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EETELIT RET G Mo [T HYEER Creativity or innovation is a controversial issue in various scientific

fields, especially educational sciences and psychology. If we consider design as an imaginative
creation of pre-intended possible form of things to achieve different humanistic purpose, in this
process, creativity, as a multilevel concept that can be thought as a process that, although formed
in the human minds, has also objective appearance in architectural patterns, methods and designs.
In recent decades, research on creativity concept, its functions and its influence on learning - as
well as the ways of teaching creativity - have become a matter of great importance. The purpose
of this research is to evaluate the levels of basic and altered creativity in the architectural design
studio (3) course, based on the four main components of Torrance Creativity Thinking Test (Fluency,
flexibility, originality and Elaboration) and Scamper tecnique.

The required data of this research were collected by using the experimental research
method in the form of the pre-test and post-test design through both Torrance's test and drawing
sketch among the students of Ardabil Azad University in the second semester of the academic year
2017-2018. The research sample consisted of 40 students divided into two groups with two
individual instructors. In first step, by using the pre-test, the level of students' creativity in each of
4 dimensions was measured. Then, in order to evaluate altered creativity, the first group was
trained by conventional teaching - approved in higher education- and the second group instructed
and evaluated through the experimental intervention — implementation of creativity training
program (Teaching Brainstorming technique) in 6 sessions, by related exercises. Finally, in second
step, by using Scamper technique, drawing sketch test was given to both groups.

Statistical data were analyzed by running both MANOVA and ANOVA techniques in SPSS.
The results obtained from the implementation of the experimental method showed statistically
significant difference between the experimental group and the control group (conventional and
approved method of training) at the levels of Torrance creative thinking components. Among 4
components of Torrance creative thinking, fluency has been improved by creativity training
techniques more than other components in both multiple choice and sketching tests. In fact, it
could be deducted that students, were able to draw more ideas related to the subject of design,
after learning creative techniques in the post-test step, which showed an increase in the fluid level
of creativity of this group. Also, based on data analysis, the originality dimension is at a lower level
in comparison to other components.
While creativity based instruction enhances architectural design skills and impacts on
all components of creativity (fluency, flexibility, originality and elaboration), the current teaching
method not only can undermine the students' originality but also may lead the design process to
imitation. In addition, in the originality dimension, due to factors which has influence on it such as
time and space, the students’ experience, adequate practice and group interaction, it is suggested
to consider each of these components in assessment techniques.
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Table 3: Three forms of creative teaching in Beghetto Perspective [35:p550]
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Form Pedagogical aim

kS sl iegh aiges
Examples of prior work

Develop students’ awareness of creativity by introducing
them to key theories and findings in the creativity studies
literature and helping them develop and understand
creative phenomena in its many manifestations.

O S T
creativity about Teaching

Beghetto (2013) Beghetto & Kaufman (2010)
Plucker & Dow (2010)
Simonton (2012)

Pedagogical creative
Domain knowledge

Baer & Garrett (2010)
Beghetto (2013-16)

Nurturing students’ creativity in the context of specific
subject areas (e.g., creative expression in science) or
nurturing creativity itself in training programs (e.g.,
develop creative problem-solving skills, promoting positive
self-beliefs, attitudes, and behaviors about creativity).

B> sl 0239,4]
creativity for Teaching

Teaching creatively by applying principles and techniques
of creativity to subject matter teaching (e.g., creatively
teaching math, creatively teaching educational
psychology) or the teaching of creativity itself (e.g.,
teaching creativity creatively).

S ol pon 4y (3594
with creativity Teaching

Pedagogical creativity
Enhancement knowledge

Creative pedagogical

Domain knowledge

Craft et al.(2013)
Grohman & Szmidt (2013)
Halpern (2010)
Isaksen & Treffinger (2004)
Nickerson (1999)
Scott et al.(2004)
Sternberg (2010)

Beghetto (2013)
Gregerson et. al (2013)
Jeffrey & Craft (2004)

Sawyer (2004)
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Table 5: Checklist of the scamper method (ideas)
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Table 4: How to implement the brainstorming technique
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Promoting architectural design skills by creativity training

Clarifying Ideating Developing Implementing
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Fig. 2: Operational Research Model based on the brainstorming technique (Torrance theory and Osborn theory) and scamper technique.
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Table 6: Descriptive analysis of creativity variable and its components : "
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Fig. 5: Sample exercises regarding originality: pre-test stage, subject: museum
design
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Fig. 6: Sample exercises regarding elaboration: pre-test stage, subject: museum
design
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Fig. 3: Sample exercises regarding fluidity: pre-test stage, subject: museum
design
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Fig. 4: Sample exercises regarding flexibility: pre-test stage, subject: designing
the museum
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Culture + symmetry +
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Structural construction +
centralization +
movement
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Inspiration from nature +
climate + economy

Religion + faith +
economy

Symmetry + mountain +
stillness
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Light + display +
movement

Flexibility + symmetry +
axis

Sound + axis + access
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Fig. 7: Example of brainstorming technique: using several ideas simultaneously

in designing the museum
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Fig. 8: Sample scamper exercises: subject: gear design
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v Theoretical Practical technique or
Introducing design  Studying basically
1 issue for design issues Powerpoint 2 h.
(museum design) recognition
Pre-test 1
1. Assessing
students' basic
creativity based on
the Torrance
detailed .
L Torrance multiple-
2 examination - choice test 30m
2. Identifying the
basic creativity
components
(flexibility, fluidity,
initiative,
expansion).
Pre-test 2
1. Sketching based
on Torrance's
creativity
components.
3 -—- 2. Identifying the Sketching 2h.
basic creativity
components
(flexibility, fluidity,
initiative,
expansion).
Acquainting 15m
students with Run 4 steps and 4 Technique: *a
4 creativity training rules of brainstorming Total
techniques brainstorming Presentation: 60m
(1.brainstorming) sketching
5 Practicing the brainstorming technique 45m.
Acquainting
students with ) Technique:
6 creativity training Idea gengratlon scamper 60m.
. technique .
techniques Presentation:
(2. scamper) sketching
7 Practicing the scamper technique 60m.
TTCT 5
8 - (Torrance test of
1.Identifying the creative thinking)
level of altered Sketching
creativity component of 60
9 2.Post-test:TTCT creative thinking Sketching
based on Torrance m
theory
10 Conclusion and analysis of data regarding educational program
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Table 11: Mean and standard deviation of variables of creativity (categorized by
groups and tests) (multiple-choice test)

JrS 098 Slesl og )8

group Control Experimental group

7‘3.":""“:
Variable

Pre-test Post-test Pre-test Post-test
Mean Sd. Mean Sd. Mean Sd. Mean Sd.
1 3222 430 27.26  6.99 26.10 6.71 45.30 11.92
2 3266  5.40 28.05 739 26.10 598 44.00 10.56
3 31.77 7.43 28.57 7.44 27.90 6.26 44.15 10.03
4 32.33 4.80 29.78 7.31 28.10 5.59 44.40 9.92

Variables are: 1. fluency; 2. flexibility; 3. originality; 4. elaboration
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Table 12: Multivariate tests of Torrance questionnaire.

o
(G}
34 p

Test V. F  Hp.df Er.df Eta
Pillai's trace 141 2.878 4. 70. .029 .141

Wilks' lambda .859 2.878 4. 70. .029 141

09,5
Group

Hotelling's trace  .164 2.878 4. 70. .029 141

Roy's largest root .164 2.878 4. 70. .029 141

Pillai's trace 217 4836 4. 70. .002 217

Wilks' lambda 783 4.836 4. 70. .002 217

Hotelling's trace  .276 4.836 4. 70. .002 .217

O3o3) ot 9 e
Pre.post

Roy's largest root .276 4.836 4. 70. .002 217
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Table 9: MANOVA test results, questionnaire post-test

e Sl Slemeseme T e cayo
Dependent Sum of
Source . F P Eta
variable squares
Fluency 82286.462 1263.338 .000 .945
Joe Flexibility 82203.393 1401.822 .000 951
Model Originality 84210.491 1338.102 .000 .948
Elaboration 87052.931 1662.812 .000 .958
Fluency 681.878 10.469 .002 125
05,5 Flexibility 422.685 7.208 .009 .090
Groups Originality 656.778 10.436 .002 125
Elaboration 517.256 9.880 .002 119
Fluency 4754.795
et Flexibility 4280.747
Error Originality 4594.093
Elaboration 3821.758
o 093l 0 miie wiz Guilyly Sl b N - Jgar
Table 10: MANOVA test results, drawing post-test
Lo R N ) .
) 9 uL:u).c&,o:m Fo)L‘J s)laLM o po
Dependent
Source . Sum of squares F P Eta
variable
Fluency 438.672 1052.813 .000 .933
Joe Flexibility 496.672 917.676 .000 .924
Model Originality 408.006 748.192 .000 .908
Elaboration 565.339 1065.560 .000 933
Fluency 32.939 79.053 .000 .510
05,5 Flexibility 24.939 46.078 .000 377
Groups Originality 7.606 13.947 .000 .155
Elaboration 14.450 27.236 .000 .264
Fluency 31.667
as Flexibility 41.133
Error Originality 41.444
Elaboration 40.322
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Table 13: Mean and standard deviation of variables of creativity (categorized by
groups and tests) ( sketching test)

° S eg 8 Staleslog S
1 § group Control Experimental group

= Pre-test Post-test Pre-test Post-test

Mean Sd. Mean Sd. Mean Sd. Mean Sd.

1 2.03 0.58 1.76 0.71 1.63 0.65 3.93 0.77
2 2.25 0.52 1.81 0.68 2.05 0.81 3.85 0.79
3 1.85 0.56 2.01 0.69 1.88 0.67 3.28 0.95
4 2.26 0.56 2.18 0.56 2.28 1.07 3.90 0.57

Variables are: 1. fluency; 2. flexibility; 3. originality; 4. elaboration
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Table 14: Multivariate tests of drawing data.

O3

Test V. F Hp. df Er.df P Eta

Pillai's trace .587 25.895 4. 73. .000 .587

“’h g Wilks' lambda 413 25.895 4 73. .000 .587
MC Hotelling's trace 1.419 25.895 4. 73. .000 .587
Roy's largestroot  1.419 25.895 4. 73. .000 .587

Pillai's trace .505 18.618 4. 73. .000 .505

Wilks' lambda 495 18.618 4. 73. .000 .505

Hotelling's trace 1.020 18.618 4. 73. .000 .505

03051 o 9 O
Pre.post

Roy's largestroot  1.020 18.618 4. 73. .000 .505
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Fig. 9: Comparing statistical data analysis in Questionnaire and drawing test
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