
ABSTRACT

Creativity is an original cognitive ability and problem solving process which enables indi-
viduals to use their intelligence in a way that is unique and directed toward coming up
with a product. The most common means of identifying creativity has been through its
products. The arts including sculpture, painting, and the humanities including writing, law
are not only areas in which human creativity has been exhibited. Science and engineering
fields are also full of discoveries and products that meet our tests of creativity. Today,
there is a need for measuring creativity in different fields of disciplines and professions
such as personnel selection, education and fine arts. Architectural education is one of them
because, it can be defined as a design study which get it’s origins from creativity. While
the encouragement and rewarding of creativity is very important in all fields, it is espe-
cially important in the field of architectural education. 

The objective of this paper is to investigate creative thinking standards of architectural
design students and to test the effectiveness of architectural design education on the
improvement of general creative thinking abilities. In order to accomplish this, two sam-
ple groups are formed from different levels of education. The main method used in this
research is TTCT which was first published in the USA. The test measures verbal - visu-
al creativity and has reliability - validity studies. In the conclusion of the paper, a discus-
sion has been made on relationship between the general creative thinking ability and
architectural education.  

Keywords: Creative Thinking, Architectural Creativity, Architectural Education, Creativ-
ity Measurement, TTCT (Torrance Tests of Creative Thinking) 

INTRODUCTION 

Architecture is an un-revealed collaboration of technique and aesthetic. Tech-
nique is the grammar of the architectural language and the creativity discloses the
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real precious of technique as well. When we describe an architectural work as a
work of art, this also includes the word creativity (Nervi & Ricken, 1990). It’s
possible to increase these definitions which stressed the correlation between
architecture and creativity. When we consider architecture as a multidimension-
al, comprehensive discipline, we also appropriate that it implies both art and pro-
fession. 

Architecture has much in common with other disciplines: social sciences, man-
agement, history, operational research, philosophy, graphic design, math and etc.
These features which distinguish architecture from other disciplines impute dif-
ferent kind of responsibilities for architectural education. Besides technical and
professional skills, an architect must have imagination and to be creative at many
levels, and must gain artistic and intellectual ability as well. This matter gains
much more importance in some countries, like Turkey. The keywords of creative
thinking should be summarized as critical thinking, divergent cognitive style,
heuristic search, holistic approach, lateral thinking etc. All of these keywords are
not considered in the important objectives of primary, secondary and high school
education in Turkey. With the model of frontal classroom teaching students are
not able to connect the new information to a meaningful context and the situa-
tions in actual practice. Architectural students who met with the innovative edu-
cational methods such as learning by doing, project teaching, student centered
learning, problem based learning (PBL) at the first time, are really not ready to
the new forms of the design knowledge. Design ability also relies fundamentally
on non-verbal media of thought and communication. This lack of main principles
becomes more important when the process of entrance to university in Turkey is
considered. Students, who applied to an architectural program, do not have any
special exam and aptitude test for measuring their ability on creativity and effi-
ciency. Therefore, in this research it is aimed to find out these questions: Can we
measure the creativity of architectural students at the beginning of the architec-
tural education with TTCT? and Is it possible to test the effectiveness of architec-
tural education on the improvement of general creative thinking abilities? In this
case, before explaining the case study, the theoretical framework will be dis-
cussed in general manner. 

THEORETICAL FRAMEWORK 

Creativity is multidimensional subject which is still not completely understood
by psychologists yet. Philosophers, social critics, artists, architects, etc., have
developed theories of creative thinking at least from the time of Plato and until
today (Adams, 1998). Torrance (1974) defined creativity as “a process of becom-
ing sensitive to problems, deficiencies, gaps in knowledge, missing elements,
disharmonies, and so on; identifying the difficulty; searching for solutions, mak-
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ing guesses, or formulating hypotheses about the deficiencies: testing and retest-
ing these hypotheses and possibly modifying and retesting them; and finally com-
municating the results.” Creativity is often considered as the ability to generate
ideas that are both innovative and functional. MacKinnon sees creativity as a
combination of arts, sciences and technology (Broadbent, 1975).

The Phenomenon of Architectural Creativity

Architecture is the art and technique of designing the enclosure of space for
human use, as distinguished from skills associated with construction. As with
some other arts, the development and practice of architecture embraces both aes-
thetic and utilitarian ends; these ends may be distinguished from each other but
not separated completely, furthermore, the relative weight given to each end, pur-
pose, or motif, may vary widely from one architectural project or work of art to
another. Although creativity and creative thought can be applied just as much in
science, philosophy, the law, management and many other fields of human
endeavor, according to Lawson (1997), most people would describe design as one
of the most creative of human pursuits. Some researchers see design as the
process of creative problem solving and they use the words design and creative
problem solving interchangeably (Willem, 1990).

Creative Thinking in Architectural Design Education

Architectural design is one kind of problem solving which primarily involves a
series of actions that must be performed in order to solve a design problem (Chan,
1990). Schön (1983) identified that learning in design studio begins with ill-
defined problems. The teaching method employed in design studios has a long
tradition in architectural education and has been held up as an exemplar for teach-
ing in other disciplines (Boyer & Mitgang, 1996). Schön also noted that the stu-
dio-teaching method could be generalized to all professional education. Accord-
ing to objectives of architectural education, students should be educated not only
to gain theoretical knowledge, but also to transform this knowledge with their
creativity to the actual practice. Goldschmidt and Weil (1998) suggested that
design is based on acquiring skills, practice and experience. It is understood as an
outcome of thinking processes. The architectural designer is thinking of the
whole range of design criteria and requirements such as the aesthetic and formal
attributes of the proposal (Cross, 1990). Schön’s theory of reflection in action
(1983), discusses the fact that the architectural knowledge derives from very dif-
fering areas of scientific and aesthetic thinking remains open to a large degree
(Schön, 1983). Oxman (1990) claimed that, the reasoning processes which occur
in the recall and restructuring of knowledge are among foundations of design;
they may also provide a basis for the explanation of creativity. 
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There are also arguments whether creativity is latent potentiality or an improv-
able characteristic. The studies about the dialectic between knowledge and cre-
ativity have contradictory findings. There are two different approaches to the
effects of limits on creativity. According to the first approach, creativity increas-
es parallel to the increase of knowledge and also creative thinking only can
emerge from the synthesis of different information networks and knowledge con-
nections. Creativity could be advanced through training (Parnes & Noller, 1972;
Torrance, 1990). But according to the second approach, any increase of knowl-
edge produces decrease creativity (Dunin-Woyseth, 1996). Teymur (1993) sug-
gested that, in architectural education first year can be both creative in an unfet-
tered way and responsibly mindful of the world, whilst the upper years can be
both professionally rigorous and intellectually adventurous. Despite the contra-
dictory arguments about effects of knowledge on creative thinking, there has been
little empirical and experimental research in the architectural design education lit-
erature. 

Future studies should explore both direct and indirect paths linking creative
thinking to architectural education which is our focus here. So that the main aim
of this research was to provide theoretical suggestions with an experimental
method. 

CASE STUDY

According to Aslan (1999) who adapted the original form TTCT into Turkish and
developed language equivalency, reliability and validity researches, TTCT has
been applied to different fields of educational disciplines such as music, painting,
medicine, linguistic, agriculture, urban design, social sciences in Turkey. Howev-
er, creative thinking the most crucial part of design studio process, TTCT has
never been used as a psychometric measurement in architectural education. To
test the effectiveness of professional knowledge on the improvement of general
creative thinking abilities, TTCT has been applied to first and last stage of archi-
tectural design education process at Yýldýz Technical University. The most impor-
tant feature of this research is that, this is the first application in architectural edu-
cation. 

Purpose and Objectives

The main purpose of this study was to explore the relationship between different
sample groups of architectural design students’ level of creative thinking abilities.
In order to achieve this aim, the answers to these questions tried to be found.

• Is there any significant difference in general creative thinking between two
sample groups (first year, last year)?
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• Is there any effect of architectural design education on the improvement of
general creative thinking abilities? 

Instruments 

The main instrument of this research is Torrance Tests of Creative Thinking.
Besides TTCT, in order to collect demographic data about individual differences
of students (sex, educational background, educational levels of parents, etc.) a
questionnaire was devised for this research. 

TTCT was developed by Dr. E. Paul Torrance and his associates in 1966. There
are two forms of TTCT: Verbal and Figural. They have been re-normed four times
in 1974, 1984, 1990, and 1998. Scholastic Testing Service holds the copyright for
the TTCT and has provided a 1998 norms manual for the test. TTCT is an exten-
sive battery of tests devised to measure creative abilities, with a particular empha-
sis on divergent thinking. It is based on the divergent thinking creativity theory
of Guilford (1986). This is a paper - and - pencil test which can be applied to all
people of all ages and abilities. TTCT adapted to Turkish by Yontar (1985) and
statistical studies concerning the language equivalency, reliability and validity of
adapting test into Turkish has been developed by Aslan (1999). 

Torrance (1974) has suggested the following uses for the test:

• to understand the human mind and its functioning and development

• to discover effective bases for individualizing instruction

• to provide clues for remedial and psychotherapeutic programs

• to evaluate the effects of educational programs, curriculum, teaching pro-
cedures.

• to be aware of latent potentialities.

The TTCT has been translated into 35 languages (Miller, 2002). It is the most
widely used test of creativity, and had the most references of all creativity tests.
The standard administration and scoring procedures, as well as the development
and evaluation, have made the TTCT especially useful for identifying gifted and
talented students. Therefore, the TTCT appears to be a good measure not only for
identifying and educating the gifted, but also for discovering and encouraging
everyday life creativity in the general population. Intra-rater reliability coeffi-
cients are reported by the developer above the .90 level with content and con-
struct validity established (Torrance, 1990). Compared to the subjectivity of
many IQ tests and other psychological tests, the scores of the TTCT can be trust-
ed. According to Treffinger (1985) TTCT is the most researched and analyzed
one among any other instruments that can be used for measuring creative think-
ing. 
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TTCT tests creativity using 5 norm - referenced measures:  (Torrance, 1990)

• Fluency: by the number of interpretable, meaningful, and relevant respons-
es, 

• Originality: by responses which are unexpected, unusual or statistically
rare,

• Abstractness of titles: by the level of abstraction given to the titles of the
pictures,

• Elaboration: by the addition of pertinent details,

• Resistance to premature closure: by the ability to keep open in processing
information and the consideration of the variety of information given in
responses 

There are also, 13 criterion-referenced measures on creative strengths (Table 5). 

Participants

A total of 148 undergraduates at Architectural Department of Yýldýz Technical
University took part in this study. The research was carried out on two sample
groups; from different levels of education (51 Year One and 97 Year Four under-
graduates). Participants were selected randomly from architectural design cours-
es. There were no refusals, although 2 students forget to write their name on the
booklet. The first sample group (First Year) consisted of 35 females and 16 males
with a mean age of 18,9 years. The second sample group (Last Year) consisted of
53 females and 44 males with a mean age of 23, 5 years. 

Procedure 

The TTCT figural test was set out different studio courses and programs. In this
research only figural test which composed of three activities was applied. 

• Activity 1. that composes a drawing so that the given curved shape forms
a portion of the entire drawing (Picture Construction); 

• Activity 2 that completes a drawing with given imperfect figures (Picture
Completion); 

• Activity 3 that makes as many drawings as possible with a set of two lines
(Lines).  

They require 10 minutes to complete each activity. In Activity 1, Picture Con-
struction task, participants are presented with a colored curved shape, and asked
to think of a picture or an object, which they can draw with the shape as a part.
They encouraged to think of as original a picture or object as possible and keep
adding new ideas to their first idea to make it tell as interesting and as exciting a
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story as they can. When they have completed their picture or object they have to
think up a name or title for it. Activity 2 requires the subject to use ten incomplete
figures to make and to name an object or picture. They encouraged creating some
pictures or objects that no one else could think of. The last activity is composed
of three pages of lines which the subject is to use as a part of his or her picture.
The pairs of straight lines should be the main part of whatever they make.  

All participants were informed that the questionnaire was part of a research. Stu-
dents were given detailed instructions on how to complete the booklet. Testing in
large groups of combined classes is avoided. The maximum class size was 35.
The psychological climate, both preceding and during the use of the tests, tried to
be as comfortable and stimulating as possible. Both norm and criterion referenced
measures were estimated by expert raters. The data were analyzed using the ver-
sion of SPSS.  

RESULTS

Although the main aim of this research is to compare the general creative think-
ing abilities of two different sample groups (First Year — Last Year), the effects of
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some other variables (sex, educational background, educational levels of parents
etc.) on creativity were explored. 

The analysis of variance (ANOVA) tests were conducted in order to find out if
the educational background (kind of high school graduated from) has any effect
on the total marks of creative thinking (Table 3). The ANOVA for each sample
group (first year — last year) did not indicate any statistically significant differ-
ence. 

A similar strategy was used to analyze the relation between educational back-
ground of parents and creativity of students. The One-way ANOVA was carried
out to test the effects of educational levels of parents (primary school, secondary
school, high school, university, masters degree) on creative thinking ability.
ANOVA results showed that there were not statistically significant mean differ-
ences between different groups (Table 4).
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Although it was expected that the educational background of students and their
parents would be a significant criteria on creativity, the results did not verify this
assumption. The main reason of this result can be explained with the similarities
from the educational perspective of the participants. In Turkey, after high school
education students have a general preliminary examination that measures gener-
al academic ability. The examination scores of students who were accepted to the
same faculty are very similar to each other. Although the central examination
measures only linguistic - logical - mathematical forms of intelligence and natu-
ral science knowledge, it can be evaluated as an elimination system. Special abil-
ities such as visual — spatial intelligence and creative thinking were not consid-
ered in these measuring standards. Despite the fact that, because of the similari-
ty in g factor (the general intelligence factor) of participants, educational back-
ground of students and their parents would not be the most important criteria on
creativity.   

1st International CIB Endorsed METU Postgraduate Conference 
Built Environment & Information Technologies, Ankara, 2006

121

Table 4. ANOVA Test Scores According to The Educational Level of Father



A t—test was conducted in order to test the effects of sex on creativity. Although
there was not a significant difference among sexes for each sample group, accord-
ing to the test results, totally the creativity of male students were higher than
female students. 
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(*) The mean difference is significant at the 0.05 level (sig 2-tailed, p<.05)
(**) The mean difference is significant at the 0.01 level (sig 2-tailed, p<.01)
e.v.a. equal variances is assumed
e.v.n.a. equal variances is not assumed

In order to compare the general creative thinking abilities of two different sam-
ple groups (First Year — Last Year) a t—test was carried out. According to the
scores of the t—test, it was obvious that in creativity measures there were signifi-
cant differences between two sample groups (Table 5). 

When we compare the TTCT Figural total scores, norm and criterion referenced
measures of the first year and the last year students, it can be seen from the table
6 that, at the end of architectural education last year students scored higher on the
fluency, originality, resistance to premature closure and humor dimensions of
TTCT. Figural Creativity (total) score which includes all norm and criterion ref-
erenced measures of last year students is also significantly higher. The mean dif-
ference is significant at the 0.05 level (sig 2-tailed, p<.05) for Figural Creativity
(total) score, originality, and humor.  Also the mean difference is significant at
the 0.01 level (sig 2-tailed, p<.01) for fluency and resistance to premature clo-
sure. T-test revealed that last year students were significantly more creative than
first year students. 

This findings do not support the hypothesis suggested that when the professional
and technical knowledge increases over the years, the creativity and inventive-
ness tend to decrease. However there is not an aptitude test to assess potential cre-
ativity of applicants for entrance to an architectural program and there is not
Creatology course in the architectural education curriculum, this finding suggest
that general creative thinking ability improves in design education. The main rea-
son of this result can be explained with the nature of the design issue and learn-
ing and teaching methods employed in design studio. 

In order to test the effectiveness of design education on the improvement of cre-
ativity, TTCT should be tested again on the first sample group (first year), after
three years. If there will be a significant difference between TTCT measures of
the same sample group in different years, it become evident that architectural
design education has a significant effective role on the improvement of general
creative thinking abilities. In order to reach more reliable psychometric evidence
the sample size of groups from each level of education should have increased.
Moreover, research process continues at Yýldýz Technical University Faculty of
Architecture. 

CONCLUSION 

Architectural education must be designed deliberately to enhance and to develop
students’ creative thinking and abilities. When the main result of this case study
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was considered, architectural design education accomplished with this important
objective. The results of the t-test showed that last year students were significant-
ly more creative than first year students. Although this result suggests hopeful
assumptions, it is not enough to say; creativity will be advanced through archi-
tectural training. More research is also required about this subject. The experi-
mental base of this assumption should be developed further, so that more rigor-
ous conclusions and conclusions which can be generalized can be drawn from
this.

The common finding of international researches indicated that, with the various
exercises of creatology courses such as fluent thinking, flexible thinking and
divergent thinking, TTCT total marks of students increased evidently. Although
creativity takes place in the most important objectives of design studio, there is
not any course known as Creative Studies or Creatology in the curriculum. 

This matter gains more importance, when the objectives of architectural educa-
tion are considered. In architectural design studio, students should be educated
not only to solve ill defined design problems, but also real world problems. After
architectural education program they should adopt their own creative expression
improving with design skills and knowledge to ill structured - ill defined - wicked
real world problems. Although one of the sentimental aims of architectural edu-
cation must depend on developing creative personality, the traditional academic
organization of the university curriculum is primarily focused on professional
knowledge and skills. 

When all facts about educational background of architectural design students are
considered, it is obvious that curriculum must be discussed twice from the per-
spective of creative thinking. Considering the characteristics of architectural
design students who were short of innovative training in their former study at
school and real situation of our traditional frontal teaching model, it is necessary
to discuss the issue about the improvement and measurement of the creative
thinking in architectural education. 
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