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One of the important approaches in education is cognitive theories. Despite
many applications in the field of cognitive approach development in design education, there are still
challenges. The cognitive approach deals with the scientific study of mental processes such as thinking,
understanding, problem solving and reasoning. In the field of education, the teaching method in the
cognitive approach is related to cognitive strategies. Cognitive strategies are processes with the help of
which learning, remembering, and thinking take place. Therefore, cognition and cognitive strategies play
a very important role in the teaching and learning process. Different models and cognitive strategies are
used in education. In the current research, three models of learning mental map, problem solving and
breath of thinking were discussed. The purpose of this research was to design and validate the cognitive
education method in architecture based on problem-oriented learning patterns, mind map and expansion
of thinking and its effect on architecture students' ideation.

The current research is of a mixed type (qualitative and quantitative) and in terms of time it is
a cross-sectional study. The method of collecting information in the present research was library and field
method. In this study, cognitive model training is considered as an independent variable and students'
ideation as a dependent variable. First, various sources were examined and the components of the
cognitive educational model were identified using the content analysis method, and then the components
were finally approved using the Delphi method and the judges' opinions. In the external validation phase,
a semi-experimental method was used with a pre-test and post-test design with a control group. The
statistical population included professors of the department of architecture and educational technology
and architecture students of Hamadan branch of Azad University. The sampling method in this research
was available. In the group of professors, 12 people were selected for the internal validity of the model
with the available method. 50 architecture students of design course 3 were replaced as samples in two
experimental and control groups. Based on this, 25 people were randomly assigned to the experimental
group and 25 people were assigned to the control group. The model of cognitive training was presented
to the experimental group in a period of 10 weeks and every week in a 90-minute training session. The
method of implementing the cognitive education model was that students were taught in the form of an
educational program during the design course semester using different cognitive models in multiple
sessions. Data analysis was done using Spss software version 22.

The results of developing the combined cognitive education model showed that this model

included 7 categories and 57 components. The internal validity of the model was checked by Delphi
method, 11 components were removed and Kendall's correlation coefficient was 0.82 based on the
opinion of 12 judges for the components of the model, which was significant at the 0.01 level. In the field
of external validity, the results of covariance analysis showed that education based on the developed
model has a significant effect on students' ideation.
The cognitive educational model Problem-based learning, mental map and breath’s thinking
in the bachelor's degree in architecture consists of 3 axes, 7 categories and 46 components. The three
main axes or educational goals included content, teaching method and evaluation. The content axis
included three categories (strategies based on previous knowledge, based on Problem-based learning
and breath’s thinking). The axis of teaching or learning method included two categories (interactive and
individual) and the axis of evaluation included two categories (process-oriented and result-oriented). The
internal and external validity of the model was examined and the results confirmed its validity. Based on
this, it can be suggested that the current model be used in the teaching of architectural design courses.
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problem 5- Self-management and control in the learning process 6- Decision Acquisition 7- Ability
to transfer information 8- Practical learning 9- Participating 10- Learning control 11- Receiving
and selective attention 12- Transferring previously learned knowledge to new issues
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Based on problem solving

Based on deep thinking and creativity
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1- Emphasis on correct thinking skills 2- Attention to high cognitive levels 3- Emphasis on how to
deal with assignments and paying full attention to them 4- Perception and emphasis on its effect
on the formation of mental patterns when dealing with materials 5- Acquiring awareness 6-
emphasis on lateral thinking 7-thinking 8-deep thinking 9-reflective thinking 10-creativity 11-
divergent thinking 12-doubt about one's thoughts and revising them 13-innovation 14-achieving
the goal and solving the problem through Unusual ways
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1- Interaction with others 2- Communicative learning 3- Emphasizing and supporting group
learning 4- The value of group learning 5- Interactive learning 6- Dynamics of knowledge 7-
Discussion 8- Using cooperative learning strategies
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1- Individual learning experiences 2- Meaning making 3- Individual's perception and knowledge
of the learning environment 4- Emphasis on the knowledge building process 5- Developing
thoughtful strategies 6- Emphasis on internal motivation 7- Emphasis on deep learning
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1- Emphasis on staged and cumulative evaluation 2- Emphasis on standard tests 3- Emphasis on

result oriented

immediate feedback
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1- Based on the needs and interests of the learners 2- Using different tools 3- Special emphasis
on the work folder 4- Emphasis on the project 5- Evaluation of processes and skills
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Table 3: (A) Examining the components of the combined cognitive educational model according to the judges' opinion (final stage of Delphi)

SR oeSilee oailjo
standard deviation Average Components
0.00 s S0 sl sl jo s g Gl anS-)
1- Gaining knowledge and changing mental structures
012 468 Sax dlhe 6,500 jekateds lsize s 10 boains lejlw i 5l eolazwl -Y
2- Using pre-organizers in preparing content in order to learn new material
031 457 35 g azg Gl jelaiedy (yie (g iludins 5 SCAST 5l ealaiul Y
3- Using the text highlighting technique in order to attract attention and focus
0.00 < S gine 6550l oS egre sloasds 5 o SU-F
4- Emphasis on conceptual maps, emphasis on meaningful learning
037 461 G550k 50 ez 3l oolazul -0
5- Using visualization in learning
0.25 477 OS50l S @y a5 b CIlas 31,1 -7
6- Presentation of materials according to the learning style of learners
0.36 449 32 lbe 653k (slajls iy 4 azg5 Y
7- Attention to the prerequisites for learning new materials
0.44 4.89 redlie oo LLS ) olwl &) 4z 5 -A
8- Paying attention to making connections between concepts
0.00 s Bad 4 o §lp i glaol,y 18 s o -1
9- Considering multiple ways to reach the goal
0.06 493 Bud 4 Gdaw) Gl el slogad 5l oolatwl -V -
10- Using regular methods to reach the goal
0.28 4.60 d2oly e Sl n e -
11- The best choice of the best solution
0.00 5 Al jo asagd Jgol g datly, Sy Hblg VY
12- The ability to understand the relationships and principles hidden in the problem
000 . 355 5ok Wljd 53 U 5 (S syt )Y
13- Self-management and control in your learning process
0.22 4.64 ety (6 5 prouai -V ¥
14- Timely decision making
0.00 5 LR AR RPERTA
15- To participate
0.37 4.80 @5l argi g 2o 17
16- receiving and selective attention
s 3 e Y sl —
0.35 168 Qo Plao 4y (Jod ool ais g0l usls Jlasl -VY
17- Transferring previously learned knowledge to new issues
0.00 s il Cowys b les  ouST-1A
18- Emphasis on right thinking skills
0.53 454 Hs GV gsh 4 a4z 11
19- Attention to high cognitive levels
0.60 4.48 Wl & 4l dod azgi 5 IS b 0,55 1 o0l 0 ST -+
20- Emphasis on the way of dealing with assignments and paying full attention to them
s b 9,55 5 ol 53 03 slogSl (5 IS 0975 Tl 2 05T 5 100 -1
0.25 4.88 21- Perception and emphasis on its effect on the formation of mental patterns when dealing with
materials
£ B
0.36 473 BB s VY
22- Gaining awareness
0.58 439 il S 4SBT

23- Emphasis on lateral thinking
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Table 3: (B) Examining the components of the combined cognitive educational model according to the judges' opinion (final stage of Delphi)

Jons 3l Sl Loadls
standard deviation Average Components
0.18 4.81 Groe S5 YF
24- Deep thinking
0.41 4.62 ‘5L°l4 S -Y0
25- Reflective thinking
0.00 5 S9le g Cudd> -YF
26- Creativity and innovation
0.00 5 Ol 65k 5 355 (slaatyail 4y Cond S -VY
27- Doubt about one's thoughts and reconsidering them
| 5 e
0.24 4.72 ;‘5 )S.m YA
28- Divergent thinking
Jyere i sbaoly )b 5l aliss Jo 5 os 4 o, YA
0.23 4.81 29- Reaching the goal and solving the problem through unusual
ways
031 4.75 kel 5L Y
30- interactive learning
0.36 2.63 ®95 6ok 5l iy 5 o ST T
31- Emphasizing and supporting group learning
) Lg -
0.00 5 Sl pbgy VY
32- Dynamics of knowledge
041 437 S lie 5,50l oyl 5l eolatwl -YY
33- Using collaborative learning strategies
031 471 S5Ol 59,8 o)l TF
34- Individual learning experiences
G50l b 5lo 8 il g STyol -Y0
0.00 5 35- A person's perception and knowledge of the learning
environment
0.37 421 Sl el anld oSt -Ye
36- Emphasis on the process of building knowledge
0.36 464 il Sie slos paly 3)s -YY
37- Cultivating thoughtful strategies
0.13 491 doos 5 xS0k p oSG -YA
38- Emphasis on deep learning
0.18 4.89 saflﬁjgldbﬂgltij)lﬁ%fbfvﬂ
39- Emphasis on staged and cumulative evaluation
0.00 s sl sl yge;l oS -F-
40- Emphasis on standard tests
0.11 4.93 S92 2973k 356 T
41- Emphasis on immediate feedback
0.43 4.49 OleS12 ke 5 o3l (e -FY
42- Based on the needs and interests of learners
0.00 5 @l glo,l5l 5l eolawl -FY
43- Using different tools
0.00 5 239n 2 356 -FF
44- Emphasis on the project
0.26 4.58 oo len 5 laan 8 oloss))-F0
45- Evaluation of processes and skills
0.00 5 alg)lS oy wSL-¥F
46- Special emphasis on workbook
Jlass” 58lgs Qy}'l Sloslawl b ol jgls Jlas 33165 auls :F Joum
Table 4: The results of the judges' agreement using Kendall's agreement test
oaalgoslons L
P df Chi-Square Kendall's W ool el
The number of components Indicator
K sl ol
0.001 1 0.82 46 Ohsls M5 Blsi s

The results of the consensus of the judges
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skills

2- Attention to high cognitive
levels

3- Emphasis on the way of
dealing with assignments and
paying full attention to them
4- Perception and emphasis on
its effect on how mental
patterns are formed when
dealing with the material

5- Gaining awareness 6-
Emphasis on lateral thinking
7-deep thinking 8-reflective
thinking

9-Creativity and innovation 10-
Divergent thinking

11- Doubt about one's thoughts
and reconsidering them 12-
Reaching the goal and solving
the problem through unusual
ways

1- Considering multiple ways
to reach the goal

2-Using regular methods to
reach the goal

3- The best choice of the best
solution

4- The ability to understand
the relationships and
principles hidden in the
problem

5- Self-management and
control in your learning
process

6- Making a decision

7- To participate

8- Receiving and selective
attention

9- Transferring previously
learned knowledge to new
issues
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1- Based on the needs and
interests of learners

2-Using different tools

3-Special emphasis on the

work folder

4-Emphasis on the project

5- Evaluation of processes and
skills

process of building
knowledge

4- Cultivating
thoughtful strategies
5- Emphasis on deep
learning
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Dia. 5: Components of the combined cognitive education model

5- Evaluation of
processes and skills
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Table 5: Descriptive indicators of students' ideation and its components in two stages of pre-test and post-test
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e Proane
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standard .
- Average standard deviation Average
deviation
2oyl
1.91 3.83 1.39 2.76 o ol cuis
the experiment
1.63 2.97 1.73 2.88 Jr idea quality
Control
ialej! A
2.24 4.07 1.88 3.11 - ol Ceny
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1.59 3.22 1.67 3.18 J‘ : idea novelty
Control
2.26 3.66 2.11 3.04 > ol calis
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Control
ui.;La)'T .
1.87 3.64 1.49 2.87 B XY VIR
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157 3.04 152 2.98 Jrs idea concept
Control
woles] 310 poy!
2.92 15.20 3.46 11.78 oeles! sinRes
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-5 ideation
2.64 12.36 2.73 12.11 J

Control
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Dia.6: Cognitive education model based on three model in architecture education
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