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ABSTRACT

SPATIAL ATTRIBUTES OF LEARNING ENVIRONMENTS THAT
CATALYZE THE MENTAL AND SOCIO-PSYCHOLOGICAL
FACTORS ENHANCING DESIGN STUDENTS’ CREATIVITY

Atak Akbulut, Hazal

MS. in Urban Design, Department of City and Regional Planning
Supervisor: Assoc. Prof. Dr. Anlı Ataöv
February 2014, 140 pages

This study aims at extracting the relationality of spatial attributes with the
mental and socio-psychological attributes that enhance the process of
creativity. To do this, the study investigates these attributes and the generation
of a creative act, defined as novel and valuable. In this way, the study aims at
reaching the spatial attributes which can be implemented in designing a
creativity stimulating environment.

Previous studies describe creativity as a social process. In the various phases of
this process, different mental, social and psychological attributes come into
play. In this study, the context of this issue is approached through the
differentiation of mental, social and psychological attributes that come into
play in each phase of the process of creativity, revealing different activity
patterns and this generates the differing needs in a spatial configuration. In line
with this approach, the survey is carried out in the case area of METU Faculty
of Architecture, using the design students as subjects. The study examines the
v

design students’ perceptions of this issue and traces the activity patterns and
spatial configurations revealed in the literature review. At the same time, the
METU Faculty of Architecture is evaluated with respect to the spatial attributes
that may have positive and negative effect on students' creativity.

Keywords: Creativity Enhancing Spatial-Environmental Attributes, Creativity
Enhancing Socio-psychological and Mental Attributes, Organizational Level In
Process of Creativity, Individual Level In Process of Creativity
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ÖZ

ÖĞRENİM MEKANLARINDA TASARIM ÖĞRENCİLERİNİN
YARATICILIKLARINI TEŞVİK EDEN ZİHİNSEL VE SOSYOPSİKOLOJİK ETMENLERİ TETİKLEYEN MEKANSAL ÖĞELER

Atak Akbulut, Hazal
Yüksek Lisans., Kentsel Tasarım, Şehir ve Bölge Planlama Bölümü
Tez Yöneticisi: Doç. Dr. Anlı Ataöv
Şubat 2014, 140 sayfa
Bu çalışma, özgün ve değerli kavram veya malzeme üretimi olarak ele
aldığımız yaratıcılık eyleminin, süreçler doğrultusunda meydana getirilme
aşamalarını ve bu süreçleri tetikleyen zihinsel ve sosyo-psikolojik etkenleri
inceleyerek, bu etkenlerin mekanın fiziksel öğeleriyle olan ilişkiselliğini ortaya
çıkarmayı amaçlamaktadır. Bunun sonucunda da yaratıcılığı teşvik eden
mekanlar tasarlanmasına imkan sağlayacak mekansal etmenlere ulaşmayı
hedeflemektedir.
Yazında yaratıcılık bir sosyal süreç olarak tarif edilmiş olup, bu sürecin her
aşamasında faklı zihinsel, sosyal ve psikolojik etkenlerin devreye girdiği ifade
edilmektedir. Bu çalışmada, konuyla ilgili yazında ifade edilen bağlam,
yaratıcılık sürecinin her aşamasında devreye giren zihinsel, sosyal ve psikolojik
etkenlerin farklılaşması sonucu bu aşamalar için farklı davranış modelleri
oluştuğu ve bunun mekanın örgütlenişinde farklı gereksinimler yarattığı
şeklinde ele alınmıştır. Bu yaklaşım doğrultusunda, ODTÜ Mimarlık Fakültesi
vii

örneklem

alanında

Mimarlık

Fakültesi

öğrencileri

üzerinden

yapılan

araştırmalarda öğrencilerin bu bağlamdaki algıları sorgulanmakta ve yazından
çıkarılan davranış modelleri ve mekansal örgütlenmelerin izleri aranmaktadır.
Aynı zamanda, ODTÜ Mimarlık Fakültesi, bütün bu çerçevede, mekansal
olarak yaratıcılığı olumlu ya da olumsuz olarak etkileyen yönleriyle
değerlendirilmektedir.
Anahtar Kelimeler: Yaratıcılığı Tetikleyen Mekansal-Çevresel Etmenler,
Yaratıcılığı Tetikleyen Sosyo-Psikolojik Zihinsel Etmenler, Yaratıcılık
Sürecinde Örgütsel Aşama, Yaratıcılık Sürecinde Bireysel Aşama
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CHAPTER 1

INTRODUCTION

1.1. DEFINITION OF THE PROBLEM

In a world which asserts the significance of change and yet often is left behind
in responding, creative thinking becomes an important issue to address to
ensure the sustainability of change. We consciously or unconsciously use our
creative thinking in every aspect of our lives. However, we become more
aware of it when our thinking produces something new which we can see,
touch or smell.

In Western philosophical tradition creativity originates from the themes
individuality and innovation. This has begun to change slightly as national and
local governments have come to see creative work as more central to economic
prosperity. Hence the emergence of accounts of creativity that sees it as
residing in particular types of urban formation (‘creative cities’) or in
relationships between individuals and groups (‘creative networks’) (Julier And
Moor, 2009). Creativity is seen as a social process and an enhancer of
economic prosperity and improvization which has led social scientists to
develop methods for enhancing creativity. Sociologists and psychologists have
especially worked on the development of collaborative creativity. In his article,
Kenny (2008) presents Wilber’s (in press) transpersonal stages. He illustrates
how organizational leaders facilitate creativity through reflective practice.
Presenting evidence regarding the field effects of collective consciousness, he
suggests that “our minds and hearts interact in subtle yet powerful ways, which
1

leaders can intuit, to support the emergence of collaborative creativity.” In
literature collective/collaborative creativity is contextualized with some
organizational activities such as coordination, teamwork, motivation,
cooperation among group members, interactions, generating synergies, sharing
knowledge, team cohesiveness.

The increasing role of creativity is also prevalent in design and accordingly in
design education as much as in technology. In line with the changes in
approaches, the design paradigm also shifts from approaching a problem with a
mechanistic and dualistic way to conceptualizing it holistically (Aydınlı, 2007).
Instead of focusing on the learned outcomes such as specific knowledge and
concepts, the new paradigm equally values learning by experience where
creative thinking becomes a major challenge in stimulating and guiding the
manifestation of a creative product. Aydınlı states that learning by experience
necessitates a holistic way of thinking instead of a dualistic one, in other words
a “both/and” way of thinking instead of an “either/or” way. She addresses
flexible thinking in order to enhance the “both/and” way and says that students
have to be encouraged to be creative in order to have a flexible mind, to
tolerate ambiguity, to view things metaphorically, to challenge their
assumptions, and reverse their expectations by asking questions within a
comprehensive and open-ended structure. Creative thinking is not only critical
for creating a design product but also for discovering patterns, relations and
also knowledge which has become a purpose instead of a tool in new design
process. For these reasons, methods are being developed for enhancing creative
thinking in design education. Through this study we hope to contribute to this
context.

Within this framework, the study aims at synthesizing the creative thinking
with a holistic approach, allowing the boundaries of the notion to include
perception, conception, action, interaction, awareness, all that may take to
make the experience realized in space and time. With the help of this synthesis
that include many-sided cognition about the issue, our aim is to extract
2

creativity enhancing attributes through “space”. We do this in line with the
notion of the “instructiveness of space” (Keskinok, 2007). We argue that space
both stimulates our feelings and forms our mental and physical activities within
that space. Keskinok states that space, in our daily lives both in the short and
long term puts certain restrictions upon our activities, conditions and directs
us. That being said, the study focuses on the spatial attributes as driving forces
for creativity within the context of design students’ creative thinking and
experience in their learning/designing environment. To do that, we use a
variety of perceived mental and socio-psychological attributes that emerge in
different phases of the process of ‘creating’ in relation to people’s spatial
experiences. Some of these are interaction, communication, togetherness,
socializing, mental relief, calm, peace, quiteness, inspiration.

The study chooses the Faculty of Architecture at Middle East Technical
University as the research setting and its design students as subjects assuming
that their everyday design practice in school would be more approachable and
that exploring this would provide richer insight into the notion and experience
of creativity. In this way, the study aims at extracting the spatial attributes which can be implemented on design- that help transforming learning space
into a ‘creativity-stimulating’ environment for design students. In this respect,
selection of this sample group gain another meaning because of them being
those who also design space. So, they evaluated space from many perspectives
with both spatial attributes and mental and socio-psychological attributes that
the space is associated with. The study is based on individuals’ perceptions in a
single space. It does not involve a comparative analysis.

1.2.STRUCTURE OF THE THESIS

The thesis is composed of six chapters. Chapter 1 presents the definition of the
problem and provides rationale of the thesis.

3

Chapter 2 presents literature review about the process of creativity. This study
predicates on the theory of process of creativity which was specificated in
literature. In literature four phases of creative process are described such as
preparation, incubation, insight and evaluation/elaboration. It is also stated that
due to the differentiation of these phases in terms of activity patterns and
mental/socio-pschological

conditions,

their

correlation

with

space

is

differentiated, too. Additionally, it is stated that creative thinking is composed
of a two-pole (convergent and divergent thinking) thinking system. And this
two-pole thinking erases strict borders between phases of the process and
creates a transitional relation between them. We structured this chapter by an
inductive method. Firstly, we investigated phases of the process in detail.
Secondly, related mental and physical activity patterns are examined. And
finally spatial necessities are investigated which emerged from these patterns.
Finally spatial configurations of creativity enhancing environment are
synthesized.

Chapter 3 investigates the role of creativity in design education. To reinforce
the rationale of the thesis study given in part 1.1, firstly, emerging approaches
in design education and importance of creativity process is mentioned. We
examine in this chapter if the phases of process that emerged in literature
review also apply to design education, too. Secondly, the role of design studios
in collaborative stages of the creative process are researched.

Chapter 4 presents the methodology of the thesis. Chapter provides an
overview of the used research methods in this study. Secondly, the respondents
who were interviewed are presented. Finally, data collection and data analysis
techniques used during the research process are described.

Chapter 5 analyses the questionaries with content analysis method. In the first
two parts of this chapter spatial and socio-psychological attributes which
emerged from students answers are separately analysed. In the third part,
relationality between these two types of attributes are investigated. The
4

physical state of the faculty in terms of spatial integration is examined. Validity
of previously defined attributes in literature review are tested. And finally,
perceptions of three different design disciplines concerning the process of
creativity are compared.

Chapter 6 is conclusion part of the thesis which consists of a summary of
research findings and spatial evaluation of METU Faculty of Architecture in
terms of creativity enhancement according to analysis in chapter 5. This
chapter also highlights the limitations of the study and provides suggestions as
to how the research findings may help to eliminate these limitations.

5
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CHAPTER 2

PROCESS OF CREATIVITY

This study conceptualizes the notion of “creativity” as a process of developing
an idea or concept which is novel, original and at the same time valuable. This
calls for an analysis of the “creative act” as a process in which both the
individual and social contexts have defined roles. Creativity does not take place
in a single moment. To admit that an act is creative, the action of creating
should involve value creation, imagination and materialization of the created.
At the same time it should be confirmed that the product is valuable.
Csikszentmihalyi (1996) states that, “There is no way to know whether a
thought is new except with reference to some standards, and there is no way to
tell whether it is valuable until it passes social evaluation. Therefore, creativity
does not happen inside people’s heads, but in the interaction between a
person’s thoughts and the sociocultural context. It is a systemic rather than an
individual phenomenon.”

In this study, with reference to the literature, we analysed the creative act as a
process. Firstly, we gave the definitions

of the phases of the process.

Secondly, we related these phases with thinking styles and activity types.
Finally we investigated the effects of physical space on these process phases
and activity patterns. We decided to investigate the process of creativity step
by step, beginning with the emergence of the process and coming to its
relationship with space. Our aim in doing this is to reveal most of the social
and psychological issues in the process, in order to match them with the
attributes of physical space. The reason for this is that our main goal in the
7

study is to extract the spatial attributes that play a role in catalyzing the mental
and socio-psychological stimulators/enhancers of creativity.

Deriving from the assumption that “No one is immune to the impressions that
impinge on the senses from the outside” (Csikszentmihalyi, 1996), scientists
have studied the effects of physical space on the creativity process and they
discovered some physical attributes that direct both our pscyhological
condition and activities within this space. After investigating the phases of the
process, the pattern of thinking during these phases, activities that emerged
from this thinking pattern and the role of physical space on activating or
eliminating these activities one by one, we formulated the process as a whole,
from the emergence of an idea to its materialization as a product, focusing on
the relationship between the idea and the space. We present this configuration
in the table below (Table 2.1). This table is a product of our synthesis of the
literature review, which presents how these components, including the phases
of creativity, thinking, mental and physical response, and space are interrelated.

8

Table 2.1 Synthesis of Phases - Patterns and Spatial Configuration

Process Stages

Preparation

Pattern of
Thinking
Convergent
Thinking

Incubation

Insight and
Illumination

Evaluation
and Elaboration

Divergent
Thinking

Pattern of Mental And
Physical Activity
- Interaction
- Face-to-face comm.
- Collaboration
- Information Flow
- Cross fertilization
- Discussion
- Visualization
- Documentation

- Intuitive combination
of information
- Allow for diversion
and border crossing
- Stimulation
- Inspiration
- Motivation
- Freedom
- Mental relief, calm
- Personal comfort
- Physical activity
- Semi-automatic
activity
- Play

Spatial Configuration
- Flat-open space
- Circular structure
- Centralized radial
shape
- Visualization and
interaction devices
- Familiar-comfortable
setting
- Visibility
- Sociopetal furniture
- Privacy
- Cocoon-like space
- Novel and beatiful
surroundings
- Exciting
athmosphere
- Visual models
- Natural settings
- Complexity
- Flexible, adaptable
environment

As mentioned above, in the literature creativity has been studied through
phases. It is generally a four phases process, beginning from the emergence of
a need for a product or a concept to materialize this product. But scientists also
argue that this issue cannot be discussed as a strictly linear cycle. The reason
for this, is that the process is too complex due to several factors coming into
play. The creation of a product is not simply achieved through formal ways of
thinking and traditional ways of working, but also through some informal, even
intuitional stimulations. So the patterns of thinking increase in importance,
which can be activated separately or together during the phases of the process.
This thinking pattern is interrelated with some mental and physical activities.
And, as we mentioned in the introduction, physical space has a role in orienting
9

our activities and stimulating the feelings which direct us. In the literature the
role of space is defined in relation to the types of activities and mental
conditions. The activity pattern and physical configuration described in the
literature have been selected as the baseline for our study. Table 2.1 gives a
model of the literature review. This model also gives us a framework for
analysis of our survey. In the next section we will investigate the constituents
of this model one by one.

2.1. PHASES OF THE PROCESS

This section presents the phases of the process of creativity. These phases have
significant importance for our study. Because, while making an analysis
through our survey on the design students, we will evaluate the results through
these phases in order to schematize the process.

This process model is introduced by the Wallas model and constitutes an
anchor point of creativity for the studies to date. The model serves as a useful
guideline for how a creative process may consist of different phases
(Kristensen, 2004). In the phase model, the first phase is preparation, the
second is incubation followed by insight and lastly, elaboration and
evaluation. According to the literature the phases are defined below:

Preparation Stage

This stage is the phase of providing data and information for the process. As
we mentioned about the transitional structure of the creativity process, in this
phase both a single individual as well as a team may realize this preparation. It
is actually a stage where a problem is defined within a framework, or more
roughly, aims are determined and sometimes the future process is staged. The
general need for this phase is information flow and absorption of this. The
exchange of information gains in importance and this brings group work with
it. Kristensen, (2004). while defining the phases in his article also emhasizes
10

the spatial requirements and states that the spatial configuration should allow
for organization of the information (the flow and absorption of information) as
well as easy retrieval. And in this aspect communal spaces are needed with
some interaction tools, like personal computers, bulletin boards in it. He also
states that it should not go unnoticed that private spaces may also be essential
in constructing the analysis.

Incubation Stage

In the literature, the incubation stage is defined as an unconsciouss thinking
and evaluation in the mind. So this phase is associated with personal or private
affairs. Csikszentmihalyi (1996) states that “during this phase, ideas are shaken
below the threshold of consciousness and it is during this time that unusual
connections are likely to be made.” “Incubation can happen when people
change to other assignments or simply relax from a previous one, but the
cognitive process of problem solving goes on implicitly.” (Kristensen, 2004)
But inspite of this phase, it is activated individually. It is also stated that
perceptual clues that are shared among team members may activate ‘distributed
cognition’. Kristensen also states that this implicit cognitive process is
nourished by some perceptual clues such as bulletin boards or any other
cognitive artefacts. So, according to his approach, “staying in the room where
all the information from the preparation stage is kept, may facilitate this
implicit cognition.”

Insight Stage

The insight phase is defined in most of the studies in the literature as a moment
of illumination. “Insight is a ‘flash’ that occurs when the winning concept cuts
across the barriers of consciousness.” (Kristensen, 2004) So this is a very
complex mental activity that is oftenly reported as idiosyncratic.
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Evaluation and Elaboration Stage

This stage is finalized with the materialization of the product (material or
concept). Evaluation refers to the test of whether the idea is valuable and tries
to see if the desired goals and values determined in the preparation stage, are
met. Elaboration is the most time-consuming phase which involves
implementation of idea. In this respect Csikszentmihalyi (1996) reiterates
Edison’s much quoted expression that “creativity consist of 1 percent
inspiration and 99 percent perspiration. Kristensen (2004) likens this stage to
the preparation stage according to the operation and states and that “while the
preparation stage starts with a briefing, the elaboration and evaluation stages
end with a debriefing and implementation.” This approach gives this phase a
more collaborative character.

2.2. PATTERNS OF THINKING

It is mentioned above that this issue cannot be discussed as a strictly linear
cycle. According to some scientists, taking these phases of the process literally
is thought to result in some failures. “A person who makes a creative
contribution never just slogs through the long last stage of elaboration. This
part of the process is constantly interrupted by periods of incubation.”
(Csikszentmihalyi, 1996) His statement is valid for all phases of the process.
He also states that however many iterations it goes through, however many
loops are involved, however many insights are needed, all depend on the depth
and breadth of the issues dealt with. And this complexity of the mental
processes in the creative activity and the transitions between stages, has forced
some scientists to define the process in a more holistic way. So the patterns of
thinking become very important and they can be activated separately or
together during a phase of the process.

In this study we will follow these thinking patterns to form a more meaningful
relationship with the activity patterns, to be able to isolate them and extract the
12

spatial necessities separately. We stated above that the pattern that realizes
creating of product is not only the formal ways of thinking and traditions of
working, but also some informal, even intuitional stimulations. In the literature
this process is seen as highly complex, made up of iterative and partly
simultaneous efforts. And a repetition of a nonlinear cycle of divergent and
convergent activities (Haner, 2005) is discussed.

In the social sciences, especially in psychology, scientists’ solution for
breaking the strictly linear cycle in studying creativity is based on the concepts
of ‘convergent’ and ‘divergent’ thinking. This kind of approach conceptualizes
both mental process and activity types. Because the aim of this study is to
reveal the spatial characteristics from the necessities of activity types, we will
follow this approach.

At the beginning of the chapter we defined creativity as a process of
developing an idea or concept which is novel, original and at the same time
valuable. Bilton (2007) states that “this second part of the definition is reflected
in the emphasis on ‘problem-solving’ in psychological creativity tests, and in
the argument that creative ideas must demonstrate ‘fitness for purpose’.” We
also mentioned confirmation of the valuableness of an idea and we gave
Csikszentmihalyi’s statement (1996) that “there is no way to know whether a
thought is new, except with reference to some standards, and there is no way to
tell whether it is valuable until it passes social evaluation.” Bilton (2007)
supports this issue by stating that the idea or innovation must be tested against
its external context. A created idea or product must be a step beyond what is
already known or employed in the field, and it must be implementable in
practice on a new application or technique. Our innovation must not only be
novel, but useful. Csikszentmihalyi and Bilton also think that ideas must be
tested for ‘fitness for purpose’. However this test or evaluation of value is
dependent upon context, now or in the future. He states that “the first step in
the creation process is understanding the context within which this problem has
occurred and the values and assumptions that lie behind it.”
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Due to the complexity of the process, several different and even contradictory
factors enter into it. So the creative individual has to assemble -with Bilton’s
words- “different components –different styles of thinking, different processes
and ideas, different contexts- in often unexpected combinations.” The product
which is both novel and valuable is achieved by a combination of spontaneous
creativeness and exhaustive preparation and elaboration. Bilton (2007) states
that creative thinking accordingly takes place on the borders between different
parts of the brain, or at the intersection between different styles of thinking and
different realities. Successful creative thinkers are especially adept at exploring
these boundaries, both internally in their own minds, and externally in the
world around them .

The contradictory factors and features of the process of being both spontaneous
and systematic, suspend them from being in a strictly linear cycle and
associates them with a nonlinear cycle in which two different theories of
thinking are activated together. To define this character of the process, Bilton
(2007) states that “creativity takes place not in a zone of absolute freedom,
characterized by chaos, irrationality and random innovation.” Nor can it be
located within a systematic pattern of carefully assembled and managed
processes and people, characterized by order, logic and incremental progress.
Rather, creativity is most likely to take a place at the edge of chaos and order,
on the mind’s marshy shore. He believes that creative people can succesfully
pass through the boundary between uncertainty and confidence, between
irrationality and rationality. Bilton conceptualizes his idea with a number of
hypotheses:
•

Creative organizations and individuals tolerate diversity, complexity
contradictions.

•

Creative thinking is less likely to result from an individual ‘act of
genius’ than from a combination of different types of thinking.

•

The creativity of an idea depends not just on the content of the idea, but
the way in which that idea is developed, presented and interpreted.
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•

Creative thinking takes place neither inside the box nor outside the box,
but at the edge of the box.

•

Boundaries and constraints are a necessary part of the creative process.

•

Diversity, compromise and collaboration are no more nor less important
to creative work than singularity of vision and purpose.

•

Creativity is embedded in a cultural context.

He conceptualizes his approach with the table below:

Table 2.2 Two theories of creative thinking

Divergent thinking

Convergent thinking

Think around or away from the Think through or into the problem
problem
Discontinuity / break

Continuity

‘Dig another hole’

‘Dig a deeper hole’

Spontaneous, informal, random

Systematic, formal, focused

Remove constraints

Work within constraints

Sub-conscious processes

Conscious processes

Source : Bilton (2007)

The ‘myth of genius’ suggests that creativity depends upon ‘divergent’ -or in
De Bono’s phrase ‘lateral’ – thinking. This fits with a Western tradition
stretching back from Plato and Freud into today’s management orthodoxies of
‘brainstorming’ and ‘thinking outside the box’. In reality, creative thinkers
need to switch between both divergent and convergent thinking if they are to
achieve results. (Bilton, 2007)
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Bilton defines his theory so clearly that it can be easily associated with activity
patterns in our study. In the creativity process, convergence is seen to prevail in
the preparation phase as well as in the ‘elaboration and evaluation’ phase;
whereas divergence is considered the main characteristic of the incubation and
insight phases. (Haner, 2005)

2.3. PATTERNS OF ACTIVITY

In the literature, as can be clearly seen from the approaches above, creativity is
studied through processes. And these processes create a special orientation
towards different activities. These different activity types reveal different
spatial necessities which create their own spatial configuration. As we are
focused on “creativity enhancing spatial attributes”, we have adopted this
approach in this thesis. We will examine the processes in detail and analyse
the perspectives of different writers on how these process levels are related to
spatial configurations.

In the previous section we saw that thinking patterns of different and even
opposing edges are being activated together in the creativity process. In this
section we will try to discover how these thinking patterns are activated during
the process. First of all we will investigate the factors activating ‘divergent
thinking’.

2.3.1. Activating ‘Divergent Thinking’ /Individual Level In the Process of
Creativity

As we mentioned above, divergence is considered the main characteristic of the
incubation and insight phases. The spontaneous and sub-conscious character of
divergent thinking brings the word “intuition” to mind. Intuition is a frequently
mentioned concept in the context of creativity. Bohart (1999) in his article
‘Intuition and Creativity In Psychotherapy’ refers to the construction of
intuitive knowing. He argues that creativity is an inherent part of virtually any
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act committed by any person on any given day. He secondly argues that
creativity arises from tacit, intuitive knowing. Such knowing is grounded in
bodily experiential knowledge, which is nonconceptual.

We mentioned the cognitive process while defining the incubation phase.
According to psychologists, cognition is an important tool for human beings to
modify concepts in daily problems. Bohart (1999) states that human beings
know the world more in terms of its aesthetic than in terms of the kind of
conceptual analysis. He means that people use and modify concepts, which the
structure of their mind has not formed from concepts and schemas. He links
this information with intuitive knowing, by stating that creativity arises from
tacit, intuitive knowing. This knowing is a kind of experiential knowledge,
which is nonconceptual. This makes the creative process one of smoothly
expressed tacit or experiential knowing in words or symbols, and then revises
these words and symbols.

Cognitions come into being in the mind through intuitive knowing. This
process is not an arranged and planned action. On the contrary, it just fades in.
In other words it is a ‘flash’ as mentioned in the discussion of the insight
phase. Bohart (1999) states that, there is an idea that insights, intuitions, or
inspirations that people often get, do not feel like they are a products of
deliberate, thoughtful analysis. People say that they just see them, more than
think them. And it is followed by recognition without thinking. Bohart defines
this just seeing and recognizing action as a way of operating which is intuitive,
unconscious, tacit, recognitional, and creative. And this operating system is the
thing that makes the creative act possible by producing inspiration. Bohart’s
two main arguments help us to understand the divergent aspect of creativity: 1)
creativity is an inherent part of human behaviour, and is a part of virtually any
act committed by any person on any given day; 2) creativity arises from
intuition and tacit knowing.
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After examining the structure of divergent thinking in terms of intuitive
knowing, we will look at the pattern that arises from this type of thinking.
“Divergent thinking” is mostly based on enhancing some abilities. In this study
we do not believe that these abilities are gifts for an individual human, instead
they can be enhanced for everyone. Some psychologists have examined in
detail the personal traits which give way to creative ability and how these can
be developed. In his article ‘The Whole Is Greater’, Kenny (2008) argues that
evolving one’s consciousness is one of the most creative acts possible and that,
as consciousness develops, creativity increases.

As Kenny (2008) mentions, “some scientists believe that creative ability is both
an outcome and also a trigger of evolving systems and “psychic creation,
including the creation of the self, is a form of evolution of consciousness.”
They think that creativity is “in the service of increased flexibility and the
power to grow”. He lists the personality characteristics (we call these
improvable abilities) of creative people as, including “broad interests,
independent judgment, autonomy, self confidence, intuition, ability to resolve
paradoxes or accommodate opposite trains of thought in one’s self-concept, a
strong sense of self as creative, high tolerance of ambiguity, and willingness to
grow.” He adds that “many of these capacities emerge as individuals proceed
through the stages of development. These abilities can be developed through an
ongoing program of reflective practice, individually and collectively.”

As Kenny mentioned above these abilities can be developed. And this
information is a significant variable for our study as we aim to extract
attributes for enhancing creativity. Most of personel traits that were listed
above by Kenny, match with the theory of Divergent Thinking. But the term
consciousness seems to create an incongruity with the theory as divergent
thinking activities include sub-conscious processes. But according to the
perspective from which we see this issue, consciousness that the witer refers to
here does not relate to the mental condition in the process. It is much more
related to personal characteristics of creative people.
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If we go back to 18th. century in the Western tradition, we can follow similar
process definitions in studies related to creativity. Kant in his book The
Critique of Judgement, divides the creation process into two: imagination
(discover ideas and concepts) and understanding (hit upon a way of expressing
those ideas). We can match this kind of thinking with the process stages in the
Wallas Model.

Kant (1724-1804) deals with the ability to make aesthetic judgements and the
driving forces behind this ability. He analyses judgement of taste with the
concept of nature’s subjective “purposiveness” as judged aesthetically. He also
analyses this concept by reference to our mental powers. He emphasizes
purposiveness in the form of fine art, which must seem to be free from all
constraints of dictated rules as if it were a product of mere nature. He related
this issue to the feeling of freedom in the play of our cognitive powers. And he
refers to the evaluation of valuableness of this art with his belief that must also
be purposive, which underlies the idea that pleasure alone is universally
communicable, although not based on concepts.

When referring to creation he states that fine art is possible only as the product
of genius. And he defines the process from his perspective as: “1) Genius is a
talent for producing something for which no determinate rule can be given, not
a predisposition consisting of a skill for something that can be learned by
following some rule or other; hence the foremost property of genius must be
originality. 2) Since nonsense too can be original, the product of genius must
also provide models, i.e, they must be exemplary; hence, though they do not
themselves arise through imitation, stil they must serve others for this, i.e., as a
Standard or rule by which to judge. 3) Genius itself cannot describe or indicate
scientifically how it brings about its products, and it is rather as nature that it
gives the rule. That is why, if an author owes a product to his genius, he
himself does not know how he came by the ideas for it; nor is it in his power to
devise such products at his pleasure, or by following a plan, and to
communicate to others in precepts that would enable them to bring about like
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products.” This definition we can recognize in Bilton’s (2007) expression ‘the
myth of genius’ which suggests that creativity depends solely on ‘divergent
thinking’. Moreover, Kant thinks that this is a gift of nature, the emergence of
which cannot be understood and shared. We are not in harmony with this idea
because we believe that abilities can be developed. Also we are approaching
the issue from not only a divergent thinking perspective. We know that the
creative act can be achieved by switching between both divergent and
convergent thinking.

Imagination
(Discover Ideas
& Concepts)

Creation
Process
Understanding
(Hit upon a way
of expressing
ideas)

Figure 2.1. Kant’s Definition of Creativity

Firstly, we saw some mental and psychological traits that are the prerequisites
for divergent thinking. In the following section, we will look at some types of
activities which stimulate these traits in order to form an activity pattern. An
interesting contribution to the individual process has come from a city planner,
Wendy Sarkissan. Sarkissian (2010) argues that “creativity is the necessary
work of evolving community engagement practice.” She works on some
methods that are driving people’s inner forces towards creativity. She relates
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these inner forces to our childhood senses and has applied these in a workshop
with planners, about residential development in Melbourne.

Sarkissian (2010) emphasizes the role of spontaneity and play in enhancing the
abilities of creative thinking. She states that the spirit of spontaneity and play
can be aroused by acting like a child. This playful spirit would help planners
and others to create a new culture for achieving innovative and transformative
solutions. She thinks that the qualities of a creative person are often dampened
by the experiences of adulthood. Expansiveness, openness, fun, wildness,
looseness and light should receive a greater attention in professional life.

In the literature, physical activities are associated with enhancing creative
thinking. Csikszentmihalyi (1996) mentions the critical role of semi-automatic
activites during the process of illumination. He states that “when ordinary
people are signaled with an electronic system at random times of the day and
asked to rate how creative they feel, they tend to report the highest levels of
creativity when walking, driving, or swimming; in other words, when involved
in a semi-automatic activity that takes up a certain amount of attention, while
leaving some of it free to make connections between ideas below the threshold
of conscious intentionality.” Here, he refers to the unconscious combination of
information with the help of divergent thinking. According to his approach, not
devoting full attention to a problem but leaving some part of the brain free
from this problem, gives the best solution.

In the context of creativity there is a term, referred to as ‘thought tunnel’ or
‘river bed’ which refer to the brain’s automatic reaction to following
predictable directions. Csikszentmihalyi (1996) states that “when we think
intentionally, thoughts are forced to follow a linear, logical –hence predictabledirection. But when attention is focused on the view during a walk, part of the
brain is left free to pursue associations that normally are not made. This mental
activity takes place backstage, so we become aware of it only rarely. Because
these thoughts are not at the center of attention, they are left to develop on their
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own. There is no need to direct them, to criticize them prematurely, to make
them do hard work. And of course it is just this freedom and playfulness that
makes it possible for leisurely thinking to come up with original formulations
and solutions. For as soon as we get a connection that feels right, it will leap
into our awareness. This awareness may appear while we are lying in bed half
asleep, or while shaving in the bathroom, or during a walk in the woods.” He
defines the process as such and then emphasizes the role of evaluation and
elaboration, to turn this idea into “reality” to evaluate if it is acceptable and can
be applied.

The idea that physical activity plays an enhancing role in the phases of
incubation and illumination has also a biological dimension. Dahlen (2008)
defines the subject from a biological perspective. He states that the brain works
like a muscle; and it works better with good blood circulation. He exemplifies
this by saying that if you have warmed up beforehand, you can increase your
physical performance. The brain also works better when the supplies of blood
and oxygen increase. Psychological experiments show that people’s ability to
make associations and draw conclusions increases when they are physically
active. According to Dahlen, physical activity increases the degree of
consciousness and the ability to focus and make new connections. This may
clarify the Greek philosophers’ thinking routine, that they preferred to discuss
ideas while walking up and down in the courtyards of the academy. Dahlen
also mentions the role of daydreaming in creative ability as increasing the
complexity and capacity of the brain to focus attention and tackle problems. He
states that when we daydream, brain activity is along the borders of the
working memory’s “focused attention”, and impulses jump between the two
halves of the brain. Because the brain does not have a problem to solve, it is in
no hurry to focus and therefore has no need of riverbeds or thought tunnels. In
this way, new parts of the brain can become connected.
From all of these approaches mentioned above, some keywords become
prominent. By analysing these we can distinguish between them according to
the context in which the issue is discussed by the author. By reviewing these
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studies we encounter some attributes frequently referred to as forming an
activity pattern. Writers who focus on individual processes often mention
nonconceptual

experiential

knowledge,

intuitive-unconscious-tacit-

recognitional and creative ways of operating, inspirations, broad interests,
independent judgment, autonomy, self conﬁdence, ability to resolve paradoxes
or accommodate opposite trains of thought in one’s self-concept, a strong sense
of self as creative, high tolerance of ambiguity, and willingness to grow,
expansiveness, openness, fun, wildness, freedom. Most of these are mental
abilities. According to the literature, they are stimulated and come into
operation while performing particular activities. According to Sarkissian
(2010), qualities like expansiveness, openness, fun, wildness, looseness and
light, form a playful spirit. And this helps to achieve innovative and
transformative solutions. According to Csikszentmihalyi semi-automatic
activities leave part of the brain free to come up with original formulations and
solution. Dahlen (2008) mentions the effect of physical activity on increasing
the degree of consciousness and the ability to focus and make new connections.
Additionally, being alone in one’s own space constitudes mental relief, calm
and freedom which stimulates some inner forces, such as intuitions, which are
critically important during the incubation and illumination process.

2.3.2. Activating Convergent Thinking/ Group-Organizational Level In
Process Of Creativity

Nowadays psychologists are working on creativity by approaching the subject
as a social process. Bilton (2007) defines this issue as a continuum from
‘cognitive’ aproaches, describing the mental processes which combine new
concepts, to social psychology and systems theory. This new aspect of social
psychology associates theories of creativity with management theories about
team work and innovation, organizational creativity and organizational
learning. Bilton describe this transformation within the framework of postfordism which connects Networks of organizations, in which groups and
individuals are the dominant form of production. Because in a post-fordist
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economy, the system is based on the social and organizational frameworks
through which individuals are connected.

The range from creative individual to creative organizations leads scientists to
examine creativity in the workplace. Despite being in a different field from our
survey area, these studies give clues about creativity enhancing practices.
Haner (2005) emphasizes the return of learning in organizations, as both
obtaining diverse information and sharing a common understanding within the
organization, in order to exploit this information. He defines the role of group
work and the organizational level in creativity/innovation with the statement:
“Hence, despite the documented contributions of individuals to innovation
success, the concept of mono-personal innovation is being challenged: ‘the
innovation journey will not likely achieve its desired destination if undertaken
by a single entrepreneur.”

Recognizing that the ‘social side’ of creativity is defined as an evolution in
creativity theory, “creativity can be interpreted as an interaction between an
individual and the immediate sociocultural context” (Csikszentmihalyi, 1996),
therefore being an interpersonal phenomenon. In this respect Haner (2005)
states the presence and behaviour of others (in a social facilitation) has an
effect on creativity and its benefits, and in some previous studies it has been
linked to the quantity and quality of ideas.

Haner (2005) defines the reasons for the need for interaction, cooperation and
collaboration in the creativity process as their aspects of complexity mastering
and potential mutual stimulation. And states that “supporting creativity and
innovation means not only providing support for individual efforts, but also for
team efforts.”
Previously in this chapter we mentioned the transitional character of the
creativity process. This is the reason why process is defined as not only a linear
cycle as in the Wallas model, but also a nonlinear cycle of both divergent and
convergent activities. We also stated that convergence is seen to prevail in the
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preparation phase as well as in ‘elaboration and evaluation’; divergence is
considered the main characteristic of the incubation and insight phases.
However, here the transitional character of the process comes into play. Thus,
in spite of the fact that divergent thinking reveals in most cases an individual
activity pattern, some group work activities also comprise divergent thinking
abilities, and vice versa. Haner (2005) reflects that “activities that are
characterized by a convergence approach are open to new content and therefore
for new solutions (divergent activities) and activities that are characterized by
divergence are open to systematic methods” (convergent activities) (Figure
2.2). Haner states that “browsing and brainstorming can be considered to
require divergent thinking because they are more likely multi-focus activities.
Accordingly, analysing and deciding are very much single-focus activities
requiring convergent behaviour by trying to find an appropriate approach to a
certain matter. The assignment of the activities on the individual/team
dimension of the matrix is not necessarily unequivocal, but it is not arbitrary
either. While browsing can be a joint activity, it is typically an individual one.
The same holds true for analysing, because logical processing is required at the
individual level. On the contrary, brainstorming is something performed in
groups; otherwise we might refer to it simply as thinking. Deciding can be a
process on both an individual and a team level, but when it comes to decisionmaking on the issue of creativity and innovation, e.g. when evaluating ideas or
project proposals, it is often on a team level.”

Divergence

Convergence

Team

Brainstorming

Deciding

Individual

Browsing

Analyzing

Figure 2.2 Sample Activities to be Supported in Creativity and Innovation
Processes
Source : Haner (2005)
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The figure below gives a summary of the theories mentioned above. We can
associate the individual level with the divergent thinking process in which the
incubation and illumination stages are activated better by being on one’s own
and dealing with some semi-automatic activities. Group and organizational
levels given in the figure below are more closely associated with the
convergent thinking process, in which information is created and distributed
among different members consciously and in a systematic and formal way.
This information flow can be generalized by activating cooperation and
coordination among different individuals with the help of a variety of
organizational methods.

Figure 2.3 Collective Creativity
Source : Vyas, Heylen, Nijholt (2009)

2.4 SPATIAL CONFIGURATION

In the previous section “types of activity”, we summarized the phases of the
creativity process and activity patterns related to these phases. In the literature
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it is argued that the different phases of the creativity process require different
spatial configurations. In the phases of preparation and evaluation/elaboration,
we need both communal and private spaces, but in the stages of incubation and
illumination we need more private spaces. Actually, as we mentioned in the
introduction, by referring to Keskinok’s (2007) statement, attributes of space
have an important effect on both our senses and psychology and what kind of
activity we will perform there. Csikszentmihalyi (1996) expresses this issue in
the following way: “No one is immune to the impressions that impinge on the
senses from the outside. Creative individuals may seem to disregard their
environment and work happily in even the most dismal surroundings. But in
reality, the spatio-temporal context in which creative persons live has
consequences that often go unnoticed. The right millieu is important in more
ways than one. It can affect the production of novelty as well as its
acceptance.”

After investigating the spatial context of creativity, a lot of spatial property was
revealed, which we will call here ‘spatial attributes’, which play a role in the
process of creativity. We also saw that in the literature, the spatial issue is
considered and studied through the different phases and activity patterns of the
design process. In this respect, Kristensen (2004) supports our assumption that
experiences and emotions can be attributed to space. He defines his purpose as
the connection made between space and imagination. He states that physical
space is correlated with cognitive space. This is a metaphorical relation, where
the physical space gives form to cognition. His definition of the objective being
to

identify what qualities in the outer space feed into an effective inner

creative process, corresponding to our aim in this study.

Firstly, in order to conceptualize the achievements of the literature review
regarding creativity in this section, we present Table 2.3. In this table we want
to give the spatial attributes with relation to the mental and socio-psychological
situations that they catalyzed, which are examined by studies in the literature.
This table is also a synthesis of the spatial context of creativity.
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Table 2.3 Spatial Attributes and Activities

Phase of
The

Spatial Configuration

Activities That is Orientated or Catalyzed by

Process

Related Spatial Configuration
⇒

People interact at many levels

• Long corridors

⇒

Facilitate hierarchical organization

• Centralized radial shape

⇒

Discussion and sharing ınformation

• Circular form

⇒

Sense of community

• Glass

⇒

Interaction due to visual contact

• Visibility

⇒

Communication and interaction

• Integrated spaces

⇒

Interaction, intergroup contacts and cross

Flat structure provided

PROCESS

by open space

fertilization
• Staircases

⇒

Low interaction due to increase in
perceived distance

•
•

Familiar and

⇒

Concentration, conducive for long

comfortable setting

⇒

periods of working

Private space

⇒

Concentration and personal comfort

⇒

Increase feeling of freedom and openness

• Windows
INDIVIDUAL LEVEL OF PROCESS

GROUP-ORGANIZATIONAL LEVEL OF

•

to experience
• Natural environments

⇒

Reduce mental fatigue, restore cognitive
capacity, sensory stimulation

• Novel and beatiful

⇒

Provide new insights

⇒

Provide intellectual and cognitive

surrounding
• Complexity

stimulation, offer visual interest and
opportunity for discover
• Asymmetry

⇒

Functionality and variation

• Flexibility

⇒

Sense of freedom and personal autonomy

• Rigid Environment

⇒

Exhibits restriction and rules, freedom of
movement and change not allowed
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In this section, we will give the spatial contexts of creativity by matching them
to the phase that they have a role in catalyzing. The aim of this method is to
provide coherence with the role of activity patterns and make it easier to
analyse them correspondingly. Firstly, we will examine the spatial attributes
that have a role in the preparation and elaboration phases. And secondly we
will the examine the spatial attributes that have a role in the incubation and
insight phases. But, in order not to lose the transitional relation in the process,
some spatial attributes will be given even though they do not strictly correlate
with a phase.

2.4.1. Spatial Attributes That Have A Role In the Preparation And
Elaboration Phases

Resulting from the examination of creativity in the literature by focusing on the
workplace, space is evaluated in most of the studies within a framework of
organizational structures. Kristensen (2004) underlines the spatial methods of
enhancing interaction in the workplace. In accordance with the more
interactive,

collaborative

character

of

the

preparation

and

evaluation/elaboration phases, he gives clues about enhancing interaction in the
workplace through examining the organizational structure. He states that “long
corridors facilitate a hierarchical organization with people in separated rooms,
whereas a flat structure is afforded by open space where people interact at
many levels. People meet when their paths cross. A forum or meeting place
enables many people to interact simultaneously. Narrow paths that only allow
sequential passages reduce interaction. The linear space may appear tidy and
well-ordered, but it is difficult for a group of people to assemble to discuss
preparations or feed new information into the system. This is best done when a
circular structure can be realized. Often, meeting rooms or lecture theatres are
used in sharing information. But these are usually intended to communicate the
ideas from one person to an audience, not the audience sharing information.
Thus a centralized or radial shape seems more appropriate, in the sense that
communal space can be realized at the centre of the creative space. Often there
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will be a centre, where communal tools may be placed, e.g. storage of vital
information, earlier successes, etc. In situations where multiple disciplines
work together, the need for a central location and information system may be
vital. More advanced forms, such as clusters or grids, may improve the space,
allowing special attention to be given to the specific requirements of tools, e.g.
visual or prototyping. A creative space should allow the peculiarities of the
present disciplines to deal with the particulars, while enabling communal space
for intensive exchanges and collaboration.”

Kristensen (2004) mentions the importance of visual clues in the phase of
elaboration. He states that “the materialization process transforms concepts into
material objects. Concepts must be made into sensory experiences.” He refers
to the embodied cognitive theory, which is the idea of ‘wideware’ that the
environment facilitates a cognitive process, where space, surfaces, objects
(artefacts) are part of the apparatus and interact with the biological brain in a
concerted way. Some cognitive processes are sometimes only possible when
externalized. The lack of visual clues reduces the memory, although memory
techniques may facilitate it. Memory is sometimes facilitated by the
impressions of a particular place. This could be due to different sensory
impressions. Many people, when they forget something, head back to the last
place they could remember what it was about. He claims that it can be
generalized and used for transforming the environment a system with the aim
of stimulating memory creativity. A simple way of materializing is by
sketching and using diagrammatic methods, visual models and tangible
objects. Therefore, the availability of tools and models for prototyping and
becomes important.

Kristensen associates the issue of sensory impressions with the act of
materialization in the elaboration process. However, we actually know that the
realization incubation phase is based on implicit cognitions. This fact, makes
‘sensory impressions’ a significant variable for the phase of incubation in our
study.
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Haner (2005) also analysis the issue through the organizational work
envirorments. He tries to link the physical environment of offices and research
laboratories to organizational issues in the workplace. But he also emphasizes
the need for spatial differentiation related to different phases, by stating that
“facilitating creativity and innovation means supporting convergent and
divergent behaviours as well as sustaining individual and group activity. This
in turn means that spaces for creativity and innovation need to support
communication and interaction in times of collocation as well as allowing for
the possibility of privacy at other times.” According to research, certain tasks
like creative work require face-to-face-communication. Communication and
spontaneous face-to-face interaction were found to be crucially dependent on
the physical distance between communication partners. He regards this issue as
a strong implication for the design and layout of the building.

He gives some clues about the physical arrangements of work environments
which are needed to enhance interaction. But while Kristensen analyses ways
of enhancing interaction through the shape, size or structure of space, Haner,
emphasizes locational and integrational isues, like proximity and visibility, for
the same purpose. He states that “potential opportunities for interaction can be
built into work environments. For example, the mediating factors of
(perceived) proximity are physical accessibility and the amount of visual
contact. Staircases increase perceived distance, since the required efforts of
walking in a plane and climbing stairs are different. The same holds true for
visual contact. Glass as a building material has, in this respect, the advantage
over brick or concrete.” He evaluates ‘pigeon-holes’ as underperforming in
comparison to a more open and diverse work environment with respect to
visibility. Kristensen (2004) also states that “visibility is a central variable for
the interpretation of the physical work environment and in particular for the
perception of others and their activities within that environment. Workstation
visibility was empirically found to promote both team communication and in
inter-team interaction. Seeing each other allows for assessment of the other’s
engagement in activities and the opportunity for personal interaction. This is in
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accordance with the findings of ethnographic studies. Interaction took place
when people could see each other. Enhancing physical proximity can be
achieved through an increase in the headcount density in work environments
and either physical or temporal alterations. Physical alterations, mean reducing
the floor space per workstation. In combination with providing additional
places for informal communication, this strategy of ‘physically’ increasing
headcount density has indeed a significant positive effect on team
communication.”

According to the approaches given above, writer in general argues that creative
work require face-to-face interaction which can be carried out by physical
proximity, visibility and accesibility among team members. Open and diverse
work environments in which there are less staircases, using glass as a building
material instead of brick or concrete are some of the physical arrangements
needed to enhance this kind of interaction. But from the previous sections we
know that a fully integrated environment would not be suitable for every phase
of the creative process. There should be some privacy giving spaces, too. In
this respect, Haner (2005) states that, “a potentially adversarial aspect of
enhanced communication and interaction is a (perceived) loss of privacy. As
visibility can enhance group activity, a loss of privacy can be detrimental to
concentration and personal comfort, and therefore to individual creative
performance. Consequently, work environments supportive to creativity and
innovation will have to provide opportunities for (temporal) privacy, for
example, through an appropriate office type mix. This can also be implemented
in the context of non-territorial work places. Empirical evidence indicates that
the availability and individual accessibility of a mix of office types within the
organization is positively correlated with ‘motivation’, ‘attractiveness of the
work environment’, ‘well-being’ and overall ‘office performance’. The diverse
office types need to be distinguished not only by the seating arrangements, but
also for example by their technological equipment.”
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To evaluate the above views, we can say that both writers (Kristensen and
Haner) approach the spatial arrangement of workplaces through the phases
similar to the Wallas model. They associate the preparation stage to
information access and face- to -face interaction, and define an appropriate
space as an open work environment with a circular structure (thus creating a
sense of community) or a centralized and radial shape full of interaction
devices. During the elaboration and evaluation stages, discussion, collaboration
and visualization are activated. So supporting spaces are defined as those
having smart furniture for the team, as well as various visualization and
centralized gathering areas, similar to those in the preparation phase.

Sailer (2011) also mentions the issue of enhancing interaction in organizational
structure. He emphasizes the social and spatial sides of the process by saying:
“In recent years most scholars concurred that creativity was not an innate
attribute of a single individual but rather emerged from complex, dynamic
interaction processes, including contextual aspects like organisational structure,
organisational cultures, the social implications of a field or domain, but also
spatial environments. This means that the physical layout of workplace
environments may play a major role in enhancing creativity.” He analyses
methods of enhancing interaction through the integration of spaces in a
workplace. He states that “creativity can be seen as an essentially social
process and therefore intricately linked with interaction. And, interaction has a
strong and proven link to the physical world in general, and spatial
configuration in particular. Thus, investigating patterns of interaction may
function as a bridge between creativity in the workplace on the one hand, and
spatial configuration and the physical world on the other hand.”

He investigates the spatiality of creativity not directly, but indirectly via the
analysis of interaction patterns in space. His research develops two different
criteria to judge whether a spatial configuration has the potential to support
creative work processes. The first criterion to investigate the spatial potential
for creativity is based on the idea of cross-fertilisation, by exposure to other
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peoples’ thoughts. He mentions research that has found “innovative and high
performing individuals communicated significantly more often with colleagues
outside of their own team, to fulfil their knowledge-intensive and complex
tasks. The best ideas obviously came from inside the organisation, but outside
of someone’s own group. It was discovered in some studies that crossfertilisation increased the creativity and productivity of scientists.”

Sailer analyses the spatial potential for creativity in workplaces according to
the interaction patterns through the following assumptions:
•

spatial structures have the capability to generate patterns of co-presence
through movement;

•

temporary proximity between people contributed to interaction;

•

the rates of intergroup contacts were related to the spatial integration of
a floor ;

•

the vast majority of workplace interactions were unplanned and shorter
than two minutes ; and

•

spatial configuration helped in generating the random contacts needed
for the generation of new ideas.

The second criterion for enhanced creativity potential, is the spatial affordances
of activities in different phases of creative work, according to Sailer. He
mentions the four phases of the creative process in the Wallas model.
According to Sailer (2011), “different tasks and different stages of the creative
cycle required distinct spatial surroundings: whereas preparation and
elaboration needed both communal and private spaces, the stages of incubation
and insight were seen as more embedded in private spaces. Similarly, routine
tasks benefitted from co-location due to an increase in speed and accuracy of
working processes, but in contrast creative activities and working on illstructured tasks was best performed alone and in concentration. Centrally
located spaces afforded unplanned interaction and the rapid transfer of ideas,
whereas deep, segregated spaces allowed for the execution of tasks. Therefore,
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the ability to engage in creative work depends on the possibilitiy of the spatial
layout to either bring people together or keep people apart; the balance of
communal and private spaces in a workplace environment as realised in a
spatial layout shall henceforth act as the second criterion for a successful
working environment fostering creativity.”

2.4.2. Spatial Attributes That Have A Role In Incubation And Insight
Phases

In the first part of this section 2.4. we examined the spatial attributes that have
a role in the preparation and elaboration phases. And we saw that interaction is
an important factor in the creative process. Hence, all the writers that are
referenced in this section have dealt with interaction to enhance creativity in
work organizations and extract some clues about spatial design attributes to
enhance interaction in the workplace. Kerstin Sailer’s approach has a slight
difference in this context, in that he draws a framework based on integration
patterns and analyses the space according to this framework. This thought is
also an important variable for this thesis study. Although interaction seems to
be important in especially collaborative businesses such as media, research
etc., it can give way to creativity processes in more individual businesses like
‘design’, because of his assumption that “generating the random contacts
needed for the generation of new ideas”. In the second part of the section we
will examine the spatial attributes that have a role in the incubation and insight
phases.

McCoy and Evans (2002) internalize the perspective that the physical work
environment reflects and contributes to the social conditions within
organizations that foster problem solving. And according to this approach, they
generated a method of studying spatial aspects of creativity that gave some
conditions that generate creativity

and investigated the optimum spatial

standards that constitude these conditions. In section 2.2 we emphasized some
abilities such as autonomy, self conﬁdence, ability to resolve paradoxes, high
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tolerance of ambiguity, and willingness to grow, freedom which symbolize
some of the characteristics of creative people. McCoy and Evans materialize
these characteristics and use them to reach spatial attributes. They associate
these characteristics with the process of creativity in the following way:
•

Nature—They admit that nature is a dominant element in restorative
environments and emphasize the restorative qualities of nature. They
state that creativity as a process is enhanced by contact with natural
elements. Creative personalities are sensitive to sensory experiences.
Thus, the multiple sensory stimuli available in a natural environment
may be conducive to creative behavior.

•

Challenge—They state that creative tasks are engaging when they are
challenging. An environment that is intricate or complex, offering a
promise of more information if explored, is high in challenge. The
concept of challenge as a contributor to the enhancement of creativity is
consistent with creative personality characteristics, such as giving value
to intellectual and cognitive matters and demonstrating critical,
skeptical, flexible attitudes toward ideas and enjoying toying with
elements and concepts.

•

Freedom—They associate this condition with space, by specifying the
freedom to choose and explore is a characteristic of an environment that
supports creativity. According to their approach a free environment also
allows diversion and, reflecting flexibility, offers a degree of personal
autonomy. The sense of freedom may be necessary to support the
rebelliousness, mood fluctuation, and unconventional thought processes
which are identified as prerequisites for creative thought. Likewise,
providing a sense of freedom in the environment to support creative
behavior may reinforce the conditions of psychological safety and
freedom.
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•

Support—Support implies agreement between psychological and
physical conditions required for the task function. Just like supervisor
and co-worker assistance, recognition, and unity and cooperation, a
supportive environment provides non-judgmental acceptance and
understanding, while also offering relevant information and an
opportunity to function in the task required. Just as the social
environment provides support, the physical environment may reflect
and reinforce that support.

•

Coherence—Coherence is also implied by the concept of a supervisor
who sets appropriate goals, serves as a guiding role model, gives
feedback

and

appropriate

recognition,

as

well

as

providing

encouragement toward a mutually agreed creative direction. Legible
and familiar environments that offer spatial distinction and clear
definition are coherent. They also allow the viewer to predict
appropriate behavior for the observed conditions.
•

Threat—Threat is defined as a damper effect. They state that just as an
environment may be overtly unsafe, threatening may also imply subtle
judgmental surveillance, evaluation, or supervision. Time pressure,
evaluation, and political problems each represent a potential threat to
psychological safety. The design of the physical environment can either
enhance or inhibit efficiency of task performance. Just as hierarchical
design may contribute to competition for status, it may also contribute
to conditions of perceived evaluation.

•

Status quo—Status quo is another damper effect in their evaluation.
They emphasize that an environment that values the status quo is in
direct conflict with conditions that enhance creative behavior,
especially freedom and challenge. It would also appear to be
inconsistent with the rebellious, critical, skeptical, and flexible nature of
the creative personality.Therefore, it may follow that a rigid
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environment in which conformity is apparent, that has boundaries not
intended for change or manipulation, and that overtly exhibits
restriction and rules would be inimical to creative behavior.

After detailing these characteristics they investigated the spatial standards
which constitude these conditions. They used such a method in analysis: Firstly
they showed 75 photographs of different spaces to independent individuals and
made them rate the photographs according to the creativity potential of the
place. Secondly, they worked with a team of researchers -who were not aware
of the creativity potential scores of the settings- to conduct a physical content
analysis of each photograph. They discussed the categories of physical
elements present in the photograps. These content groups are summarized in
Figure 2.4 below. They determined seven main categories for evaluating all of
the attributes of space.
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Figure 2.4 Categories of Physical Elements
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TRANSPERA
NCY

McCoy and Evans (2002) define the separation of categories below:

Spatial form was evaluated under two categories as the structural size and
shape of the interior space. Size was ordinally measured by comparing the
perceived size of the photographed space with the perceived size of all the
others. The shape of the setting was measured in each photograph based on
rectilinearity and complexity (multiple shapes). For rectilinearity, a score of 7
indicated the shape of the room was square or cubelike with dimensions of
walls, floors, and ceilings perceived being very similar. A score of 1 indicated
the shape of the room was elongated with an extreme ratio of either the floor or
wall.

Analysis of light included an evaluation of both quantity of light and quality of
light. For the quantity of light within each environment, a score of 7 indicated
the room was very brightly lit, as would be expected on a sunny day—too
bright to be comfortable. A score of 1 meant the room was so dimly lit that it
was difficult to see the objects within in it. For quality of light within each
environment, a score of 7 indicated the room was evenly lit, with no shadows.
A score of 1 meant the room was heavily shadowed.

Describing the internal organization of objects, the overall qualitative effect of
the furniture and visual detail were each evaluated on a scale of 7 to 1. Scores
for the effect of furniture indicated its ability to promote social interaction. A
score of 7 indicated furniture facilitated a highly sociopetal condition. A score
of 1 indicated a sociofugal condition, or no objects that could facilitate social
interaction. Visual detail indicated the number or degree of objects placed or
built into the room intended to add aesthetic interest. A score of 7 showed that
the room was highly detailed (it could be overstimulating and confusing),
whereas a score of 1 indicated the room was devoid of detail.

Finish materials, texture, and transparency defined the characteristics of the
bounding surfaces. These characteristics were measured as percentages of the
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photographed image by using a transparent grid. Materials were identified as
either manufactured or composite, natural, or living plant life. Manufactured
or composite material was defined as any element within the space that was not
immediately identifiable as being in a “natural” state. Manufactured or
composite materials could be aggregates, processed or totally man-made
materials. Examples are drywall, plastic laminate, glass (but not the view
beyond), terrazzo, carpet, synthetic fibers (i.e., nylon or olefin), vinyl, and
steel. Natural materials were considered to be any element grown or mined
from the earth, though it may have been finished or enhanced. An example is
wood that has been lacquered and polished but retains enough of its visual and
textural quality to be easily identifiable. Other examples could be marble,
granite, copper, natural fibers (such as wool, cotton, or silk), and leather. Living
plant life was considered only if it was potted and growing within the
photographed space. Plant life as part of a view is evaluated in a later section
on transparency.

Colors were evaluated based solely on their perceived color temperature—
warm or cool. Warm colors were any reflected values that were determined to
be in the yellow, red, or red violet spectrum. Cool colors were those
determined to be in the green, blue, or blue violet spectrum.

The amount and degree of texture in an environment were evaluated. A score
of 7 represented the roughest texture (i.e., cobblestone, or a natural stone wall;.
A score of 6 represented less roughness (i.e., brick). A score of 5 represented a
rough stipple texture (i.e., concrete). A score of 4 indicated less texture (i.e.,
wood grain). A score of 3 indicated a smoother texture (i.e., drywall, orange
peel texture). A score of 2 indicated a smooth texture, as might be evidenced by
a hard vinyl floor. A score of 1 was the smoothest texture (i.e., glass or
polished marble).

Transparency was the available view from the photograph. View was defined
as visual access either to the exterior environment or to an adjacent interior
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environment. Categories of views were built, natural, or obscured. A built view
would indicate visual access of another room, another building, or a parking
lot. A natural view indicated a view of living plants, trees, hills, or the sky. An
obscured view meant although there was an opening intended to provide visual
access beyond the bounding surfaces, for some reason the objects of the view
were indistinguishable. No view meant there was no visual access to any area
outside the immediate setting.

Finally, McCoy and Evans (2002) correlated these physical element ratings
above, with creativity potential ratings to identify the best set of independent
design elements that predicted creativity potential. They formulated the results
below:

Spatial Form
They found no association between size or rectilinearity of shape with
creativity potential. However, higher complexity was associated with more
perceived creativity potential in a space.

But Kristensen (2004) stresses the importance of the effect of shape and
arrangement of space on its functionality. He states that “symmetries are often
preferred for aesthetic reasons, but often functionality and variation is
facilitated by asymmetry. An asymmetric space may also be more challenging
and may present an exciting atmosphere. When two planes are vertically in
parallel, they can provide different configurations and allow paths to include
both horizontal and vertical movements. A grid structure can thus be obtained
and allow for both effectiveness and flexibility. A good creative space seems to
contain challenges to the inhabitants and a part of its use.” L-shaped spaces
promote functionality. He mentions the design studio of a Finnish architect
Alvar Aalto, who brings the outdoor area into the picture with an amphitheatre
for lectures and social occasions in the surrounding garden. This vision of a
circular formed amphitheatre is thought to brings a sense of community.
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Light
According to their research, neither quantity nor quality of light was
significantly related to the creativity potential of settings.

Internal Organization of Objects
They found that “both furniture and visual detail were highly correlated with
creativity potential. Furniture, rated for its potential to promote social
interaction, suggested that a high degree of social potential also implies a high
degree of creativity potential. High levels of visual detail significantly
enhanced perceived creativity potential of a setting.”

Characteristics of Bounding Surfaces
They found that “manufactured or composite materials had a strong negative
correlation with creativity potential, whereas natural materials had a positive
correlation, implying that enhanced creative performance is perceived in a
room in which some identifiable natural material can be found. All
environments that received a high score of creativity potential had some
amount of exposed wood or stone—except one. Although all surfaces in that
one space were totally constructed of manufactured or composite materials
(drywall, steel, and plastic laminate), the space had a very large and obvious
view of the natural environment outdoors— and a high score for creativity
potential.”

Color
They found “a significant negative correlation with creativity potential and
Cool colors. Environments with a primarily cool color temperature were not
perceived to be conducive to creativity.”

Texture
“The amount of texture of wood grain was found to be positively associated
with creativity potential.”
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Glass
They found that “the presence of glass appeared to enhance ratings of creativity
potential.”

Transparency
“As expected, view and natural view correlated strongly with creativity
potential.”

Figure 2.5 The effect of five characteristics on creativity potential
Source : McCoy and Evans (2002)

According to the analysis made by McCoy and Evans (2002), “increases in
visual detail, wood grain texture, and natural view are perceived to enhance
creativity potential. Inversely, increases in cool color temperature and
manufactured or composite materials are negatively associated with perceived
creativity potential.” They summarized the five characteristics common to
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environments rated high in creativity potential and three characteristics
common to environments rated low in creativity potential emerged from this
study in Table 2.4.

Table 2.4 Environmental Characteristics of Physical Settings That Influence
Creativity Performance

High Creativity Potential

Low Creativity Potential

Spatial complexity

Cool color temperature

Visually detailed

No view

View of natural environment

Manufactured/composite material

Use of natural material
Soicopetal design

Source : McCoy and Evans (2002)

Their study revealed a lot of design attributes that will be important variables
in the analysis section of this study. According to the study results, they
analysed the characteristics of environments with high and low perceived
creativity potential. Characteristics of environments with high perceived
creativity potential were analysed as visually interesting. McCoy and Evans
state that “such environments tended to be highly complex, both spatially and
ornamentally. They tended to have extended views; natural materials were
liberally present. These spaces also had some provision for promoting social
interaction. The complexity of spatial design was demonstrated by multiple
shapes in walls and ceilings. Complexity of visual detail was added with the
use of personal items, books, artwork, lamps, and a variety of treatments on the
bounding surfaces. The findings of this study suggest that creativity potential
also lies in exposure to physical settings that are high in complexity and
challenge.”
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Another

attribute that was perceived to enhance creativity potential was

natural views. They state that “Natural views were preferred, but even an
obscured view contributed more to creativity potential than no view at all.
Natural views occurred only in the highest quartile of the mean scores for
creativity potential. These findings are congruent with the speculation that
views of restorative environments may foster creativity. This is due to the
fascination produced by natural views that capture one’s attention, reduce
mental fatigue, and restore cognitive capacity. A natural view from a window
may be a method of achieving exposure to the natural environment while
remaining present in the interior physical environment.” It is suggested that
“the window symbolizes freedom—a release from the immediate world to a
different more expansive world. The sense of freedom, complexity, openness,
and coherence experienced in the natural environment that reduces cognitive
fatigue could very well be the same sense of freedom, complexity, openness,
and coherence that is conducive to creative performance.”

They interpreted the choice of wood grain texture to enhance creativity
potential with relation to the effects of nature. McCoy and Evans stated that
“the combination of a preference for complexity, natural materials, and variety
in bounding surfaces makes the importance of texture such as wood grain a
logical prediction. Because humans have such a strong biological affinity for
nature, the presence of wood and wood grain may itself produce positive
affects.”

They also identified some attributes which enhance interaction. According to
their analysis, a sociopetal furniture arrangement appeared to be an important
contributor to the overall creativity potential score. McCoy and Evans state that
“furniture is an integral part of any interior environment. Its presence alone
appears to be an indicator of some creativity potential, perhaps due to the
viewer looking for comfort, but perhaps more important is its ability to
promote social interaction: a sense of cooperation, and even collaboration—
ingredients identified as important to organizational creativity. The presence of
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furniture with its sociopetal arrangement may be a cue that the visitor is
welcome and could receive social support in that environment.”

Characteristics of environments with low perceived creativity potential were
analysed by McCoy and Evans. They were fund to be “consistently
windowless, finished in manufactured or composite materials, and with overall
cool colors. In some studies, windowlessness has been shown to increase
feelings of risk and to lower performance. Other studies suggest that windows
are needed as a provision for access to sunlight and sensory change. Windows
are also a way of controlling ambient environmental conditions. They have
deleterious effects of rigid or status quo environments on creativity. The
inability to open or look out of the window may contribute to the perception of
a nonflexible environment and a loss of freedom and openness to experience.
The negative effect of manufactured or composite material may symbolize a
rigid environment. Metal, plastics, and concrete are designed to be
impermeable and unchangeable. Though certainly strength and permanence
have value in built environments, a tempered mix of permanence with the
malleable or manufactured, or composite with natural materials appears to be
more conducive to creativity. The exclusive use of manufactured or composite
materials, by their very nature, also tended to produce environments with little
texture or visual complexity.”

In the study they confirmed that the spatial standards that constitude the
conditions given at the beginning (nature, challenge, freedom, coherence,
support,threat, status quo) are congruent with the perceived dimensions of
physical settings which have a direct effect on creativity. As mentioned above
they focused the study on the following concepts: nature, challenge, freedom,
support, coherence, threat and status quo. Consequently they had results
matching not each, but most of these concepts as reported (McCoy and Evans,
2002) below:
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-

High levels of spatial and visual complexity enhance the creativity
potential of places. Offering both visual interest and opportunity for
discovery, challenging settings may provide intellectual and cognitive
stimulation consistent with values of the creative personality, hence
fostering creative behavior.

-

The personal freedoms of autonomy, openness to experience, and
engaging in unconventional thought processes may be fostered in
settings in which windows and natural views permit distraction, in
which the bounding surfaces are varied and offer a choice of
workplaces, and in which multiple functions may be performed.

-

Individual encouragement, cooperation, collaboration, and social
support have been shown to promote creative performance in
organizations. Settings displaying sociopetal furniture arrangement and
design were perceived as ‘more supportive of creative thought.’

-

The creative personality was described as rebellious, critical, skeptical,
and flexible. This study suggests that people perceive that a static
environment is one that does not permit freedom of movement and
change, is not adaptable to their task requirements, and is, therefore,
low in creativity potential.

A considerable number of design attributes were revealed from the article
mentioned above. But some of gained prominence as being more critical and
paving the way for our study. First of all there is “nature” which is perceived
as highly correlated with creative ability. This study argues that nature is a
restorative environment for human beings which can reduce mental fatigue,
and restore cognitive capacity. The inspirational and motivational impact on
people of natural views, may be due to this argument. Franz Liszt, a famous
composer of the 19th. Century, during his visit to the village of Bellagio near
the foothills of the Alps, wrote that “I feel that all the various features of
Nature around me…provoked an emotional reaction in the depth of my soul,
which I have tried to transcribe in music.” As referred to in the literature, we
need some stimulation from different impressions and an inspirational
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atmosphere during the phase of insight. So, natural views may help to enhance
the requirements of this phase.

The literature refers to some personal character traits like freedom, autonomy,
openness to experience, engaging in unconventional thought which are
assumed to enhance creative ability. This is another issue that is important for
our study and is also confirmed in the article ‘The Potential Role of the
Physical Environment in Fostering Creativity’. The article suggests that the
window symbolizes freedom. It is argued that environments full of views windows achieve exposure to outside environments (natural or built views)flexible, adaptable (not static and rigid) enhance the perception of freedom and
openness to experience.

Up to now we have examined in detail the spatial catalyzers of creativity
enhancing activities. In the following section, we will bring together the spatial
attributes that are defined separately as forming a spatial differentiation
between phases of the creative process. There are differences in the
requirements between these stages. The preparation and elaboration stages
typically require a combination of communal and private space. The incubation
and insights stages probably require more private space (Kristensen, 2004).

In respect to this issue Csikszentmihalyi (1996) states that, while novel and
beatiful surroundings might catalyze the moment of insight, the other phases of
the creative process –such as preparation and evaluation – seem to benefit more
from familiar, comfortable settings. While a complex, stimulating environment
is useful for providing new insights, a more humdrum setting may be indicated
for pursuing the bulk of the creative endeavor – the much longer periods of
preparation that must precede the flash of insight, and equally long periods of
evaluation and elaboration that follow. During preparation, when one is
gathering the elements out of which the problem is going to emerge, an
ordered, familiar environment is indicated, where one can concentrate on
interesting issues without the distractions of “real” life. For the scientist it is the
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laboratory, for the business person ,the office, for the artist the studio. At the
next stage, when thoughts about the problem incubate below the level of
awareness, a different environment may be helpful. The distraction of novel
stimuli, of magnificent views, of alien cultures, allows the subconccious mental
processes to make connections that are unlikely when the problem is pursued
by the linear logic learned from experience. And after the unexpected
connection results in an insight, the familiar environment is again more
conducive for completing the process; evaluation and elaboration proceed more
efficiently in the sober athmosphere where the logic of the domain prevails.

We will examine some cases which confirm that spatial attributes extracted in
the context and spatial differentiation between phases of the creative process
generate succesfull solutions in terms of enhancing creativity.

Firstly, we will examine the case of Kristensen (2004) who discusses the
research carried out by a big pharmaceutical company in the process of
developing new procedures for the production of hormones. In their research
they followed the process stages in the Wallas model. They hired a design
studio which consisted of one big room at the centre (as they wanted a centre
of gravity where the project was physically anchored) and several workshops
which were connected to the centre with radial paths. The activities and design
of the space for each phase is defined below:

Preparation – It is stated that (2004) the space was furnished with bulletin
boards, flat tabletops, drawers and filing cabinets for localization of
specification, progress reports and sketches. Computers with CAD were
present in the studio, as were metal and wood workshops, very close to the
main location. Competing products and other relevant props were displayed on
shelves surrounding the room. They interpreted this phase as containing a lot of
brainstorming.
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Incubation – The spatial organization is defined as a studio space that provides
tranquility which was supported by sufficient space and light colours,
availability of many objects, both familiar and strange. The view to the outside
where people would pass, sit for drinks in the sun, provided a continual
variation of view, very different from the one at the company site.

Insight – As they recorded, insights happened in communal sessions, where
well-prepared experts presented their revised studies to the others. The close
vicinity of the wood and metal workshops enabled the innovators to exploit
simple models to explain the principles. The recordings of previous sessions
were always present, easy to access and the bulletin board and tables displayed
previous attempts.

In this case it seems that most of the effort is given to the preparation phase.
We identified significant variables from this case, such as availability of
stimulating objects and outside views to enhance the phase of incubation, as
well as some visual clues and interaction devices to enhance the preparation
phase.

Haner (2005) also presented two cases according to the theoretical perspective
discussed in his study. The first case is a prototypically designed office setting
called ‘The Interactive Creativity Landscape’ (ICL) in a research laboratory in
Germany. They designed the office according to the phases of the creativity
process. It is stated that spatial interpretations for each of the phases have been
developed following their specific requirements.

Haner defines the general principles of differentiating zones in the first case.
He states that, “the preparation phase should support information access and
communication using a wide range of channels. The phases of incubation and
insight should allow for diversion, playfulness and border crossing. The phase
of elaboration and evaluation is supposed to support primarily documentation,
visualization, discussion and collaborative work. It has been recognized that
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while ‘preparation’ and ‘elaboration and evaluation’ are dominated by
convergent activities, ‘incubation’ and ‘insight’ consist of rather divergent
activities.”

Figure 2.6 Original Concept of ICL
Source : Haner (2005)

In response to the specific requirements of the different zones, (See Figure 2.6)
these have been implemented within the ICL: an action zone, an interaction
zone and a retreat zone. The spatial differentiation between zones are described
by Haner below:

They arranged an action zone, by aiming to support divergent activities, as the
most open part of the ICL. They decided on a wide variety of information
sources and communication channels, which support information retrieval and
knowledge sharing. They are located at or very near the ‘piazza’ – the main
gathering point, where informal face-to-face communication prevails. The
interaction zone is arranged, by aiming to support more planned and coordinated interaction, to particularly facilitate team efforts. The infrastructure
consists of smart furniture, various visualizations (including 3D) and
interaction devices. An unusual free-formed, orange seating opportunity,
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termed ‘frozen cloud’, adds to this infrastructure. They also arranged a retreat
zone as a separate, individually adjustable cocoon-like space that aims at
providing privacy to the individual user. Light, acoustics, projection
opportunities are some of the few environmental factors that can be
individually manipulated by users in their quest for divergence. Throughout the
ICL, particular emphasis was put on soft factors. Materials, colours, light and
furnishing were chosen to enhance well-being, but not necessarily comfort.

This case provides important data for our study. We approached the
elaboration, incubation and insight phases of stage similarly, especially with
regard to the arrangement of interaction and retreat zones. The interaction zone
needs devices to enhance interaction and to support the evaluation and
elaboration phases. Also the retreat zone is arranged to provide privacy and
relaxation. But the action zone was arranged to support divergent activities.
Inspite of the spatial necessities they defined, they are also valid for this study.
We approached this phase as preparation, which is generaly based on
convergent activities.

The second case is called the ‘Learning Garden’ which was set up in a
scandinavian financial institution. Its aim was to trigger creativity and support
for non-routine work processeses by applying new pedagogical methods in a
physically different and exciting environment. They formed five diferent
spaces: a process arena, an exploration space, a creativity garden, a consensus
court and a production studio, which is a reminder of the phases in the Wallas
model. The arrangement of spaces is desribed by Haner as follows:

The process arena was arranged to resemble a round-shaped meeting room in
which issue specification, initial process orientation and team-settling take
place. Yellow was the colour of choice – aimed at providing a positive feeling.
The exploration space was designed white, to recall demanding for
information, metaphoricaly. The space was equipped to provide for
communication, information retrieval, knowledge-sharing and collaborative
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work in small groups. The creative garden was designed red to recall the
provision of flexibility and stimulation. They generated ideas and proposals
there, also through the help of games. The infrastructure within this zone aimed
at easy-going and fast documentation. The consensus court was where
decisions were to be made. No regular seating opportunities but decisionmaking tools were available. Dark grey was chosen to symbolize neutrality,
but also formality. They finally designed a blue, efficiency-oriented
production studio. With the use of individual skills the decisions made were
refined and documented, and further work was organized. This case is relevant
to our study because the following phases are the ones that we based our study
on.

Consequently, we can sum up by stating that, as mentioned above, the
preparation stage is associated with information access and face-to-face
interaction and defines the appropriate space as an open work environment
with a centralized and radial shape full of interaction devices. The incubation
and illumination atmosphere are described as a separate, individually adjusted
space which also gives flexibility to different individuals who can arrange the
space according to their own needs. It is stated that a grid structure allows for
both effectiveness and flexibility. The tranquility of the space, the visual clues
and sensory impressions are also some of the supporting features. During the
elaboration and evaluation stages, discussion, collaboration and visualization
are activated. So the supporting spaces are defined as having smart furniture
for the team, as well as various visualization and centralized gathering areas,
similar to the preparation phase.

We examined the subject by referring to studies of some scientists which were
largely focused on innovation processes in research institudes and workplaces.
This thesis study differs from most of these studies by making both a survey in
an educational athmosphere and researching the perceptions of one’s own
space and the creativity relationship with those who also design these spaces.
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In the next chapter we will investigate the role of creativity in design
education.

The studies in this chapter have helped to construct and develop our concepts
of both social and spatial issues. In chapter five we will research these issues
through student perspectives and try to reveal corresponding and differing
aspects.
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CHAPTER 3

CREATIVITY IN DESIGN EDUCATION

3.1. EVOLVEMENT OF CREATIVE THINKING IN DESIGN
EDUCATION

In this chapter the role of creative thinking in design education and in the
design studio –which is the main environment of design education - is
investigated. In the Introduction Chapter, where we defined the rationale of this
thesis, we emphasized the evolution of design education from representational
thinking, which is based on conceptual knowledge, to a holistic approach, in
other words metaphorical thinking, which brings creative thinking to the core
of design.

When we examine this new approach in design education, we can follow a
similar process as described in the literature of creativity. In the literature, the
phase of incubation is described as an implicit cognitive process. And
cognition is closely related to a metaphorical way of thinking. Aydınlı (2007)
defines metaphorical thinking process as, “metaphorical thinking activates the
visual memory, which helps to map the existing images into configurational
schema. The visualizing process is defined in this article as a linear cycle like a
configurational schema that is formed from existing images which contribute to
the emergence of generic patterns or schemas. Generic structures may emerge
as implicit shapes or images and they are significant to further generation of
the design.” This process does not match with the process of creativity in the
same order, but corresponds with it in a different way. Visual memory plays an
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important part in the elaboration phase by helping to transform concepts into
material objects. Aydınlı states that metaphorical thinking activates the visual
memory. And this is the first step towards generating design. After this it is
possible to map the existing images into configurational schema. This seems a
more implicit practice and corresponds to the incubation phase. After
incubation, the configurational schema emerge as an insight. And then follows
the elaboration, when the configurational schema are transformed into generic
patterns and finally generating the design. This shows us that similar processes
are also valid in design generation.
Aydınlı (2007) defines the role of creative thinking and describes methods of
encouraging this in design students. She states that “the twentieth century saw
a remarkable paradigm shift in design issues, from mechanistic / dualistic
approaches to a holistic one. The rational approach in design education is
defined as representing a dualistic way of thinking, in which students are
taught how to organize and assemble the components for obtaining the
appropriate formulate and quantitatively measurable parameters. In this way,
according to the dualistic approach, all the variables are thought to be
generalized to form an appropriate solution. But conversely, a holistic
approach to design education, is defined as a way in which the proper formulae
cannot be generalized, each parameter changes according to its context,
respecting "both" the ' pragmatic "and" the poetic power of design issues. Thus,
the "both / and" way of thinking asserted by phenomenology has an influential
role on developing an awareness of design issues.” (Aydınlı, 2007) By
internalizing this approach, she placed the concept of “awareness” as central to
the theories about design education, which is important for our study, because
awareness has a significant role in enhancing creative thinking in design
education.

Metaphorical thinking, flexible thinking and learning by experience are
strategies in design education for developing ‘awareness’ and ‘creative
thinking’ as well. Actually, they are interwined concepts instead of being
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mutually exclusive. These concepts, together, constitude a meaningful whole.
Aydınlı (2007) mentions the role of these concepts, while defining the changes
in the way of thinking about design issues. She defines the issue as follows:
“Awareness can be characterized by a holistic understanding of creativity being
emotionally, though rationally and philosophically based. It is necessary to
develop an intellectual and emotional capacity and to be able to use them
simultaneously in order to respond to the environment with critical sensitivity.
Awareness can also be recognized as a central phenomenon with both visual
and verbal reasoning in design, and as one of the bases of creativity.” She
emphasizes the unifying character of awareness as bringing together logical,
analytical, rational and intuitive, idiosyncratic and irrational practices which
cannot be achieved through the dualistic way of thinking (especially intuitive
practices). But awareness as a new way of seeing is thought to bring different
practices together within a network that frames the pattern relationships of
design issues. This pattern relationship is generated by developing
metaphorical thinking and flexible thinking. We saw in the previous chapter
that in the literature of creativity great importance is given to flexibility ,
because of its power to enhance tolerance of ambiguity or confusion and to
generate new methods.

Metaphor is a word that was not encountered while investigating the literature
about creativity in the previous chapter. But it is very important for “thinking
something different” which enhances the creative ability. Metaphor is defined
in the article (Aydınlı, 2007) as a trope of resemblance and a change of
meaning constituting a displacement and an extension of the meaning of words.
She defines the role of metaphor as: “The meaning of expression as a
metaphor, will propose a reciprocal relation between confusion and vagueness
which is the schema of inner life. Poetic feeling in its metaphorical thinking
requires a new way of seeing and thinking that prompts awareness.
Metaphorical thinking facilitates discovering patterns and relationships that are
not only stimulating intellectually, but also satisfying emotionally and
spiritually. In understanding an experience of reality, metaphor calls for
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invention and discovery. It also relies directly on the sensible, expressive or
communicative abilities required to accomplish an idea. Metaphorical thinking
actually arises from incremental creativity rather than from improvised
creativity. Incremental creativity involves long-standing and significant
knowledge, ripened through self-reflection, experience and evaluation of the
generated elements.” In design practice, visualizing is an indispensable ability
and metaphorical thinking has a significant contribution to this ability.
Metaphorical thinking is thought to activate the visual memory, which helps to
map the existing images into configurational schema. The visualizing process
is defined in this article as a linear cycle like a configurational schema that is
formed from existing images which contribute to the emergence of generic
patterns or schemas. Generic structures may emerge as implicit shapes or
images and they are significant to further generation of design. Metaphorical
thinking is the issue that substantiates these transformations.
Aydınlı defines above the pathway of design generation in a metaphorical
thinking process. We have tried to re-express this schematically in Figure 3.1
below.

METAPHORICAL
THINKING

VISUAL
MEMORY

EXISTING
IMAGES

CONFIGURATIONAL
SCHEMA

Help to Map

Activate

GENERATION OF
DESIGN

IMPLICIT SHAPE
OF IMAGE
Forms

GENERIC
PATTERN
Emerge as

Figure 3.1 The Role of Metaphorical Thinking in Design Generation
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The characteristics of metaphorical thinking, such as discovering patterns and
forming relationships, in other words ‘transforming a known element into
something new’, constitutes this type of thinking as one of the main bases of
creativity. In relation to this issue, Aydınlı (2007) states that “Creativity as a
mysterious subject in human thinking is multi dimensional and requires
interdisciplinary investigation. Everybody has the potential to become a
creative thinker, most of them are not aware of their potential. A design studio
should provide the roadway to creativity, though metaphorical thinking
consists of the integration of knowledge and the use of the mechanisms of
mind. The essence of creativity is to be found in the integration on a new layer,
of previously unrelated structures of consciousness. It generally consists of the
shifting attributes of layers from one thing to another. These layers are the
result of a combination of previous mental images. Meanwhile creative
thinking consists of crazy, foolish and impractical ideas that can be used as
stepping stones to practical, new ideas. Creativity cannot be taught through
methods which contain firm, unchanging and absolutely binding principles and
rules. Since pluralistic approaches are appropriate in architecture, creativity
admits marginal behavior, which is based on ideas beyond rules. In this
respect, perception, experience and conceptual idealization are the driving
forces in learning creativity in architecture. Creative thinking in the
contemporary design world should be based on knowledge gained from many
fields and disciplines. Metaphorical thinking facilitates the transformation of
knowledge borrowed from other disciplines in the designer's imagination into
new ideas and images. It involves imagining things in a fresh light, questioning
assumptions, and discovering connections between various phenomena.”

In accordance with the evolution of design education, the discovery of
knowledge became the concept of education instead of transmission of
knowledge. The discovery of knowledge is seen as a way of opening students’
mental locks and making them think of something different. It is thought to be
materialized by guiding students to bring together both experiential and
conceptual knowledge, to form the "big picture" of design issues. The structure
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of ideas, images, thoughts and feelings brought together by the help of
metaphorical thinking will developed in the design studio.

Discovering patterns, relations and also knowledge and thinking of something
different are issues that are prerequisites for new design processes, which
consist of both a product and a puzzle-solving process. The design process is
evolved from problem-solving to puzzle solving. “Because of the ambiguous
and multi-layered nature of design, creativity emphasizes the ability to define
and transform a puzzle, instead of solving problems separately while
establishing a web of connections.” (Yalçın Çelik, Aydınlı, 2007) In this
context, Aydınlı emphasizes the role of flexible thinking as: “Since the product
and its solution changes according to its contextual issues, it is thought that
nothing is certain in the design process. Within this paradigm students should
conceive that the process and the product co-exist simultaneously,
complementing each other and giving rise to flexible thinking; and to be
flexible is to be open to explore the variety of approaches as new ideas and
possibilities arise. Flexibility is important for awareness as a design paradigm,
since it facilitates the generation of ideas without losing sight of the overal
purpose, the so called "big picture". Generally speaking, being the children of a
pragmatic century, many designers have lost the "big picture". In this context,
the globalization of the design profession necessitates being flexible in thinking
of multiple design issues embodied within society, and being aware of how to
use technology to actualize personal visions and an idiosyncratic sense of
design. Learning by experience may elaborate an awareness of being flexible
since it provides a pattern, a framework, a network of relations, dynamic
interplay between contrasting pairs, complexity of interconnections, and
different expressions of reality within an underlying "whole". Accordingly,
learning by experience necessitates a holistic way of thinking instead of a
dualistic one, in other words a "both/and" way of thinking instead of an "either
/ or" way. Awareness refers to “both the objectively defined variables and an
individual's subjective knowledge based on intuition, in this respect, awareness
in design issues can be considered as a matter of "both" the actual and physical
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properties of a setting "and" the perceived and experienced phenomena.” The
"both / and" way of thinking provides students with an awareness of their own
relationships with natural and built environments, which enables them to
design responsive environments. In order to achieve an interactive relationship
of reasoning in both intuitive and logical ways, students are motivated to “think
something differently" by shaping questions which are part of the answer.”

It is mentioned above that ‘awareness of their own relationships with natural
and built environments, enables students to design responsive environments.
This idea links with Csikszentmihalyi’s (1996) statement that ‘Being in tune
with place and time, we experience the reality of our unique existence and its
relationship to the cosmos. And from this knowledge original thoughts and
original actions follow with greater ease.’ But while Aydınlı argues that, this
can

be

managed

by

enhancing

metaphorical

thinking

abilities,

Csikszentmihalyi gives a prominent role to place and time in this process,
which is more meaningful for our study, as we are trying to extract the
relationship between spatial attributes and socio-psychological promoters of
creativity.
Aydınlı discusses how awareness emerged in the design studio and gives the
strategies of how to manage this evolved learning approach. The strategies are
as follows:

-

Thinking something different. Students were encouraged to “think
something different" to make them see things in new ways. Thinking,
feeling, seeing and remembering are central to the process of
understanding design issues. She states that within this experiential
learning process, students began to be aware of their environment by
seeing with their minds’ eyes; they tried to understand architecture and
the city as a whole in terms of cognitive functions of metaphors. Both
the metaphorical thinking and learning by experience enter into the
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process, of comprehending the unknown design issues in connection
with the known phenomena of eyeryday life experiences.
-

Puzzle solving. As mentioned above, design has been considered a
puzzle-solving process instead of a problem-solving process. A flexible
environment was established for the students without being framed by
rules, which forms an experiential learning athmosphere. Discovery and
justification have proceeded side by side.

-

Discovering knowledge. Aydınlı states that the discovery of
knowledge is essential for learning by experience, in which students
develop knowledge for themselves according to their requirements. It
provides a special kind of awareness and challenges the students'
misconceptions with appropriate questions and evidence, destroying
students' preconceptions. Because of its contextual and flexible
character, it can be easily transformed into new conditions and can be
adapted to frequent changes. Flexibility in design knowledge means
that the ideas are not fixed or anchored to any specific meaning; they
should be floating in order to be contextual - to be modified into every
changing situation. And so, the discovery of knowledge, having an
open-ended potential, becomes fundamental in understanding the
relations, connections between the experienced phenomena and existing
design problems.

-

Asking ‘what if’ questions. Asking "what if" questions is seen as a
powerful way to open mental locks and to grasp the situation of "think
something different". It seems to be related to the

puzzle solving

process. By way of this practice, students are encouraged to develop
different scenarios for different situations. So it is seen as a steppingstone to metaphorical thinking. This leads to learning about the
similarity of relationships, which give rise to provocative ideas that
stimulate students to think about other ideas.
-

Being curious. Curiosity is a fundamental element that leads one to
think and especially think in a critical way. In this respect it is valuable
for this context. It is stated in the article that curiosity also keeps
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students’ minds dynamic and contributes to the essential feature of
productive thought. It gives rise to metaphorical thinking which
encourages students to rethink what is essential for unique innovations,
unique configurations, whether they be artistic, philosophical or
scientific.

These approaches correspond to the mental activity patterns of the incubation
and illumination phases of the creativity process that we have discussed in the
previous chapter. In that chapter it was argued by that the intuitive combination
of information, allowing for diversion and border crossing, intuitions, high
tolerance of ambiguity, ability to resolve paradoxe,s accommodate opposite
trains of thought in one’s self-concept are some mental or psychological
attributes that promote the creation of idea or concept, during the incubation
and illumination processes. And in this chapter we can confirm that similar
attributes such as a new way of seeing and thinking, subjective knowledge
based on intuition, opening mental locks, questioning assumptions are
important for enhancing metaphorical thinking and at the same time creative
thinking in design education.

These approaches stated above analyse the subject of creativity from the
perspective of design education. In the previous chapter we saw different
approaches looking at the issue from a more psychological perspective. In this
study we are looking at the issue from a perspective of environmental
psychology in the context of an architectural faculty. For this reason, both
psychological attributes, spatial attributes and learning theories are valid
parameters for our study. But in the learning approach described briefly above,
although practices like puzzle-solving or thinking something different are
recognised as a collective activity, like brainstorming, looking at it from a
broad prespective, it remains on a more individual level. However, we know
that the process of creativity involves both individual and group levels, both of
which can be established in design studios,

as we assume in this study.

Keskinok (2001) states that in design studios, where theoretical knowledge and
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utopias are associated with planning and design processes through a selected
problem or problems, and concluded with a project, a participative and
interactive method of education is being followed. And in the next section we
will investigate the collaborative structure of design studios.

3.2. CREATIVITY ENHANCEMENT PRACTICES AT
ORGANIZATIONAL LEVEL IN DESIGN STUDIO

As we approach design studios in an interactive and collaborative atmosphere
of education, we have to follow each of the four stages of creativity. In this
section we will investigate some similar approaches that confirm our thoughts.
In her study “Architectural studio design organization and creativity”
Kahvecioğlu (2007) focuses on “creativity” within architectural design studios
as a key element of architectural education, by analysing the “structure and
organization” of the architectural design studio. She approaches creativity as
“not being an innate attribute, nor the prerogative of the few, but being owned
by every person and it is possible to develop it through the utilization of the
creative techniques as indicators of organizational characteristics.” She states
that these techniques require the existence of the “right climate; style of
leadership; resources, competences / skills and operational strategies; structure
and organizational systems; and culture”.
Kahvecioğlu emphasizes some settings or contents that are constructed by the
studio instructor, highlighting the need for a calm, supportive environment
conducive to confidence and giving to students an active role in different areas
of the studio and also the design world in general. In this way, this thinking is
associated with the findings of the previous chapter, such as, support,
confidence, freedom, challenge that were believed to effect the creativity
process. She mentions these factors and the role of enhancing group work, by
stating that “the Studio curriculum should provide a medium for creating new
ideas and enable creativity to be reflected in all the different cognitive styles
through different types of activities and configurations (such as, informal,
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collective / group work, short-term studies like workshops, work-trips, oneday-charettes, or casual studio programmes, competitions), instead of using
clichés and existing templates.”

“The design studio milieu as a creative climate is an environment not only for
defining and transferring the architectural knowledge by using existing clichés
and templates, but it is also a productive environment open to the use of
information falling within the scope of other disciplines, in order to create new
design knowledge and ideas for teamwork. The design studio is a place of
intellectualisation, communication, transition, interaction, sharing and
participation, besides games and fun.” (Kahvecioğlu, 2007)
Vyas, Heylen and Nijholt (2009) in the paper ‘Collaborative Practices that
Support Creativity in Design’ mainly deal with collaborative practices to
enhance creativity in the everyday work of designers. They develop their
results around three broad themes related to collaborative practices that support
the creativity of design professionals: 1) externalization, 2) use of physical
space, and 3) use of bodies.

The externalization theme is defined in the paper as any kind of design
knowledge represented by three-dimensional, physical media (e.g. sketches,
models, prototypes) that can be used for establishing common ground among
co-designers. The use of physical space is defined as a kind of ecological setup
within a design studio, full of different types of design materials and artefacts
(e.g. sketches, posters, timetables, to-do lists) that help co-designers organize,
coordinate and manage their design work. The use of body is defined as a
collection of design practices where designers’ bodies play an important role in
exploring and communicating design knowledge with a group of co-designers.

They used two design studios to examine the role of the above themes in studio
atmosphere. Their result is defined as such: “In both of the design studios that
we studied, we saw design teams use their office walls, whiteboards,
65

clipboards, wooden panels and so on, as carriers of their design-related
information. At the same time, they also carry inspirational, provocative and
other non-instrumental details such as posters and innovative design sketches.
The way information is represented in the space provides an indication about
the collaborative and methodic practices of designers. An environment such as
this establishes a ‘creative ecology’ within a design studio, both at personal and
social level.” (Vyas, Heylen and Nijholt, 2009)

KEY ASSUMPTIONS ON CREATIVE ORGANIZATIONS (Vyas, Heylen
and Nijholt, 2009)
 Active participation of all members
 Cooperation and knowledge exchange between all participants
 Freedom of expression and the definition of performance
 Encouragement of experimentation in new ways.

COLLABORATIVE PRACTICES (Vyas, Heylen and Nijholt, 2009)
 Group brainstorming
 Concept boards
 Embodied actions of distributed participants in a cooperative process
 Role Playing

The two studies above are important for our study in terms of associating the
literature reviews about creativity in design studios and giving us a rough
framework of the organizational character of design studios. In chapter five we
will analyse the design education atmosphere at METU Faculty of
Architecture, in terms of creativity stimulating attributes, as well as examining
the organizational attributes.
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CHAPTER 4

METHODOLOGY

This section presents the methodology of this study which is carried out with
50 Architectural Faculty students at the Middle East Technical University, in
order to extract the design means that help transform a learning space into a
creativity stimulating environment for design students. This thesis explores the
following main research question; What are the spatial attributes that play a
role in catalyzing the perceived mental and socio-psychological stimulators or
enhancers of creativity? This research question aims to reveal peculiarly spatial
attributes -which can be implemented on design- of learning/designing
environments that enhance design student’s creative powers by associating
with mental and socio-psychological patterns of space. For this thesis
exploratory research methods were carried out.

The research question involves three sub-questions: (Q1) What are the mental
and socio-psychological attributes that are perceived as stimulators or
enhancers of creativity?, (Q2) What are the spatial attributes that are perceived
as stimulators of creativity? and (Q3) What are the similarities and differences
between the design students perceptions, of creativity and the stimulating
attributes with respect to their design background? Table 4.1, presents these
three minor questions and the research approach, data collection and analysis
methods and techniques for each of these three minor questions.
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Table 4.1 Research Design

Minor

Research

Questions

Approach

Q1

Exploratory

Who

50

Exploratory

50

Exploratory

Gathering

Analysis

questions

design Open-ended

students
Q3

Data

design Open-ended

students
Q2

Data

50

questions

design Open-ended

students

questions

Content
Analysis
Content
Analysis
Content
Analysis

In the ‘review of research approaches’ section the research approaches that
were used in this thesis are presented. In the ‘respondents’ section, the
selection of respondents who will be interviewed during the research is
explained. In the ‘data collection section’, information about the survey
technique which used to fulfill the exploratory characteristics of the study is
given. And in the ‘data analysis’ section the data analysis methods and
techniques that were used to analyse the collected data is explained.

4.1 REVIEW OF RESEARCH APPROACH

4.1.1 Quasi-Experimental Research

Quasi-experimental research is designed with the intention of being as much
like a true experiment as possible. The two traditional platforms are: (1)
matching studies, in which participants are compared with individuals that are
comparable on variables of interest that do not receive the intervention; and (2)
interrupted time series, in which observations made prior to an intervention are
compared again and additional observations are made after the intervention has
happened. These types of studies are presented in various formats. (Bradley,
2009)
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The general goal of quasi-experimental research is to investigate cause and
effect relationships. This approach to research allows for greater understanding
of program features and practices. Because there is a loss of control in the
quasi-experimental design, it is necessary for the researcher to decide what is
to be measured and when to measure it. (Bradley, 2009)

4.2. RESPONDENTS

By doing this, the study aims at extracting the spatial attributes -which can be
implemented on design- that help transform the learning space into a
‘creativity-stimulating’ environment for design students. The study chooses the
Faculty of Architecture at Middle East Technical University as the case area
and its design students as subjects, assuming that their everyday design practice
in school would be more approachable and that exploring this would provide
richer insights into the notion and experience of creativity.

The survey was carried out with 50 students. It is assumed that three different
design disciplines may have different perceptions about the design process. For
this reason, I attended to equal distribution of the participants from three
different disciplines and I have interviewed 17 Architecture students, 15
Industrial Design students and 18 City Planning students. The gender of the
respondents was not taken into considertion as a separate classification. Table
4.2 shows the distribution of respondents.

Table 4.2 Distribution of Respondents

Department

Total Respondent

Architecture

17

Industrial Design

15
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Table 4.2 (Continued)
City Planning

18

TOTAL

50

4.3 DATA COLLECTION

In this research, we used an in-depth interview technique to collect data on
learning/designing spaces. We prepared a questionnaire which we used during
the in- depth interviews. This questionnaire consists of open-ended and ranking
questions (See Appendix A for the original questionnaire).

The first question ‘What are the indoor and outdoor places in METU
Architectural Faculty that mostly enhance your individual and collaborative
creativity?’ is asked in order to make the students conceptualize spaces in their
mind and prepare for the second question. The second question ‘What are your
reasons (spatial and socio-psychological) for selecting these places?’ is asked
with the intention of learning the perceptions of students, to extract
relationality of elements that form space with the creative powers which they
have conceived in their minds. The third question ‘What are the inside and
outside places in METU Architectural Faculty that do not enhance your
individual and collaborative creativity?’ and the fourth question ‘What are
your reasons (spatial and socio-psychological) for selecting these places?’ is
asked in order to understand the negative perceptions of these spaces and make
students think more deeply about the subject.

The fifth question ‘Are there places in METU Campus area that you think
enhance your individual and collaborative creative powers significantly?’ is
asked in order to elicit ideas about the creativity enhancing spaces on campus.
The sixth question ‘What kind of additons and alterations could be done to the
spaces you evaluated to increase your individual and collaborative creative
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power?’ is asked in order to learn what the students’ spatial needs are, in order
to enhance their creativity processes.

The seventh question ‘Can you rank the inside spaces in METU Architectural
Faculty in terms of creativity enhancement?’ aims to evaluate places in the
faculty in detail, in order to match the spatial structure and elements to its
creativity enhancing capacity. The last question ‘What do you think creativty is,
how necessary is it for daily life, what are the characteristics of creative people
and can this power be developed over a period of time?’ is asked to learn
students’ perceptions of the term ‘creativity’.

4.3 DATA ANALYSIS

For the purpose of analyzing the data, we used the content analysis method.
The reason for selecting this analysis method, is that content analysis
summarizes rather than reports all details concerning a message set. First of all,
we classified the responses from students under the main content titles of
‘Physical-Spatial and Social-Psychological’. Secondly, we identified the
variables (keywords) from the open-ended sentences. Thirdly, we classifed
these variables under secondary titles and precipitate them into two main
categories, indicated above. Finally, we calculated the frequency of mention of
the variables, thus giving the ranking of attributes expressed by respondents,
according to their creativity enhancing features.
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CHAPTER 5

RESEARCH FINDINGS AND DISCUSSION

This study extracted the spatial attributes that play a role in catalyzing the
mental/socio-psychological activities and dynamics that are perceived as
stimuli for creativity of design students in the Faculty of Architecture at
METU. By doing this, the study revealed the mental/socio-psychological
attributes as well as the process of creativity from the students' points of view.

In line with the literature, we conducted the interviews with respect to the
degree of sociability in the process of creativity, which fell under the
theoretical categories of process phases: 'Collective' describes the incubation
and illumination phases and 'Individual' identifies the preparation and
evaluation phases. That being said, the study acknowledges that there is a
transitional relation in the process, and thus, both collective and individual
creativity are evident together in some phases such as preparation and
elaboration, which is confirmed by the results of the study.

Furthermore, since most existing studies on creativity take place in indoor
settings, and only a few of them focus on the outdoors, this study intended to
see whether and how the experience of creativity changes, according to being
indoors or outdoors. Lastly, assuming that the pedagogical approach with
respect to collective work practice varies across different design departments,
for instance, the Department of City and Regional Planning requires the most
interaction in studios, we wanted to see if the perception of design students is
affected by their own particular design background.
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Within the above framework, this study did not intend to impose any attributes
on the experience other than orienting the interviewees towards thinking
through the place. Thus, we conducted an unstructured survey to reveal all
stimuli that may play a role in creativity. Students responded to their spatialrelated creativity experiences in relation to mental/socio-psychological
attributes. This allowed me to see the context in which students experienced
the process of creativity in a particular place. When they were asked to define
the reasons for their selection of creativity-enhancing places, they declared
both spatial and socio-psychological reasons. (See Table 5.1 and Table 5.2).
Moreover, the study showed that students, without necessarily pointing out the
systematic process behind the act of creativity, could clearly relate the
experience to the stimulating attributes, and how and when the attributes
changed.

Table 5.1 Sample quotations emphasizing the mental and socio-psychological
attributes

‘Because the place is quiet, calm and makes people think.’ (ID, 3)
‘A sense of belonging to the space and feeling comfortable provides more
comfort and an easy working environment. For this reason working in a
familiar environment is easy. ’ (ID 2)
‘While working together, talking about and focusing on different things is
important’ (ID,4)
‘Because of being in a place where we can spend time together and let it all
hang out ’ (ID, 3)
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Table 5.2 Sample quotations emphasizing spatial attributes

‘Light, wide space, having a shape like a square and at the same time the
existence of a balcony makes this place preferable’ (ID, 4)
‘Giving a sense of closure’ (ID 4)
‘Because of the landscape and the transition from an outer space to inside is
succesful ’ (ARCH,3)
‘Open air, natural elements and at the same time a feeling of closure’ (CRP
2)

This chapter presents the findings of the study within this framework and with
respect to the sub research questions of the study. Moreover, each section
discusses the findings in relation to the literature. Respectively, this chapter
consists of four parts.

First, the responses to the question of “What are the mental and sociopsychological attributes that are perceived as stimulators or enhancers of
creativity?” will be presented. The second section presents the findings of the
question: “What are the spatial attributes that are perceived as stimulators of
creativity?” Thirdly, we match the findings of the two previous research
questions to the responses to the question “What are the spatial attributes that
play a role in catalyzing peceived mental and socio-psychological stimulators
or enhancers of creativity?” To do that, we review the variables that were
obtained from the results of the first two research questions, by comparing
them with the ones in the Table 2.1- Synthesis of Phases - Patterns and Spatial
Configuration- we presented at the beginning of Chapter 2.

Finally, we investigate the similarities and differences between the design
students' perceptions of creativity and the stimulating attributes with respect to
their design background. The differences of perception across different design
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students can lead designers to design specific spaces and educators to conduct
the design process accordingly.

5.1. MENTAL AND SOCIO-PSYCHOLOGICAL ATTRIBUTES
PERCEIVED AS STIMULATORS FOR CREATIVITY

In this section we will research the answer of our first minor research question :
“What are the mental and socio-psychological attributes that are perceived as
stimulators or enhancers of creativity?” We investigated the “space” in the
framework of mental and socio-psychological relations. In this way, we aimed
to get results from questionnaires to help us to configure this relationship.

In the literature, the creative act is discussed in terms of mental and sociopsychological dynamics. In the four phased process approach that we followed
in this study, for all of the four phases there are separate mental and sociopsychological attributes to include in the process as stimulators. While during
the processes of incubation and illumination, intuitive combination of
information, allowing for diversion and border crossing, stimulation,
inspiration, motivation, freedom, mental relief, calm, personel comfort,
physical activity, semi-automatic activity, and play are revealing; during the
preparation and evaluation/elaboration processes, interaction, face-to-face
communication, collaboration, information flow, cross fertilization, discussion
are identified. When we were constructing the survey to investigate students’
perceptions, with the help of our separation in the questionnaire into individual
and collective creativity, we also had a chance to see how these attributes are
differentiated for design students. (See Table 5.3)
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Table 5.3 Sample quotations emphasizing the differences of perception
through the individual and collective processes

‘There are a lot of stimulating factors in the studio for working and creating
together ’ (CRP, 2)
‘An exchange of ideas is generated in studios’ (CRP, 1)
‘It provides calm and also a design oriented space ’ (ARCH,4)
‘Because I feel that the space belongs to me and I can control it’ (CRP, 3)

After analysing students’ answers, we formulated the results which are
summarized in the table (5.4) below:

Table 5.4 Students’ Perceptions About Mental and Socio-psychological
Attributes Which Are Enhancing Creativity

Individual
Creativity In
Indoor Learning
Environment
- Quietness,
Calm (11)
- Being far
from the
crowd (11)

Individual
Creativity In
Outdoor
Learning
Environment
-

Mental Relief
(10)
Calm (9)
Peace (9)
Opening
Mind,
Orientation to
Thinking (7)

Collective
Creativity In
Indoor Learning
Environment
-

-

-
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Exchange of
Ideas,
Discussion (9)
WorkingProducing
Together,
Sharing Same
Work Place (8)
Togetherness (6)

Collective
Creativity In
Outdoor
Learning
Environment
Togetherness
(8)
Communicati
on (5)
Socialising (5)

We have investigated the answers -which we categorized by collection under
three main categories, mental, social and psychological- under four separate
columns.

Table 5.5 Socio-Psychological Attributes of Individual Creativity In Indoor
Learning Environment
Sub Content Groups

Frequency
of mention

%

Quietness, calm
Focusing
Mental Relief
Spatial
Perception,
Being
Perceptible
Perception of Outer Spaces
TOTAL

11
7
3
2

46
29
13
8

Being Far From The Crowd
Working Together, Sharing
Same Work Place
Crowd, Togetherness
TOTAL

11
4

Belonging To
Individuality
Being alone
Peace
TOTAL

4
4
3
3
In
Sub
Content
Group %

1
4
In Content 100
Group %

61
22

3
17
In Content 100
Group %

78

29
29
21
21
100

Content
Group

Frequency
of mention

Mental
Attributes

24

In General
Two
17%
Content
Groups %
Social
Attributes

18

In General
Two
13%
Content
Groups %
Psychologi
cal
Attributes

14

In General
Two
10%
Content
Groups %

The table above shows the mental, social and psychological attributes derived
from students’ answers when they were asked about the reasons for their
choice of the best creativity stimulating indoor places in the faculty area. When
we analyse the table (Table 5.5) we see that the most frequently mentioned
attribute for individual creativity in indoor learning environment is defined as
Mental Attributes with a 17% ratio. When we look at it in detail, we see that
most frequently mentioned expressions are Quietness, Calm and Being Far
From The Crowd. In the literature review section, the cognitive processes in
the incubation stage was defined as taking place in privacy - a personal or
private affair. In other words, the literature on incubation refers to individual
cognitive processes (Kristensen, 2004) and the findings of our survey support
this need for privacy.

Table 5.6 Socio-Psychological Attributes of Individual Creativity In Outdoor
Learning Environment
Sub Content Groups

Frequency
of mention

%

Mental Relief
Calm
Opening Mind, Concentration to
Think
Quietness,
Restfulness
Comfort
Freedom
Refreshing
TOTAL

10
9
7

27
24
19

4
3
2
1
1
In Content
Group %

11
8
5
3
3
100

79

Content
Group

Frequency
of mention

Mental
Attributes

37

In General
Two
31%
Content
Groups %

Table 5.6 (Continued)
Peace
Trust
TOTAL

Communication
Enable Sharing
TOTAL

9
2

82
18

In Content 100
Group %

3
60
2
40
In
Sub 100
Content
Group %

Observation
2
Spatial
Perception,
Being 1
Perceptible
New Experiences, Different 1
Perceptions
TOTAL
In
Sub
Content
Group %

50
25
25
100

Psychologi
cal
Attributes
In General
Two
Content
Groups %
Social
Attributes
In General
Two
Content
Groups %

Spatial
Perception

11

9%

5

4%

4

In General
Two
3%
Content
Groups %

The table above shows the mental, social and psychological attributes derived
from students’ answers when they were asked about the reasons for their
choice of the best creativity stimulating outdoor places in the faculty area.
When we analyse the table we see that the most frequently mentioned attribute
for individual creativity in outdoor learning environment is defined as Mental
Attributes with a 31% ratio. We see in detail, that

the most frequently

mentioned expressions are Mental Relief, Calm and Peace and Opening Mind,
Concentration to Think. When we compare the two tables examining
perceptions in indoor and outdoor environments, some significant differences
stand out. Firstly, Mental Attributes have a higher proportion and Mental
Relief is the most frequently mentioned statement in outdoor environments.
When we compare them with the variables from the investigated literature
review, we see that Mental Relief, Calm and Peace and Opening Mind,
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Concentration to Think are better matched with those (See Table 2.1) This
result may be due to the effect of natural elements in outdoor environments. In
the literature review the existence of natural elements are asociated with
reducing mental fatigue, and restoring cognitive capacity (McCoy and Evans,
2002) which makes nature perceived as highly correlated with creative ability.
So, nature provides mental relief, and in this way, eliminates constraint and
eases thinking.

Table 5.7 Socio-Psychological Attributes of Collective Creativity In Indoor
Learning Environment
Sub Content Groups

Frequency
of mention

%

Exchange of Ideas, Discussing
Working-Producing Together,
Sharing Same Work Place
Togetherness
Communication
Density of Population
Sparing Time Together
Diversity (People and Project)
Team Spirit
Interaction
Harmony
TOTAL

9
8

24
21

6
4
3
2
2
1
1
1
In Content
Group %

16
11
8
5
5
3
3
3
100

Isolation, Becoming Distant
Restfulness
Comfort
Focusing
Seriousness
TOTAL

2
2
1
1
1
In Content
Group %

29
29
14
14
14
100

81

Content
Group

Frequency
of mention

Social
Attributes

38

In General
Two
44%
Content
Groups %

Mental
Attributes

7

In General
Two
8%
Content
Groups %

The table above shows mental, social and psychological attributes derived from
students’ answers when they were asked about the reasons for their choice of
the best collective creativity stimulating indoor places in the faculty area.
When we analyse the table we see that the most frequently mentioned attribute
for collective creativity in an outdoor learning environment is defined as Social
Attributes with a 44% ratio. We see in detail, that the most frequently
mentioned expressions are Exchange of Ideas, Discussing, Working Producing Together/Sharing Same Workplace and Togetherness. When we
analyse these results according to the context in chapter 2, we see that these
attributes refer to the activity pattern of the phases of preparation and
evaluation/elaboration. In Table 2.1, we synthesized the type of activities
related

to

these phases

as

interaction,

face-to-face communication,

collaboration, information flow, cross fertilization, discussion. We see that
these variables correlate. And this table supports the idea that group and
organizational levels are associated more closley with the convergent thinking
process, in which information is created and distributed among different
members consciously and in a systematic and formal way. This information
flow can be generalized by activating cooperation and coordination between
different individuals.

Table 5.8 Socio-Psychological Attributes of Collective Creativity In Outdoor
Learning Environment
Sub Content Groups

Frequency
of mention

Togetherness
8
Communication
5
Socialising
5
Activity Diversity (Eating, 2
Drinking, Feeding Fish)
Having Fun Together
1
TOTAL
In Content
Group %

82

%
38
24
24
10
5
100

Content
Group

Frequency
of mention

Social
Attributes

21

In General
Two
30%
Content
Groups %

Table 5.8 (Continued)
Quietness, calm
Orientation to Thinking
Mental Relief
Comfort
Restfulness
Focusing on Different Things
TOTAL

Peace
Belonging To
Changes of Feelings
TOTAL

5
3
3
2
1
1
In Content
Group %

33
20
20
13
7
7
100

2
1
1
In
Sub
Content
Group %

50
25
25
100

Mental
Attributes

15

In General
Two
21%
Content
Groups %
Psychologi
cal
4
Attributes
In General
Two
6%
Content
Groups %

The table above shows mental, social and psychological attributes derived from
student’ answers when they are asked about the reasons for their choice of the
best collective creativity stimulating outdoor places in the faculty area. When
we analyse the table we see that the most frequently mentioned attribute for
collective creativity in an outdoor learning environment is defined as Social
Attributes with a 30% ratio. We see in detail, that the

most frequently

mentioned expressions are Togetherness, Communication and Socialising. We
see a slight difference between indoor and outdoor in collective creativity
according to individual creativity. In indoor, more work oriented activities,
such as exchange of ideas or discussion are emphasized. But in an outdoor
environment more entertainment oriented activities like socialising and
communication are expressed. And mental attributes have a greater role (with a
ratio of 21%) in the outdoor environment. This may due to the transitional
character of the process that is stated in the literature, despite the individual
character of the incubation process, it seems likely that ‘distributed cognition’
happens because perceptual clues are shared among team members. In such
cases, the team members need a medium of communication. (Kristensen, 2004)
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5.2. SPATIAL ATTRIBUTES PERCEIVED AS STIMULATORS FOR
CREATIVITY

In this section we will research the answer of our first minor research question :
“What are the spatial attributes that are perceived as stimulators or enhancers
of creativity?” Our main aim in this study was to extract spatial dynamics
about the issue. But, because of extracting these within the framework of the
relationship with the mental and socio-psychological attributes, as tested in the
previous section 5.1., that are the mental and socia-psychological attributes that
we obtained from the literature review, they are also valid for the design
students’ perceptions. Consequently, we were able to build a framework which
coincides with the literature. We were able to observe the phases of the
creativity process and their activity patterns through the perceptions of
students.

In section 5.2 we tested the coherence of spatial dynamics in this context. We
investigated this again making a separation into individual/collective and
indoor/outdoor through four main tables.

Thanks to the design students’ varied perceptions of “space” we obtained a rich
database. After analysing students’ answers, we formulated the results which
are summarized in the table (5.9) below:
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Table 5.9 Students Perceptions About Spatial Attributes Which Are Enhancing
Creativity

Individual
Creativity In
Indoor Learning
Environment
- Spaciousness,
(15)
- Light (10)
- Inspirational
Objects and
Structures (8)

Individual
Creativity In
Outdoor
Learning
Environment
-

-

Open Air (11)
Natural and
Landscape
Elements (11)
Spaciousness,
width (10)

Collective
Creativity In
Indoor Learning
Environment
-

Space Width (9)
Spaciousness,
(6)
Light (6)
Acoustics,
Dispersion of
Sound (6)

Collective
Creativity In
Outdoor
Learning
Environment
-

Open Air (9)
Spaciousness
(5)
Natural and
Landscape
Elements (4)

As well as showing some differences in the four tables, we separated the
variables into six general categories as (1) Spatial Size and Dimensions, (2)
Design Elements, (3) Physical and Sensory Elements of Space, (4) Working
Equipments, (5) Spatial Structure, (6) Spatial Interaction and Interaction
Places.

Table 5.10. Spatial Attributes of Individual Creativity In Indoor Learning
Environment
Sub Content Groups

Frequency of %
mention

Content
Group

Spaciousness
Largeness
Height
Freedom of Movement
TOTAL

15
7
2
2
In Sub Content
Group %

Spatial
Size and
26
Dimensio
ns
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58
27
8
8
100

In
General
Two
Content
Groups %

Frequency
of mention

19%

Table 5.10 (Continued)
Inspirational Objects
Structures
Design of Space
Complexity of Design
TOTAL

and 8

47

7
41
2
12
In
Content 100
Group %

Light
Colorfulness
Warm Colors

10
2
1

TOTAL

In
Content 100
Group %

Working Utilities
Work
Reminding
Athmosphere
Comforting Equipment
TOTAL

Functionality
Order
Simplicity
Perspective and Sections
Properly Scaled
TOTAL

77
15
8

6
3

50
25

3
25
In
Content 100
Group %

3
2
1
1
1
In
Content
Group %

86

38
25
13
13
13
100

Design
Elements
In
General
Two
Content
Groups %
Physical
and
Sensual
Elements
of Space
In
General
Two
Content
Groups %

17

12%

13

9%

Working
Equipmen
t

12

In
General
Two
Content
Groups %

9%

Spatial
Structure

8

In
General
Two
Content
Groups %

6%

Table 5.10 (Continued)
Balcony, opening Gates
Shape
Integration of Inside
Outside Spaces
Gathering Places
TOTAL

3
1
and 1

50
17
17

1
17
In
Content 100
Group %

Spatial
Interactio
n
and 6
Interactio
n Places
In
General
Two
Content
Groups %

4%

This table above shows spatial attributes derived from students’ answers when
they were asked about the reasons for their choice of the best individual
creativity stimulating indoor places in the faculty area. When we analyse the
table we see that the most frequently mentioned attribute of individual
creativity in indoor learning environment is defined as Spatial Size and
Dimensions with a 19% ratio. We see in detail, that the most frequently
mentioned expressions are Spaciousness, Light and Inspirational Objects and
Structures. Inspirational Objects and Structures support the statements in the
literature that memory is sometimes facilitated by impressions of a particular
place. This could be due to different sensory impressions, visual models and
tangible objects (Kristensen, 2004). This also confirms a statement in Haner’s
(2005) article that the building and the layout can be inspirational and
motivational to people, can symbolize innovation and signal creativity, simply
by being perceived as attractive. But in the literature it is stated that there is no
association between size or rectilinearity of shape with creativity potential and
neither quantity nor quality of light was significantly related to the creativity
potential of settings (McCoy and Evans, 2002). So, the statements of
spaciousness and light show a difference in the survey results to the literature
review. According to the answers of the first question, students perceive ‘The
Navel Stone’ and ‘ID-3 Studio’ as the most individual creativity enhancing
inside areas in the faculty. (See Table 5.11)
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Table 5.11

Sample quotations for ‘individual creativity enhancing inside

spaces’

“ID-3 Studio: It reminds me of work. It is an ordered and illuminated place.
And a spacious place because of having many windows. ” (ID, 3)
“The Navel Stone Place enhances my creativity because it is inspiring, the
ceiling is very high and colorful, and it is an illuminated large space ” (Crp,
2)

Figure 5.1 Navel Stone

When we analyse the “Navel Stone” according to students’ perceptions, we see
that the existence of inspirational objects, colorfulness and the high ceiling are
examples of spatial reasons for selection of the place. These are the attributes
that awake some inner forces of the individual, stimulate him/her, enhance
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his/her intuitions. When viewed from this aspect, we can say that this place is
valuable for the incubation and especially illumination stages of the creative
process. But this is not the only effect. The strength of the place also arises
from its location in the organizational schema of the faculty. We will
investigate this in detail in section 5.3, when we will be examining spatial
attributes in relation to mental and socio-psychological attributes.

Figure 5.2 Studio of ID-3

The ID-3 studio is selected as the other most individual creativity enhancing
inside area in the faculty. Students emphasized the spatial characteristics of
space as spaciousness and illumination. They also mention the large number of
windows and openness to the outside (balcony). These are also individually
enhancing attributes as windows and openness symbolize freedom in the
literature and a natural view correlated strongly with creativity potential. A
natural view from a window may be a method of achieving exposure to the
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natural environment, while remaining present in the interior physical
environment. (McCoy and Evans, 2002)

Table 5.12 Spatial Attributes of Individual Creativity In Outdoor Learning
Environment
Sub Content Groups

Frequency
of mention

%

Open Air
Natural and Landscape Elements
Water
Daylight
Landscape Furnitures
Diversity in Lanscape
Physical Contact with Nature
TOTAL

11
11
4
3
3
3
1
In
Sub
Content
Group %

31
31
11
8
8
8
3
100

Spaciousness, width

10

100

TOTAL

In Content 100
Group %

Closure
3
Configuration, Order
2
Dimension Differences Between 1
Physical Elements
Detail
1
Sheltered Space
1
Design Effect
1
TOTAL
In Content
Group %
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33
22
11
11
11
11
100

Content
Group

Frequency
of mention

Natural and
Landscape
36
Elements

In General
Two
30%
Content
Groups %
Spatial Size
and
10
Dimensions
In General
Two
8%
Content
Groups %

Spatial
Structure

9

In General
Two
7%
Content
Groups %

Table 5.12 (Continued)
Comforting and Entertaining 5
Equipment

100

TOTAL

In Content 100
Group %

Proximity to Working Areas
Integration
and
transition
Between Inside and Outside
Spaces
Gathering Places
TOTAL

2
1

50
25

1
25
In Content 100
Group %

Physical
Elements of 5
Space
In General
Two
4%
Content
Groups %
Spatial
Interaction
and
Interaction
Places

4

In General
Two
3%
Content
Groups %

The table above shows spatial attributes derived from students’ answers when
they were asked about the reason for their choice of the best individual
creativity stimulating outdoor places in the faculty area. When we analyse the
table we see that the most frequently mentioned attribute for individual
creativity in outdoor learning environment is defined as Natural and
Landscape Elements with a 30% ratio. We see in detail, that the most
frequently mentioned expressions are Open Air, Natural and Landscape
Elements and Spaciousness. According to different perceptions of students in
the outside environment, we eliminated some groups and added Natural and
Landscape Elements, Working Equipment and Design Elements, not mentioned
here. Not surprisingly, natural elements are the main reason for the selection of
these spaces. Especially for the incubation and illumination phases of the
process, natural elements are some of most inspiring dynamics in space.
According to the answers of the first question, students perceive ‘The Arcaded
Entry of the Faculty’ and ‘Back Garden’, as the most individual creativity
enhancing outside area in the faculty. (See Table 5.13)
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Table 5.13 Sample quotations for ‘individual creativity enhancing outside
spaces’

“Back Garden: Open air, greening but at the same time a feeling of closure,
safety and comfortableness ” (CRP, 2)
“Arcaded Entry : Water elements with fish inside give inspiration to man ”
(CRP, 2)

Figure 5.3 Arcaded Entry of the Faculty

When we analyse the “Arcaded Entry of the Faculty” according to students
perceptions, we see that natural elements, water, fish in the water, are some
reasons for selection of the space. But something important expressed in the
responses is the diversity that the place offers. Because there exist together,
sculptural objects, natural elements and artificial landscape elements. This
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diversity and complexity that the place offers, coincides with the statements in
the literature review that: “Environments high in perceived creativity potential
most frequently were visually interesting. Such environments tended to be
highly complex, both spatially and ornamentally. They tended to have extended
views; natural materials were liberally present. (McCoy and Evans, 2002)

Figure 5. 4 Back Garden

Another place that was perceived as the most individual creativity enhancing
outside area in the faculty , is “Back Garden”. Despite being in the Industrial
Designers’ backyard, this place is selected by most of the faculty members as
creativity enhancing. The reasons for selecting this place are mostly the
existence of natural elements but feeling of closure, safety and comfort are
mentioned, too. This consideration recognizes the statements in the literature
about legibility and familiarity of environments that offer spatial distinction
and clear definition are defined as providing encouragement toward a mutually
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agreed creative direction. (McCoy and Evans, 2002).

Also safety is an

important issue in terms of eliminating threat, which represents a potential risk
to psychological safety and hence the process of creativity.

Table 5.14 Spatial Attributes of Collective Creativity In Indoor Learning
Environment
Sub Content Groups

Frequency of %
mention

Content
Group

Space Width
Spaciousness
Space Openness
TOTAL

9
6
2
In Sub Content
Group %

Spatial Size
and
17
Dimensions

Light
Acoustics,
Sound

Dispersion

6
of 6

TOTAL

Width of Tables
Equipment
TOTAL

Order, studio plan
Functionality, usage scheme
TOTAL

53
35
12
100

50
50

In
Content 100
Group %

3
50
3
50
In
Content 100
Group %

3
75
1
25
In
Content 100
Group %
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In General
Two
Content
Groups %
Physical
and
Sensory
Elements of
Space
In General
Two
Content
Groups %
Working
Equipment
In General
Two
Content
Groups %
Spatial
Structure
In General
Two
Content
Groups %

Frequency
of mention

20%

12

14%

6

7%

4

5%

Table 5.14 (Continued)
Perception of Inside and 2
Outside Together

TOTAL

100

In
Content 100
Group %

Spatial
Interaction
and
2
Interaction
Places
In General
Two
2%
Content
Groups %

The table above shows spatial attributes derived from students’ answers when
they were asked about the reason for their choice of the best collective
creativity stimulating indoor places in the faculty area. When we analyse the
table we see that the most frequently mentioned attribute for individual
creativity in outdoor learning environment is defined as Size and Dimensions
with a 20% ratio. We see in detail, that the

most frequently mentioned

expressions are Space Width, Light, Acoustics, Dispersion Of Sound. Even
though attributes like spatial size, dimensions and light revealed no correlation
with creativity enhancing in the literature, in our survey, again, students gave
prominence to these dynamics. These may have a role when considered in
relation to socio- psychological attributes. We will investigate this in section
5.3.

According to the answers of the first question, students perceive ‘Canteen’ as
the most collective creativity enhancing inside area in the faculty, by far.
Students also perceive the ‘Navel Stone Area’, ‘ID-3 Studio’ and ‘Arch-4
Studio’ as collective creativity enhancing inside areas in the faculty.
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Table 5.15 Sample quotations for ‘collective creativity enhancing inside
spaces’

“Canteen: The place where people can come together easily, noise doesn’t
disturb others, a large number of people can easily settle ” (ID, 2)
“Canteen: It is advantageous in terms of communicating and gathering
information ” (ARCH,1)

Figure 5. 5 Canteen

When we analyse the “Canteen” according to students perceptions, we see that
the width of space is a reason for selection of this space in terms of gathering a
large number of people for communication and information flow. From these
aspects, width of space finds a meaning. Furniture also has an effect on the
selection of space. Because we know that socipetal furniture promotes social
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interaction, and a high degree of social potential also implies a high degree of
creativity potential. Also, transparency is a factor. Spaces which have a very
large and obvious view of the natural environment outdoors, have a high score
for creativity potential. And also the use of natural elements such as wood and
stone may have an effect, according to the literature. Natural materials had a
positive correlation, implying that enhanced creative performance is perceived
in a room in which some identifiable natural material can be found. (McCoy
and Evans, 2002)

Table 5.16 Spatial Attributes of Collective Creativity In Outdoor Learning
Environment
Sub Content Groups

Frequency of %
mention

Open Air
Natural and Landscape
Elements
Landscape Furniture
Daylight
View
TOTAL

9
4

47
21

4
1
1
In Sub Content
Group %

21
5
5
100

Spaciousness

5

100

TOTAL

In
Content 100
Group %

Acoustics, Dispersion of 2
67
Sound
Light
1
33
TOTAL
In
Content 100
Group %

97

Content
Group

Frequency
of mention

Natural and
Landscape
19
Elements

In General
Two Content 27%
Groups %
Spatial Size
and
5
Dimensions
In General
Two Content 7%
Groups %
Physical
Elements of 3
Space
In General
Two Content 4%
Groups %

Table 5.16 (Continued)
Closure
Isolated Space
TOTAL

1
50
1
50
In
Content 100
Group %

Spatial Interactions, to 1
think and argue
Proximity to Working 1
Areas
TOTAL

50
50

In
Content 100
Group %

Spatial
Structure

2

In General
Two Content 3%
Groups %
Spatial
Interaction
and
2
Interaction
Places
In General
Two Content 3%
Groups %

The table above shows spatial attributes derived from students’ answers when
they were asked about the reason for their choice of the best collective
creativity stimulating outdoor places in the faculty area. When we analyse the
table we see that the most frequently mentioned attribute for individual
creativity in an outdoor learning environment is defined as Natural and
Landscape Elements with a 27% ratio. We see in detail, that the most
frequently mentioned expressions are Open Air, Spaciousness, Natural And
Landscape Elements And Landscape Furniture. We know from the literature
that natural elements are some of the most creativity enhancing elements in
space. But in the literature it is generally associated with inspiration and related
more with individual phases. However in this survey, design students
associated natural elements with collective phases too. This may be due to the
fact that natural environments are more preferable for spending time together.
And, as we mentioned above, spaciousness may be a reason for selection of the
space in terms of gathering a large number of people for communication and
information flow.

According to the answers of the first question, students perceive ‘Canteen
Outside Area’ and ‘Back Garden’ as the most collective creativity enhancing
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outside area in the faculty. (See Table 5.17) Students also perceive ‘Arcaded
Entry of The Faculty’ as a creativity enhancing outside area in the faculty.

Table 5.17 Sample quotations for ‘collective creativity enhancing outdoor
spaces’
“Back Garden: Gives a feeling of comfort and the need for doing something
together ” (ARCH, 1)
“Back Garden: Because the place is wide, spacious and usually not crowded”
(ID,3)
“Canteen: While making a collective work, we can do some different
activities when we get bored” (ID,3)
“Canteen: The reason for my selection is because it is located near the
computer lab, and also near a space where we can both eat and talk at the
same time” (ID, 2)

Figure 5.6 Back Garden
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We mentioned above while looking at individual creativity enhancing outside
areas in the faculty, that reasons for selection of this place are mostly due to the
existence of natural elements. This result is valid here, too. But from the aspect
of collective creativity, students mostly consider the space in social terms.
Spatially, they emphasize comfort when being together. It refers to the width of
space, benches (sociopetal furniture), and the shade provided by trees. And
because it is a place which people pass by, and not inside, the place offers
quietness and calm.

Figure 5. 7 Canteen Outside Area

The spatial reasons for selecting the space as collective creativity enhancing
outside area are, natural elements, furniture and the configuration of space
allowing togetherness and the central location of being near to some facilities
and studios. However, we will investigate the space in terms of socio-spatial
relationship in section 5.3.
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5.3. SPATIAL ATTRIBUTES ASSOCIATED WITH THE PERCEIVED
MENTAL AND SOCIO-PSYCHOLOGICAL STIMULATORS OF
CREATIVITY

In this section, we will examine the answer to our main research question :
“What are the spatial attributes that play a role in catalyzing the perceived
mental and socio-psychological stimulators or enhancers of creativity? ”. In the
first two sections, we discussed separately the creativity enhancing
mental/socio-psychological and spatial attributes from the perceptions of
design students. But in this study we are trying to extract the relationality
between spatial and mental/socio-psychological attributes.

When we look at studies in the literature in this context, we see that they
approach the subject in the framework of these relations. The scientists who
usually work in this area are mostly psychologists and sociologists. This is due
to the fact that, the act of creation is seen as a social process. And in this
considerably complex process, a range of scientific disciplines come into play,
such as sociology, psychology, physiology and space related fields. In this
study, by giving priority to space, we are trying to see how space acts as a
catalyzer in this process. For doing this, initially we will investigate the design
student’s general perceptions about this relationality. We will do this by
analysing four main tables in which we can see the spatial and mental/sociopsychological attributes together.

Secondly, we will see the relationship pattern emerging by matching the
variables that we have obtained from sections 5.1 and 5.2. We will evaluate the
variables by comparing them with the process cycle presented in table 2.1 at
the beginning of chapter 2.

Thirdly, we will try to configure the organizational structure of the faculty with
the help of an integration map which will show the intensive and sparse human
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interaction spaces. And we will evaluate these spaces within the framework of
variables/parameters emerging from the tables.

5.3.1. Students’ General Perception

Firstly, we are investigating the design students’ approach to “space”. As we
are searching for relationality between creativity enhancing “mental/sociopsychological attributes” and their catalyzing factor “space”, we have to follow
this relationship in students’ interview responses. To do this, we will consider
the results through four tables which give spatial and mental/sociopsychological attributes combined in one table, together with their frequency
ratios.

Table 5.18 Individual Creativity In Indoor Learning Environment
Content Groups

Frequency
of mention

%

Spatial
Size
and
Dimensions
Design Elements
Physical
and
Sensory
Elements of Space
Working Equipment
Spatial Structure
Spatial Interaction and
Interaction Places
Mental Attributes
Social Attributes
Psychological Attributes

26

19

17
13

12
9

12
8
6

9
6
4

24
18
14

17
13
10

TOTAL

102

General
Content
Group

Frequency
of mention

%

Spatial and
Physical
82
Attributes

59

SocioPsychologi
cal
Attributes

56

41

138

100

Table 5.19 Individual Creativity In Outdoor Learning Environment
Content Groups

Frequency
of mention

%

Natural and Landscape
Elements
Spatial
Size
and
Dimensions
Spatial Structure
Physical Elements of Space
Spatial Interaction and
Interaction Places
Mental Attributes
Psychological Attributes
Social Attributes
Perceptual attributes
TOTAL

36

30

10

8

9
5
4

7
4
3

37
11
5
4

31
9
4
3

General
Content
Group

Frequency
of mention

%

Spatial and
Physical
64
Attributes

53

SocioPsychologi
cal
Attributes

57

47

121

100

Table 5.20 Collective Creativity In Indoor Learning Environment
Content Groups

Frequency
of mention

%

General
Content
Group

Frequency
of mention

%

Social Attributes
Mental Attributes

38
7

44
8

SocioPsychologi
cal
Attributes

45

52

Spatial
Size
and
Dimensions
Physical
and
Sensual
Elements of Space
Working Equipment
Spatial Structure
Spatial Interaction and
Interaction Places
TOTAL

17

20

12

14

Spatial and
Physical
41
Attributes

6
4
2

7
5
2

48

86

103

100

Table 5.21 Collective Creativity In Outdoor Learning Environment
Content Groups

Frequency
of mention

%

General
Content
Group

Frequency
of mention

%

Social Attributes
Mental Attributes
Psychological Attributes

21
15
4

30
21
6

SocioPsychologi
cal
Attributes

40

56

Natural and Landscape
Elements
Spatial
Size
and
Dimensions
Physical Elements of Space
Spatial Structure
Spatial Interaction and
Interaction Places
TOTAL

19

27

5

7

Spatial and
Physical
31
Attributes

3
2
2

4
3
3

44

71

100

When we analyse the four tables above, we can see a close ratio of frequency
between ‘Spatial and Physical Attributes’ and ‘Socio- Psychological
Attributes’ for all four tables. [Ratios in Table 5.18 for individual creativity in
inside learning environment are as such: ‘Spatial and Physical Attributes’ 59% while ‘Socio- Psychological Attributes’ - 41%. / Ratios in Table 5.19 for
individual creativity in outside learning environment are as such: ‘Spatial and
Physical Attributes’ - 53% while ‘Socio- Psychological Attributes’ - 47%. /
Ratios in Table 5.20 for collective creativity inside learning environment are as
such: ‘Socio- Psychological Attributes’ - 52% while ‘Spatial and Physical
Attributes’ - 48%. Ratios in Table 5.21 for collective creativity inside learning
environment are as such: ‘Socio- Psychological Attributes’ - 56% to ‘Spatial
and Physical Attributes’ - 44%.]

This similarity in the frequency of mention, shows that design students
perceive and experience “space” with both physical and socio-psychological
dynamics. In the questionnaire, we asked them the reasons for their selection of
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the best and least creativity enhancing spaces. In response, they gave physical,
mental and socio-psychological reasons. This is valuable for our study, in order
not to overlook the relationality which was emphasized in the literature, too.

5.3.2.

Relationality

Between

Creativity

Enhancing

Mental/Socio-

Psychological Attributes And Their Catalyzer Spatial Attributes

In the first two sections 5.1 and 5.2 we saw the spatial and mental/sociopsychological attributes which are perceived by design students as
stimulators/enhancers in their processes of design creativity. In this chapter we
will analyse the relationality between them, through the matching tables and
perceptions from the survey areas. To accomplish this analysis we will adhere
to the separation of individual/collective in order not to move away from the
four phases in the process of creativity.

The tables below show us the most frequently mentioned spatial and
mental/socio-psychological attributes (adjacent numbers give the frequency of
mention) in a reciprocal relation, to help us form the relationality between
them.

Table 5.22 Reciprocal Relation Between Attributes of Individual Creativity In
Indoor Learning Environment

Mental / Socio-Psychological
Attributes
-

Spatial
Attributes

Quietness, calm (11)
Being Far From The
Crowd (11)
Focusing (7)

-
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Spaciousness (15)
Light (10)
Inspirational Objects and
Structures (8)

As we mentioned in section 5.1 , the findings of our survey in this table such as
Quietness, Calm and Being Far From The Crowd support the need for privacy.
Because, in the literature review section, the cognitive processes in the
incubation stage were associated with privacy. But expressions like
Spaciousness, Light in the spatial attributes column, do not constitude a
meaningful relationship with quietness and calm, in other words, the need for
privacy. But we know that Inspirational Objects and Structures support the
statements in the literature; that memory is sometimes facilitated by the
impressions of a particular place.

Table 5.23 Reciprocal Relation Between Attributes of Individual Creativity In
Outdoor Learning Environment

Mental / Socio-Psychological
Attributes
-

Spatial
Attributes

Mental Relief (10)
Calm (9)
Peace (9)
Opening Mind and Orientation
to Thinking (7)

-

Open Air (11)
Natural and Landscape
Elements (11)
Spaciousness and
Width (10)

We mentioned in section 5.1 that there are some significant differences
between indoor and outdoor attributes of individual creativity. Because mental
attributes achieve a high proportion and Mental Relief is the most frequently
mentioned statement in outdoor environments. We also stated that this result
may be due to the effect of natural elements in the outdoor environment. But
when we analyse the table above (Table 5.23) we see this relationship easily
supports our idea about the role of nature. There is a strong relationship with
mental relief, calm, orientation to thinking, with open air and Natural and
Landscape Elements.
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Table 5.24 Reciprocal Relation Between Attributes of Collective Creativity In
Indoor Learning Environment

Mental / Socio-Psychological
Attributes
-

-

Spatial
Attributes

Exchange of Ideas and
Discussion (9)
Working and Producing
Together, Sharing Same
Workplace (8)
Togetherness (6)

-

Space Width (9)
Spaciousness (6)
Light (6)
Acoustics, Dispersion of
Sound (6)

When we analysed the results in section 5.1 we stated that the Exchange of
Ideas, Discusion, Working and Producing Together/Sharing the Same
Workplace and Togetherness refers to the activity pattern of the phases of
preparation and evaluation/elaboration and matching with the variables of the
literature review for these phases. In this context the

most frequently

mentioned spatial attributes such as Space Width, Light, Acoustics, Dispersion
Of Sound have some importance. Because these features of physical space
constitude the space appropriate for group work. Width and the acoustic
element allow a large number of people to come together and discuss easily.

Table 5.25 Reciprocal Relation Between Attributes of Collective Creativity In
Outdoor Learning Environment

Mental / Socio-Psychological
Attributes
-

Spatial
Attributes

Togetherness (8)
Communication (5)
Socializing (5)
Quietness and Calm (5)

-
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Open Air (9)
Spaciousness (5)
Natural and Landscape
Elements (4)
Landscape Furniture (4)

In section 5.1 we mentioned that there are slight differences between the indoor
and outdoor in collective creativity compared to individual creativity. But
mental attributes have a greater role (with a ratio of 21%) in the outdoor
environment. We can say that natural elements correlated with mental
attributes and this is the reason for this difference. And we can follow from the
higher ratio of mental attributes that despite having a more individual
character, the incubation phase comes into existence in group work, too. We
also mentioned in section 5.1 that in indoor environments, more work oriented
activities such as the exchange of ideas or discussion are emphasized. But in
outdoor environments more entertainment oriented activities like socialising,
communication are expressed. But we cannot follow this differentiation on the
spatial perceptions of students, so we cannot correlate them. Finally, as we
mentioned above spaciousness may be a reason for the selection of space in
terms of gathering a large number of people for communication and
socializing.

According to the relationship analyses of the reciprocal relation tables above,
we saw that these mental/socio-psychological attributes presented very
congruent variables with the literature, which also reveal phases of the process
of creativity. Coming to spatial attributes, natural elements and inspirational
objects, were frequently mentioned as significant variables, as found in the
literature. Also, there emerged variables which enabled the configuration of the
relationality between them. Table 5.26 below which brings together the
attained variables from four categories of this analysis, shows the relationality
between these attributes However, we cannot follow in our survey some other
important spatial variables that are emphasized in the literature - although this
created some inconvenience in our relationality analysis. However, answers to
the sixth question of our survey helped us to conceptualize a similar
relationality with the literature (Table 5.27). We asked in the sixth question:
“To enhance your individual and collective creativity, what kind of additions
and alterations could be made to the spaces inside or outside the faculty which
you evaluated in the survey? ”
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Table 5.26 Relationality Between Mental/Socio-Psychological Attributes and
Spatial Ones

Divergent
Thinking

Convergent Thinking

Thinkin
g
Pattern

THESIS SURVEY - Mental
And Physical Activity Pattern
-

THESIS SURVEY - Spatial
Configuration

Interaction
Communication
Togetherness
Exchange of Ideas and
Discussion
- Working and producing
together and Sharing same
Workplace
- Socializing

-

Space width
Spaciousness
Acoustics, dispersion of sound
Natural and landscape elements
Open Air

-

-

Inspirational objects and structures
Natural and Landscape Elements
Spaciousness
Light

Mental Relief, calm, peace
Orientation to Thinking
Being far from the crowd
Focusing
Quietness, calm
Inspiration

Table 5.27 Relationality Between Mental/Socio-Psychological Attributes and
Spatial Ones With Addition of Students Suggestions [+]

Convergent Thinking

Thinkin
g
Pattern

THESIS SURVEY - Mental
And Physical Activity Pattern
-

Interaction
Communication
Togetherness
Exchange of Ideas and
Discussion
- Workind and producing
together and Sharing same
Workplace
- Socializing

THESIS SURVEY - Spatial
Configuration
-

Space wideness
Spaciousness
Acoustics, dispersion of sound
Natural and landscape elements
Open Air
Furniture and seating group
promoting interactivity +
- Seating places for big groups of
people +
- Audio and visual digital system
devices +
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Divergent
Thinking

Table 5.27 (Continued)
-

Mental Relief, calm, peace
Orientation to Thinking
Being far from the crowd
Focusing
Quietness, calm
Inspiration
Comfort +
Play +

-

Inspirational objects and structures
Natural and Landscape Elements
Spaciousness
Light
Glass cubes (privacy) +
Exhibitions +
Playground +
Portable spaces (flexibility) +

The table below, shows the most frequently mentioned answers of students to
the sixth question of our survey.

Table 5.28 Students Suggested Physical Additions For Enhancing Creativity

Individual
Creativity In
Indoor Learning
Environment
- Glass cubes
- Big
independent
working rooms
- Equipment for individual
entertainment
- Individual
design
workshops
- Exhibitions
- Armchairs
- Audio and
digital systems

Individual
Creativity In
Outdoor
Learning
Environment
Playgrounds
Outdoor
designing
equipment
Hammocks
Canopies
Opening
inner courts
Walls for
painting
Exhibitions

Collective
Creativity In
Indoor Learning
Environment
-

-

-
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Furniture and
seating group
promoting
interactivity
Audio and
visual digital
systems
Indoor
installation art
Portable spaces

Collective
Creativity In
Outdoor
Learning
Environment
-

-

-

-

Seating places
for big groups
of people
Exhibitions
and
installation art
Canopies and
semi open
spaces
Working area
(table and
seating) that
shifts point of
view

In analysing the table above (5.28) we can say that, students present consistent
variables for constituting the relationship with mental/socio-psychological
attributes. Also, these variables related to physical space support the spatial
attributes mentioned in the literature review. It is seen from their expressions
like glass cubes, individual design workshops and independent working rooms,
that they give importance to privacy for individual creativity. They also
frequently mentioned exhibitons, which shows their need for inspirational
objects. Another important point which emerged from these expressions is that
they stressed the flexibility of the working environment. We understand this
from suggestions like portable spaces, working area (table and seating) that
shifts the point of view. This supports the statement in the literature that a rigid
environment in which conformity is apparent, that has boundaries not intended
for change or manipulation, and that overtly exhibits restriction and rules
would be inimical to creative behavior. (McCoy and Evans, 2002) They also
emphasized entertainment and play in their suggestions for individual
creativity enhancing physical additions to the learning environment. This is
also stated in the literature, that a playful spirit would help planners and others
to create a new culture for achieving innovative and transformative solutions.
(Sarkissian, 2010) Additionally they emphasize interactivity and physical
configurations for promoting this by stating “furniture and seating group to
promote interactivity”. We can also say that students highlighted comfort,
evidenced by their desire for armchairs, hammocks and canopies.

Consequently, in order to gather all this information together and make a more
visual comparison of the literature variables and our survey results, we present
a summary of attributes in the table below.
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Table 5.29 Comparison of Thesis Survey and Literature Review Variables

Divergent Thinking

Convergent Thinking

Thinking
Pattern

LITERATURE Mental And
Physical Activity
Pattern
- Interaction
- Face-to-face
comm.
- Information
Flow
- Discussion
- Collaboration
- Cross
fertilization
- Visualization
- Documentation

-

-

-

- Mental relief,
calm
- Intuitive
combination of
information
- Allow for
diversion and
border crossing
- Stimulation
- Inspiration
- Motivation
- Freedom

THESIS
SURVEY Mental And
Physical
Activity
Pattern
Interaction
Communicati
on
Togetherness
Exchange of
Ideas and
Discussion
Working and
producing
together and
Sharing same
Workplace
Socializing

- Mental
Relief, calm,
peace
- Orientation to
Thinking
- Being far
from the
crowd
- Focusing
- Quietness,
calm
- Inspiration
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LITERATU
RE - Spatial
Configurati
on

THESIS
SURVEY Spatial
Configuration

- Flat-open
space
- Sociopetal
furniture
- Circular
structure
- Radial
shape
- Centralized
- Visualizati
on and
interaction
devices
- Familiarcomfortabl
e setting
- Visibility

- Space width
- Spaciousnes
s
- Furniture
and seating
group to
promote
interactivity
- Seating
places for big
groups of
people
- Audio and
visual digital
system
devices
- Acoustics,
dispersion of
sound
- Natural and
landscape
elements
- Open Air

- Privacy
- Cocoonlike space
- Novel and
beautiful
surroundin
gs.
- Exciting
athmosphe
re
- Visual
models

- Inspirational
objects and
structures
- Natural and
Landscape
Elements
- Spaciousnes
s
- Light
- Glass cubes
(privacy)
- Exhibitions

Divegent Thinking

Table 5.29 (Continued)
- Personal
comfort
- Physical
activity
- Semi-automatic
activity
- Play

- Comfort
- Play

- Natural
settings
- Complexity
- Flexible,
adaptable
environment

- Playground
- Portable
spaces
(flexibility)

Note: Matching attributes are shaded.

5.3.3 Interaction Pattern of Faculty

Context , in the literature refers to the social aspect of creativity. And in the
analyses completed according to our survey with the design students,
interaction, communication, togetherness, socializing, all emerged as important
issues, in other words, socio-psychological activity types that stimulate and
enhance creativity. In this section we configure the organizational structure of
the faculty to extract the integrated, subordinately integrated and transitional
areas in the faculty, with the help of integration maps (Figure 5.8, Figure 5.9).
Because, as stated in the literature spatial integration is an important factor
leading to interaction among people. According to this approach, we will try to
determine the intensive and sparse human interaction spaces. This analysis will
help us to evaluate the selected spaces mentioned in section 5.2, from a sociopsychological point of view.
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Figure 5.8 Faculty Ground Floor Integration Map
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Figure 5.9 Faculty Sub-Ground Floor Integration Map
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The figures above show the integrated, subordinately integrated and only
transitional areas in the faculty. The maps are produced based on my
subjective assessment of the differing use of the place. Respectıvely, the
integrated areas are identified according to my observation of the density of
people during the peak hours of week days. These places have some
specifications that seem to pull people toward them. Some of them are the sites
for different activities. While others are on the intersection of movement
routes. And some of them are on the entrance route.

We will separately analyse some spaces that are working as an integration core.
Firstly, the canteen inside and outside area are selected as the most collective
creativity enhancing indoor and outdoor environment in the faculty. (See figure
5.10)

Figure 5. 10 Canteen Outside

Figure 5. 11 Canteen Inside
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Figure 5.12 Canteen Integration Analysis

In analysing this place we stated that, the width of space, the use of sociopetal
furniture, the view of natural elements, and the use of natural elements such as
wood and stone (although students did not refer to this) are some reasons for
being perceived as creativity enhancing. We see that students perceive space
that promotes communication. Viewing the integration map 5.9, we can pass
through that the place, so it is an integration core. Because, its location is very
central and on the intersection of movement routes (orange patches on the map)
like studios, computer lab, photocopy room etc. Secondly, there is a diversity
of activities there. Students can both eat, talk and look at the view outside.
Also, especially in the outside area, there are diverse seatings arrangements,
according to the need for small groups or larger groups coming together. The
importance of these spaces in the aspect of interaction also comes from their
possibility to create cross fertilization. In the literature, it is stated that, the first
criterion to investigate the spatial potential for creativity, is based on the idea
of cross-fertilisation by exposure to other peoples’ thoughts. This idea is based
on studies of the formation of creativity enhancing workplaces. It was found
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that innovative and high performing individuals communicated significantly
more often with colleagues outside of their own team to fulfil their knowledgeintensive and complex tasks. The best ideas obviously came from inside the
organisation itself, but outside of someone’s own group. (Sailer, 2011) We can
adapt this idea to our survey that, communication with students from different
disciplines would be an enhancing factor for creativity. So, the selection of
intensively integrated places may be due to this factor.
Secondly, we will examine the ‘Navel Stone’ area. (Figure 5.13) This place is
selected as the most individual creativity enhancing indoor environment in the
faculty. But it is also selected as the second collective creativity enhancing
inside area in the faculty.

Figure 5.13 Navel Stone
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When we analysed this area, the existence of inspirational objects,
colorfulness, high ceiling, were some of the spatial reasons for selection of this
place. But we added that these are not the only effect. The strength of the place
also arises from its location on the organizational schema of the faculty.
Looking at the figure 5.14 we can see that this place is also an integration core.
It draws people from both the design studios surrounding the place and from
the main entrance of the faculty.

Figure 5.14 Navel Stone Integration Analysis

And lastly we will look at the stationery store area. (See Figure 5.15) Looking
at the integration map (Figure 5.16) we see that this is an integration core, too.
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Figure 5.15 Stationery Store Area

Figure 5.16 Stationery Store Area Integration Analysis
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This place works as an intersection point of transition areas and subordinate
meeting points and stairs downward. This is a promoting factor for interaction.
The other factor is the allocation of a facility such as the stationery store. And
the third factor is views. This place has views to both natural settings in the
inner court on the right side, and to the downward integration area. We know
from the literature that visibility is also an important factor. Despite these
supporting factors, this place was not selected as stimulating/enhancing
creativity. This may due to the fact that, because students do not spend long
periods of time here, they may not be aware of the effects of this place.

5.4. PERCEPTION OF DIFFERENT DESIGN DISCIPLINES ABOUT
PROCESS OF CREATIVITY

The third minor research question of the study was ‘What are the similarities
and differencess between the three different design disciplines (City Planners,
Industrial Designers, Architects) in the Architectural Faculty, about their
perception of the process of creativity and enhancing attributes?’. We assume
that the pedagogical approach with respect to its practice in the collective
work, varies across different design departments, for instance, the Department
of City and Regional Planning requiring the most interaction in studios. We
wanted to see if the perception of design students’ changed according to their
design background. As we are studying creativity through a process, it includes
both individual and collective phases. And, we wanted to see whether these
phases differ or some phases gain more importance, for these three groups. We
investigated the similarities and differences between the design students'
perceptions of creativity and the stimulating attributes with respect to their
design background. The differences of perception across the different design
students can lead designers to design space and educators to conduct the design
process accordingly. We will investigate this part through four main tables.
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Table 5.30 Comparison of Different Design Disciplines in Perception of
Spatial and Socio-Psychological Attributes of Individual Creativity In Indoor
Learning Environment
Individual
City
Creativity
in Planners
Indoor Learning
Environment

%

Industrial
Designers

%

Architects

%

TOTAL

Psychological
Attributes
Mental Attributes
Social Attributes
Spatial Size and
Dimensions
Physical
and
Sensory Elements
of Space
Spatial Structure
Spatial
Interaction and
Interaction Places
Working
Equipment
Design Elements
TOTAL

4

2.9

2

1.4

8

5.8

14

5
2
10

3.6
1.4
7.2

7
9
6

5.1
6.5
4.3

12
7
10

8.7
5.1
7.2

24
18
26

4

2.9

6

4.3

3

2.2

13

1
3

0.7
2.2

2
3

1.4
2.2

5
0

3.6
0.0

8
6

4

2.9

6

4.3

2

1.4

12

8

5.8

2

1.4

7

5.1

17
138

When we examine perception of individual creativtiy for inside from Table
5.30., we see some differences between three design disciplines, such as; while
city planners give weight to spatial size and dimension (7.2%) and design
elements (5.8%), for architects the most important attributes are mental
attributes (8.7%) and spatial size and dimension (7.2%). On the other hand,
Industrial designers give weight to social attributes (6.5%) and mental
attributes (5.1%).

122

Table 5.31 Comparison of Different Design Disciplines in Perception of
Spatial and Socio-Psychological Attributes of Individual Creativity In Outdoor
Learning Environment

Individual
City
Creativity
in Planners
Outdoor Learning
Environment

%

Industrial
Designers

%

Architect
s

%

TOTA
L

Social Attributes
Psychological
Attributes
Mental Attributes

2
4

1.7
3.3

0
3

0.0
2.5

3
4

2.5
3.3

5
11

12

9.9

12

9.9

13

37

Spatial
Perception
Spatial Size and
Dimensions
Spatial
Interaction and
Interaction Places
Spatial Structure
Physical
Elements
of
Space
Natural
and
Landscape
Elements
TOTAL

3

2.5

0

0.0

1

10.
7
0.8

2

1.7

5

4.1

3

2.5

10

1

0.8

1

0.8

2

1.7

4

4
1

3.3
0.8

2
4

1.7
3.3

3
0

2.5
0.0

9
5

9

7.4

18

14.
9

9

7.4

36

4
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Looking at the perceptions of individual creativity for outdoor environment
from Table 5.31, we see similar results like; all three disciplines give the
greatest weight to mental attributes and natural and landscape elements.
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Table 5.32 Comparison of Different Design Disciplines in Perception of
Spatial and Socio-Psychological Attributes of Collective Creativity In Indoor
Learning Environment

Collective
City
Creativity
in Planners
Indoor Learning
Environment

%

Industrial
Designers

%

Architects

%

TOTA
L

Social Attributes

17

7

8.3

12

3
4

2
7

2.4
8.3

2
6

14.
3
2.4
7.1

36

Mental Attributes
Spatial Size and
Dimensions
Physical
and
Sensory Elements
of Space
Spatial Structure
Spatial
Interaction and
Interaction Places
Working
Equipments
TOTAL

20.
2
3.6
4.8

2

2.4

6

7.1

4

4.8

12

1
0

1.2
0.0

3
0

3.6
0.0

0
2

0.0
2.4

4
2

1

1.2

5

6.0

0

0.0

6

7
17

84

Table 5.32. shows that; for perceptions of collective creativity in an inside
environment, city planners and architects give special weight to social
attributes but for Industrial designers the weighting of social attributes, Spatial
Size and Dimensions and Physical and Sensory Elements of Space are similar.
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Table 5.33 Comparison of Different Design Disciplines in Perception of
Spatial and Socio-Psychological Attributes of Collective Creativity In Outdoor
Learning Environment
Collective
City
Creativity
in Planners
Outdoor Learning
Environment

%

Industrial
Designers

%

Architects

%

TOTA
L

Social Attributes

17

7

5.7

12

9.8

36

Psychological
Attributes
Mental Attributes
Physical Elements
of Space
Spatial Size and
Dimensions
Spatial Structure
Spatial Interaction
and
Interaction
Places
Natural
and
Landscape
Elements
TOTAL

18

8

6.5

13

2
6

1.6
4.9

2
4

10.
6
1.6
3.3

39

3
2

13.
8
14.
6
2.4
1.6

4

3.3

7

5.7

6

4.9

17

1
0

0.8
0.0

3
0

2.4
0.0

0
2

0.0
1.6

4
2

1

0.8

5

4.1

0

0.0

6

7
12
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Table 5.33. shows that; for perceptions of collective creativity in an outside
environment, city planners and architects give special weight to social
attributes and psychological attributes, but for Industrial designers the
weighting of social attributes, psychological attributes, Spatial Size and
Dimensions and Physical and Sensory Elements of Space are similar.

According to these comparisons, we were not able to separate City Planners in
terms of their perceptions of creativity and the stimulating attributes. As we
assume that the Department of City and Regional Planning requires the most
interaction in studios, we were expecting a further orientation to social
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attributes in the perception of planners. However it was evident that, besides
there not being notable differences between the three disciplines, the
perceptions of industrial designers differ in a way that gives a further regard to
social attributes as well as the spatial elements and dimensions of space in the
collective processes.
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CHAPTER 6

CONCLUSION

The main goal of this study was to extract the spatial attributes that play a role
in catalyzing the mental and socio-psychological stimulators/enhancers of
creativity. To achieve this goal, we synthesized the notion of creativity and
creative thinking through the perceptions of design students, by preserving the
integrity of perception, experience and awareness.

After researching the context, we made a synthesis of the issue by associating
the phases of process of creativity with activity patterns and then the activity
patterns with spatial configuration. That is to say, we drew conclusions that
different phases of the process generate different mental and sociopsychological relations and these are catalyzed by several spatial attributes.
Chapter three verified that similar processes are valid in design generation, too.
We examined this outcome of the literature in our survey.

We made the analysis based on data which was gathered from design students
of METU Architectural Faculty with the help of questionnaires conducted with
50 students (17 Architecture students, 15 Industrial Design students and 18
City Planning students). In the questionnaires, we asked students their selection
of indoor and outdoor spaces in METU Architectural Faculty which enhance
their individual and collective creativity and the reasons for their choices. Our
aim was to extract the relationship of socio-psychological attributes with space,
through students’ perceptions of creativity.
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The study was established on the base of one major and three minor research
questions. The first minor research question of the study was “What are the
mental and socio-psychological attributes that are perceived as stimulators or
enhancers for creativity?” After analyzing the students’ answers about the
reasons for their selection, we collected some frequently mentioned statements
such as quietness, calm, being far from the crowd, mental relief,
opening mind, orientation to thinkinging,

peace,

exchange of ıdeas, discussing,

togetherness, communication.

When we evaluate the results we see that they are highly congruent with the
variables we identified from the literature review. According to the literature
review, during the incubation and insight phases, personal affairs are effective.
When we analyse students’ frequently mentioned answers, we can see that
there are some prerequisites of the individual cognitive process. As Kristensen
stated, incubation can happen when people change to other assignments or
simply relax from a previous one, but the cognitive process of problem solving
goes on implicitly. Students define such a state of relaxing with mental relief,
calm, peace.

The preparation phase is described in the literature as the

provision of data and information and flow and absorption of information
within the group. Evaluation and elaboration is the materialization of the idea,
which mostly contains discussion, interaction and debriefing. And we can
discern a very similar pattern of activity from students’ answers.

The second minor research question of the study is “What are the spatial
attributes that are perceived as stimulators or enhancers of creativity?” After
analyzing students’ responses about giving reasons for their selection, we
identified some frequently mentioned statements such as Spaciousness, Light,
Inspirational Objects and Structures, Natural and Landscape Elements.

We also achieved some congruent results with the literature review for this
research question. Inspirational Objects and Structures were stated in the
literature to awake sensory impressions/ stimulations and also constituting
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some visual clues for both the incubation and elaboration (materialization)
phases. Natural and Landscape Elements are also stated to reduce mental
fatigue, restore cognitive capacity, stimulate sensations. Looking at the
perceptions of collective creativity, we see that students emphasized space
width and spaciousness. This is also meaningful in terms of the need for
communal spaces in the collective processes, as expressed in the literature.

The major research question of the study was “What are the spatial attributes
that play a role in catalyzing peceived mental and socio-psychological
stimulators or enhancers of creativity?” To investigate the answer to this
question we have correlated the variables of the first two minor research
questions. According to this correlation, there emerged a relationality between
some spatial attributes and mental/sociopsychological attributes. Design
students confirmed that, inspirational objects and structures and natural and
landscape elements help to constitute mental relief, calm, peace, orientation to
thinking, inspirations which are mental/sociopsychological attributes that also
enhance creativity. And space width, spaciousness, natural and landscape
elements contribute to interaction, togetherness, communication, socialising,
exchange of ideas and discussing, which are also mental/socio psychological
attributes that enhance creativity. However this pattern had some missing
relations when compared with that configured in the literature review. But after
examining students’ suggestions about physical additions for enhancing
creativity, we were able to conceptualize a similar relationality with the
literature.

Comparable with the mental and physical activity patterns of the different
phases described in the literature, students stressed the importance of privacy
(Glass cubes, Big independent working rooms, Equipment for individual
entertainment, Individual design workshops) for individual creativity. They
highlighted flexibility of the working environment (Portable spaces, Working
area that shifts point of view), and also emphasized entertainment, play and
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comfort in their suggestions. Another point that they stated was “furniture and
seating groups to promote interactivity”.

We presented the results of the survey to correspond with the literature review,
above. But there are also some results that do not correspond with the literature
(Table 5.26). These are given below:
 Students attributed great importance to spaciousness and width of
space, in other words dimensions of space both for individual and
collective creativity. In terms of collective creativity we associated this
need with the need for communal, large, open spaces. But in the
literature, dimensions of space are not correlated with creativity.
 The same applies to light. There is no evidence to support the
importance of light for enhancing creativity in the literature. But
according to the survey, light is an important enhancer of creativity for
the indoor environment. These two inconsistencies may be due to the
importance of the comfort factor that students pointed out in their
evaluations.
 Students perceive natural elements and settings as being significant for
collective processes, too. But in the literature, nature is only associated
with mental relief and individual process. This may be related to
spending time together and entertainment activities.
 Complexity is an important variable in the literature as enhancing
creativity. But students did not express this notion in the survey.
However, their selected spaces do offer some degree of complexity. So,
we evaluated this as stated.
 Visibility was also not selected by students during the survey. But
during the integration analysis, we identified results indicating the
importance of visibility for students.

We made a further investigation and analysis in chapter five regarding spatial
integration and interaction patterns of the faculty. Because it is stated in the
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literature that spatial integration is an important factor leading to interaction
between people. Also interaction has emerged as an impotant enhancer of
creativity in both the literature review and the study survey. This analysis
helped us to evaluate the selected spaces in the faculty in both a physical and a
social aspect. According to this analysis we saw that the selected spaces that
are perceived to be high in creativity enhancement, are also integration cores of
the faculty. And for these spaces, there are several reasons for being an
integration and also interaction core, such as allocation of facilities (stationery
store, computer lab), with views to both natural elements and other integration
areas (visibility), being on a very central location or on the intersection of
movement routes, width of space and diversity of activity. Also, we saw from
the maps that the faculty is generous in providing integration cores/gathering
areas and subordinately integrated areas/coincidentaly meeting areas. So, we
can conclude that the spatial arrangement of the faculty is succesful in terms of
enhancing interaction.

All the analysis we mentioned above, made it possible to evaluate METU
Faculty of Architecture in terms of creativity enhancement. We deduce from
students perceptions, summarizing tables above and the integration analysis,
that some spatial qualifications of the faculty are perceived as creativity
enhancing. But when we read students suggestions about the issue we can also
see some spatial deficiencies there.

Spatial qualifications of the Faculty that perceived as creativity enhancing are:
 Being generous in providing integration cores/gathering areas and
subordinately integrated areas/coincidentaly meeting areas,
 Having views to natural elements/environments from many areas,
 Offering wide, spacious areas,
 Offering inspirational objects and structures,
 Offering a degree of complexity,
 Offering natural and landscape elements,
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 Offering natural light for indoor spaces.

Spatial deficiencies in the faculty in terms of creativity enhancement,
according to students’ perceptions are:
 Private areas for work or entertainment,
 Flexibility (portable, etc) in spaces,
 Seating places for larger groups of people
 Installations, exhibits and places for art work
 Entertainment areas such as playgrounds
 Comfort elements such as armchairs, hammocks, canopies.

Limitations and Future Research

This study is grounded on students’ perceptions of their creative ability. But an
evaluation of their creative ability could not be made in this study. This may be
a subject for future research. In this study, we assumed that their perceptions
are considerable and configured the study on this assumption.

This study is based on individuals’ perceptions in a single space. It does not
involve a comparative analysis. The singularity of space and research group
generate a limitation in testing and enriching the variables. A future
comparative study that also includes a control group and a control space would
eliminate these.
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APPENDIX A

ORIGINAL FORM OF SURVEY

KATILIMCININ

ADI,

SOYADI

:

CİNSİYETİ

KIZ

BÖLÜMÜ

:

SINIFI

:

ERKEK

- Bu anket çalışması tasarım öğrencilerinin çalışma-tasarım esnasında
kullandığı iç ve dış mekanlardaki hangi sosyo-psikolojik ve mekansal
etmenlerin onların bireysel ve kolektif yaratıcılıklarını geliştirici etkisi
olduğunu araştırmak amacıyla hazırlanmıştır.
- Anketi cevaplandırmak yaklaşık 20 dakikanızı alacaktır.
1) ODTÜ

Mimarlık

Fakültesi

içerisinde

bireysel

ve

kolektif

yaratıcılığınızı en fazla ve 2. derecede tetiklediğini düşündüğünüz iç
ve dış mekanları belirtmeniz istenmektedir. (Birinde bireysel diğerinde
kolektif yaratıcılığınızı değerlendiriniz.)
Bireysel Yaratıcılık İçin 1. İç Mekan................................................................
Bireysel Yaratıcılık İçin 2. İç Mekan................................................................
Bireysel Yaratıcılık İçin 1. Dış Mekan................................................................
Bireysel Yaratıcılık İçin 2. Dış Mekan................................................................
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Kolektif Yaratıcılık İçin 1. İç Mekan.................................................................
Kolektif Yaratıcılık İçin 2. İç Mekan.................................................................
Kolektif Yaratıcılık İçin 1. Dış Mekan.................................................................
Kolektif Yaratıcılık İçin 2. Dış Mekan.................................................................
2) Bu mekanları seçme nedenleriniz (mekansal ve sosyo-psikolojik)
nelerdir?
Bireysel Yaratıcılık İçin İç Mekan........................................................................
...............................................................................................................................
...............................................................................................................................
Bireysel Yaratıcılık İçin Dış Mekan......................................................................
...............................................................................................................................
...............................................................................................................................
Kolektif Yaratıcılık İçin İç Mekan........................................................................
...............................................................................................................................
...............................................................................................................................
Kolektif Yaratıcılık İçin Dış Mekan......................................................................
...............................................................................................................................
...............................................................................................................................
3) ODTÜ

Mimarlık

Fakültesi

içerisinde

bireysel

ve

kolektif

yaratıcılığınızı hiç tetiklemediğini düşündüğünüz iç ve dış mekanları
belirtmeniz

istenmektedir.

(Birinde

bireysel

diğerinde

kolektif

yaratıcılığınızı değerlendiriniz.)
Bireysel Yaratıcılık İçin İç Mekan................................................................
Bireysel Yaratıcılık İçin Dış Mekan................................................................
Kolektif Yaratıcılık İçin İç Mekan................................................................
Kolektif Yaratıcılık İçin Dış Mekan................................................................
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4) Bu mekanları seçme nedenleriniz (mekansal ve sosyo-psikolojik)
nelerdir?
Bireysel Yaratıcılık İçin İç Mekan........................................................................
...............................................................................................................................
...............................................................................................................................
Bireysel Yaratıcılık İçin Dış Mekan......................................................................
...............................................................................................................................
...............................................................................................................................
Kolektif Yaratıcılık İçin İç Mekan........................................................................
...............................................................................................................................
...............................................................................................................................
Kolektif Yaratıcılık İçin Dış Mekan......................................................................
...............................................................................................................................
...............................................................................................................................
5) ODTÜ Kampus alanı içerisinde bireysel ve kolektif yaratıcılığınızı
önemli ölçüde tetiklediğini düşündüğünüz başka mekanlar var mı?
Bireysel ve kolektif için ayrı ayrı değerlendiriniz.)
Bireysel.................................................Kolektif..................................................
6) Değerlendirdiğiniz fakülte/kampüs mekanlarına bireysel ve kolektif
yaratıcılığınızı artırıcı amaçlı daha başka ne gibi değişiklik veya
eklemeler yapılabilir? - Mekan belirterek yazınız.
Bireysel Yaratıcılık İçin İç Mekan........................................................................
...............................................................................................................................
...............................................................................................................................
Bireysel Yaratıcılık İçin Dış Mekan......................................................................
...............................................................................................................................
...............................................................................................................................
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Kolektif Yaratıcılık İçin İç Mekan........................................................................
...............................................................................................................................
...............................................................................................................................
Kolektif Yaratıcılık İçin Dış Mekan......................................................................
...............................................................................................................................
7) ODTÜ Mimarlık Fakültesi içerisindeki bütün iç mekanları yukarıdaki
cevaplarınız doğrultusunda yaratıcılık açısından değerlendirdiğinizde
mekanlar arasında en fazladan en aza nasıl bir sıralama yapabilirsiniz?

Bireysel

Kolektif

1

1

2

2

3

3

4

4

5

5

8) Sizce yaratıcılık nedir-günlük hayatta ne kadar gereklidir-yaratıcı
insanın özellikleri nelerdir-bunlar zamanla gelişebilir mi?
...............................................................................................................................
...............................................................................................................................
...............................................................................................................................
...............................................................................................................................
...............................................................................................................................
...............................................................................................................................
...............................................................................................................................
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