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5. Cognitive reorganization
6. Design thinking
7. Cognitive Abilities

U_>|)Ja)i.n.»o)PJ)iM&”J)]am)‘@bbdbLngww)ﬁ(\\c' ’)W‘@zjbu—gébjl)w“‘dﬁl -
AY=N V(Y)Y 0,90 ¢ oz (slo 0 - Loy slo i

9 Lf“'é'; u}s o= A.Iaab 3 6;.......&.»)5:5- 6‘4.‘9...4‘5 u.,.n.i (\\Nﬂ;) SN ‘o..\l)'g)s: 9CrR9r ‘)9.’-\5 ?bl.?tw 5)5‘5.\35.” -
NEYNAY (V)Y (Gl pole jo codl> 5 T dolilas oo D>

Al o lid S g 5l o iy ciland] glabasly i o) (1 FA0) aabls c olline 5 Lo, alls -
=N (V)Y o sl leo (slo oy o cade dloeo .5 10 (6 52 owlamwg sloailis ‘S{.blfio.asé O

bl Goleme ijsel o (b S casad g4l 7
sls Sl 500yl g 5 pdydlasl (oo B>

. .

Olasl5 olays

DA}

-
—



a1 25 (et 235 (598 9 B h9) (5290 9 390l BBl (VFAY) (o liss -
S Bieel cisu 3wy (VFY) e Vo g pile o2l 53 el jaemme cgobloes ] s s Su o s
Ve AYYA D)3 VY 0y50 hjgol (5)5L8 . 90l (5580555 gzl (50l (> )b Ul € >k

gj; b FE0F V)V ooty slotash ol 6,503l o 55 slosed 5 codE (VTYY) Slyz csnle -
4 i 330] 50T OYAY) G o 5 0oy 46505 S o8 sadle thusgy sl Sl 3l oid —
h 3 NAB-YVE (YR) b pe Jo o 25 leiily, ong slo iag iy dolibad .ol 5ge] il ol i S5 (69l
i G L S sl 5 03 Gibl i sslene (el 53 (HLb SE Joe 2908 (VF 1Y) sla bl LS -
:3 ;; ] .\\\—\Y\c:(\cf)\?cﬁ&&)/djuﬁ?gjw.)@bb?6;&&&‘@5
v el )5055 ¢ orlaiidg> Ol 1 (b SlaolS )5 )3 (s (390l A9y (e2Su (VT sla Bl 5 -
- YAV Y+ wsmSol 5 Shisel sloosy >k S 5 Joans
el 5095 ¢ garlatiogs & les 2 (il SlRolS ) )0 ugSxs (3390l Sy (ST (VFY) ole b ol 5 -
YA-DY (DY csSol 5 Shjgol slosingsy (> Sis g (Jars
sloojU aolilas. vy, Sloogas o) p g >b 3l glo oUlsy &b i p (VYAY) aug o Sl -
‘e MNN N (5l pole

i e ozl 55 o2 o Wi T 48 51 (21850 el ticdis Wil g0 g8 b1yl (VYAY) de ¢ candi —
Wls J> QU5 5 >l S8 hjgal Spal; (2530 FY) ooy csolpo 5 ot eolpd (2Nl -

- Aranda, M. L.; Lie, R., & Guzey, S. S. (2020). Productive thinking in middle school science
students’ design conversations in a design-based engineering challenge. International Journal
of Technology and Design Education, 30(1): 67-81.

- Avsec, Stanislav; Jagiello-Kowalczyk, Magdalena. (2021). Investigating Possibilities of Developing
Self-Directed Learning in Architecture Students Using Design Thinking. Sustainability, 13, 4369.

- Barbot, Baptiste; Reiter-Palmon, Roni. (2019). Introduction Creativity Assessment: Pitfalls,
Solutions, and Standards. Psychology of Aesthetics, Creativity, and the Arts. Vol. 13, No. 2,
131-132.

- Bernardo, A.B.I., & Presbitero, A. (2018). Cognitive flexibility and cultural intelligence: Exploring
the cognitive aspects of effective functioning in culturally diverse contexts. International Journal
of Intercultural Relations. 66: 12-21.

- Brenner, W., Uebernickel, F., & Abrell, T. (2016). Design thinking as mindset, process, and
toolbox. In Design thinking for innovation (pp. 3-21). Springer, Cham.

- Breukelaar, I.; Williams, L. M.; Antees, C.; Grieve, S. M.; Foster, S. L.; Gomes, L.; &Korgaonkar,
M. S. (2018). Cognitive ability is associated with changes in the functional organization of the
cognitive control brain network. Human brain mapping, 39(12): 5028- 5038.

- Carlgren, L. (2013). Design thinking as an enabler of innovation: Exploring the concept and its
relation to building innovation capabilities, PhD thesis, Chalmers University of Technology.

- Carvalho, A.A. (2015). Criss-crossing Cognitive Flexibility Theory based research in Portugal:
an overview. Interactive Educational Multimedia. Number 11: 1-26.

- Chung, T.S. (2016). Table-top role-playing game and creativity. Journal of Thinking Skills and
Creativity, 8: 56-71.



Cianciolo, A, T. & Grigorenko, E. L., Jarvin, L., Gil, G., Drebot, M. & Sternberg, R. J. (2006).
Tacit knowledge and practical intelligence & Expertise. The Cambridge Handbook of Expert
Performance. New York: Cambridge University Press.

De Dreu, C. K. W., Nijstad, B. A., & Baas, M. (2011). Behavioral activation links to creativity
because of increased cognitive flexibility. Social Psychological and Personality Science.2(1):
72-80.

Deaner, K., & McCreery-Kellert, H. (2018). Cultivating peace through design thinking: problem
solving with past foundation. Childhood Education, 94(1): 26-31.

Dietrich, Arne. (2019). Types of creativity. Psychonomic Bulletin & Review volume 26, pages
1-12.

Dorst, K. (2010). The Nature of Design Thinking. DTRS interpreting design yhinking. Sydney.
Dosi C; Rosati F, Vignoli M. (2018). Measuring Thinking Mindset. International design
conference-design.

Ennis, R. H. (1987). 4 taxonomy of critical thinking dispositions and abilities. In J. B. Baron
& R. J. Sternberg, eds., Teaching thinking skills: Theory and practice, pp. 9-26. New York:
W.H. Freeman.

Glen, R., Suciu, C., Baughn, C. C., & Anson, R. (2015). Teaching design thinking in business
schools. The International Journal of Management Education, 13(2): 182-192

Goldschmidt, G. (2016). Linkographic evidence for concurrent divergent and convergent thinking
in creative design. Creativity Research Journal, 28(2): 115-122.

Gross, K., & Gross, S. (2016). Transformation: Constructivism, design thinking, and elementary
STEAM. Art Education, 69(6): 36-43.

Grotzer, T. A. & Perkins, D. N. (2000). Teaching intelligence. In R. J. Sternberg, ed., Handbook
of intelligence, pp. 492-515. New York: Cambridge University Press.

Guaman-Quintanilla, S., Chiluiza, K., Everaert, P., & Valcke, M. (2020). Mapping impact of
Design Thinking in teamwork, problem-solving and creativity. In Proceedings of the Design
Society: Design Conference (Vol. 1, pp. 1715-1724). Cambridge University Press.

Guilford .J.P. (2005).The nature of human intelligence. McGrahill. New York.

Hassi, L. and Laakso, M. (2011). “Design Thinking in the Management discourse; defining the
elements of the concept”, 18th International Product Development Management Conference, IPDMC.
Henriksen D, Gretter S, Richardson C. (2020). Design thinking and the practicing teacher:
addressing problems of practice in teacher education. Teaching Education. 31(2): 209-229.
Hofmann, W, Schmeichel, B. J,. & Baddeley, A. D. (2012). Executive functions and self-
regulation. Trends in cognitive sciences, 16(3), 174-180.

Hubbard, L., and Datnow, A. (2020). Design Thinking, Leadership, and the Grammar of Schooling:
Implications for Educational Change. American Journal of Education, 126(4): 499-518.
Jiang, H.; Tang, MX.; Peng, X., & Liu, X. (2018). Learning design and technology through
social networks for high school students in China. International Journal of Technology and
Design Education, 28(1): 189-206.

Johansson-Skoldberg U, Woodilla J, Cetinkaya M. (2013). Design thinking: past, present and
possible futures. Creativity and Innovation Management.22(2): 121-146.

bl Goleme ijsel o (Sl S cwsad s5Ty
sls Sl 500yl g 5 pdydlasl (oo B>

Olasl5 olays

DA}

—
-6



3
4
4
3,
]
1
E
3

3

3
>
o
i
3
3
E
R
.

:

AA

Kangas, K., & Seitamaa-Hakkarainen, P. (2018). Collaborative design work in technology
education. Handbook of technology Education.

Lazar, L. (2018). The Cognitive Neuroscience of Design Creativity. Journal of Experimental
Neuroscience. 12: 1-6.

Lynch, M; Kamovich, U; Longva, KK, Steinert M. (2021). Combining technology and entrepreneurial
ducation through design thinking: Students’ reflections on the learning process. Technological
Forecasting and Social Change. 1;164: 119689.

M adrigal, R. (2008). “Hot vs. cold cognitions and consumers’ reactions to sporting event
outcomes”. Consumer Psychology, 18(4): 304-319.

Melles, G.; Howard, Z. & Thompson-Whiteside, S. (2012). Teaching Design Thinking: Expanding
Horizons in Design Education. Procedia - Social and Behavioral Sciences 31. 162 —166.
Plattner, H.; Meinel, C.; Leifer, L. (2016). Design Thinking Research: Building Innovators.
Springer: Cham, Switzerland.

Rodriguez, JEE. (2015). A massively flipped class instruction for a large enrollment course and
designing. Implementing active. Reference services learning information literacy. 4:(1): 44.
Scheer A, Noweski C, Meinel C. (2012). Transforming constructivist learning into action: Design
thinking in education. Design and Technology Education: An International Journal. 17(3): 8-10.
Shareef, S.S.; Farivarsadri, G. (2020). An Innovative Framework for Teaching/Learning Technical
Courses in Architectural Education. Sustainability, 12,9514.

Shively K, Stith KM, Rubenstein LD. (2018). Measuring what matters: Assessing creativity,
critical thinking, and the design process. Gifted child Today. 41(3): 149-58.

Sokol, A. & ET. Al. (2008). “The Development of Inventive Thinking Skills in the Upper
Secondary Language Classroom”, Journal of thinking skills and creativity: published by Elsevier.
Stock, K. L., Bucar, B., & Vokoun, J. (2018). Walking in another’s shoes: Enhancing experiential
learning through design thinking. Management Teaching Review, 3(3): 221-228.

Torrance ,E.P. and Goff, K. (1990). Fostering academic creativity in gifted students, Eric Digest.
Eric Document Reproduction Services No. ED321489.

Twigg, E., & Yates, E. (2019). Student reflections on the place of creativity in early years
practice: Reflections on second year work placement experience. Thinking Skills and Creativity.
31:335-345.

Val, E., Gonzalez, 1., Iriarte, 1., Beitia, A., Lasa, G., & Elkoro, M. (2017). A Design Thinking
approach to introduce entrepreneurship education in European school curricula. The Design
Journal, 20(sup1), S754-S766.

Watson AD. (2015). Design thinking for life. Art Education. 68(3): 8-12.

Wrigley, C.; Straker, K. (2017). Design thinking pedagogy: The educational design ladder.
Innov. Educ. Teach. Int. 54: 374-385.



Received: 2023/04/18
Accepted: 2024/02/03

Analysis of design thinking mentality in architecture education

based on creativity, cognitive ability and flexibility

Farhad Karvan®

Abstract

One of the important goals of education in architecture is to increase the thinking power
of the designer and his mentality; Therefore, it seems necessary to identify the factors
related to the design process and especially thinking in design. In order to improve the
quality of education, based on cognitive research, it is necessary to investigate cognitive
structures in education. On this basis, cognitivism is interested in investigating cognitive
processes and how they are processed. Among the cognitive variables related to design
thinking mentality are creativity, flexibility, skill and cognitive ability. The purpose of
this research was to predict the design thinking mentality based on creativity, ability
and cognitive flexibility of students. Therefore, the main question was whether it is
possible to predict design thinking mentality based on creativity, cognitive abilities and
cognitive flexibility? The present research method was descriptive-correlation. In the
current research, the statistical population includes all architecture students of Hamadan
Girls’ Technical and Vocational University in the academic year of 2019-1400. Sampling
method, 278 people were selected in the available way. The tools used in the research
included Abedi’s creativity questionnaire (1372), Dennis and Vanderwaal’s cognitive
flexibility questionnaire (2010), and Nejati’s cognitive skills and abilities questionnaire
(1392). Relationships between variables were investigated using the correlation method.
The results of the research showed that the research variables of cognitive skill and ability,
creativity and cognitive flexibility have the ability to predict with 41% of the changes
of the criterion variable, i.e. design thinking. In other words, with the standardized
regression coefficient of social cognitive skill and ability (0.16), non-social cognitive
ability (0.26), cognitive flexibility (0.32) and creativity (0.43) which are good predictors
for design thinking. Since the variables of creativity, ability and cognitive flexibility are
related to the mindset of design thinking; Therefore, it is suggested to pay attention to the
training of comprehensive cognitive skills and abilities in the form of training courses in
the curriculum planning with the aim of professional development and training of skilled
designers.

Keywords: Architecture education, cognitive flexibility, design thinking, creativity,
cognitive ability.

* Department of Architecture, Ha.C., Branch, Islamic Azad University, Hamedan, Iran. [fkarvan@jiauh.ac.ir

Maremat & Me’mari-e Iran
Vol 15 No.41 Spring 2025



