattern
space use
perception
visibility
accessibility
voice recordings
individual mappings

G. 4
circulation
spatial integration

‐

understanding space
testing different
scenarios in design

syntactic analysis

In this experimental study, students of architecture used space syntax both to decode space and the life it
depicts and to test different design proposals with their possible effects. Space is investigated in terms of
created movement flow, visibility, accessibility, perception, way finding, social interaction and space use
(Table 1). These can be described as inventive attempts for exploration and comprehension of space.
Because the students are facing syntactic tools and concepts for the first time they are inexperienced in
their productions. While the use of space syntax is limited and the technique is handled at different levels by
each group, the results themselves are promising. Some groups of students concentrated on the entire
configuration, while others focused on particular spaces such as the open courtyard and halls. The initial
reservation seen among the students when asked to adopt a scientific approach in mapping space resulted
with a tendency to test the intuitive conceptions which are acquired by Taşkışla users with the use of a
scientific tool. Students tended to support their syntactic maps and measurements with films, visual
recordings and architects’ own sketches. Based on the students’ records, the space syntax tool proved
useful; however, the students maintain that intuition and science must work together in design thinking and
also say that the specific characteristics of the space must be well defined in order to carry out syntactic
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analysis of the spatial data. They conclude that space syntax is only one way of thinking about space by
focusing on the organization of spaces, movement patterns and their social meanings.

4. CONCLUSION
According to Lawson (2003), design involves a sophisticated mental process capable of manipulating many
kinds of information, blending them all into a coherent set of ideas and finally generating some realization of
those ideas. However in design, the solution does not simply lie there among the data; it has to be actively
constructed by the unique efforts of the designer (Cross, 2007). Here the architect is a person who knows
where and how s/he gets the information and the way to transform them subtly into the design process.
Design in architecture first begins by understanding and comprehending the potentials of space that the
architect will be attached. This enhances his or her awareness of space and helps him or her to define the
design problem and design concept. This study tries to observe this cognitive process by taking less
experienced architects, students of architecture, as a case study and decoding their personal recordings in
terms of tools that students use to discover their surroundings. The study also creates a discussion on the
contribution of a scientific method, space syntax in this process and its capacity of use as a discovery tool in
searching space.
Space syntax, the subject of this study, is a scientific or research based approach for exploring,
understanding and evaluating architectural space. It is about configurational relation of part to whole, and
aims to express these peculiar properties of configurations in a consistent, rigorous and quantitative way.
Space syntax is not, however, simply about quantification; it also exploits nondiscursivity by using graphic
representations of configurational properties, including quantitative properties, so that the intuitive eye and
the analytic mind can work together in detecting the hidden patterns in architectural things (Hillier, Hanson,
1997).
Based on the students’ records, space syntax can be accepted as a kind of mapping in which the built
environment is presented as a spatial and social network and one that depicts the potentials of movement.
However this kind of mapping differs significantly from those gained from architects’ cartographic drawings,
analytical and conceptual sketches. Here, scientific and research based spatial data become more important
than the subjective observations of the architects. Space syntax carries architect’s spatial intuition into a
scientific, persuasive platform by focusing on evidences in understanding space. In other words, it creates an
evidence‐based conception of space. By this way, sometimes intuition becomes more visible and
measurable, sometimes unknown characteristics of space come to light. New findings urge architects to ask
new questions by opening new directions in design process.
The aim of this scientific or mathematical tool is not to foil the architect’s intuition, but rather the goal is to
allow both approaches to work together to enhance spatial awareness. The emphasis in this process is that
of mutual benefit and has a potential that is valuable for design as a discipline since we all recognize that
design has its own distinct intellectual culture and has its own ways of knowing, thinking, acting (Cross,
2007). We can use science not to formulate spatial formations but as an inventive and creative tool that will
bolster architectural intuitions.
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