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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: Today, the integration of new technologies in
Received 2023/04/09 architectural education will lead to improved learning, improved student skills,
Revised 2023/09/03 iincreased participation, greater creativity, more positive attitudes toward courses and
Accepted 2023/11/14 ifuture careers, and greater interest and participation of instructors in classes. In the
Available Online  2024/12/25 icurrent era, one of the most significant emerging technologies in architectural education
fand the training of professional architects is Building Information Modeling (BIM). BIM
Keywords: represents a major advancement in the fields of architecture and construction, marking a
Architectural Education i shift from traditional two-dimensional drawings to intelligent three-dimensional models
Building Information Modeling Ethat are goal-oriented and data-driven. Unlike conventional design environments that
(BIM) irely on geometric shapes such as lines, squares, and circles, BIM utilizes architectural
Istanbul Technical University i components like walls, doors, and windows, offering a more integrated and realistic

Tabriz Islamic Art University Edesign process. Considering the growing importance of applying such technologies in

i architectural education, the aim of this study is to evaluate the capacity for adopting new
:technologies, with a particular emphasis on BIM, in architectural education at Istanbul
i Technical University and Tabriz Islamic Art University.
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ETHODS: This study employs a mixed-method approach, combining both
: quantitative and qualitative methods, with an applied purpose and a descriptive-
i analytical nature. For data analysis, Structural Equation Modeling using AMOS software
iand Q factor analysis using SPSS software were utilized. The statistical population includes
i architecture students and professors from Istanbul Technical University and Tabriz Islamic
EArt University. Based on the Cochran formula, the student sample size for each university
iwas determined to be 384 individuals. For professors, using a purposive Delphi method,
ithe sample size was set at 8 for each university. In the first phase of the study, the
i components influencing architectural education, specifically in relation to the BIM model,
gwere identified. Following this, architecture students were surveyed to assess the quality
i of each of these components, and the results were evaluated through structural equation
i modeling using AMOS software. The identified components include educational content
i (EC), educational process (EP), and institutional capacity and professors (ICP). Additionally,
ito explore the factors affecting the acceptance of new technologies such as BIM in
garchitectural education, interviews were conducted with professors from the universities
i under study, and the findings were analyzed using Q factor analysis in SPSS.
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INDINGS: Theresearchfindings show that, in the context of integrating new technologies

4 such as BIM into architectural education, the critical values for all three variables of
T éeducational content, educational process, and institutional capacity and professors at
e i Istanbul Technical University were above 1.96, indicating a statistically favorable condition
=1 i at the 95% confidence level. In contrast, at Tabriz Islamic Art University, only the variable
Number of Tables irelated to institutional capacity and professors exceeded the critical value of 1.96, while
6 ipoth educational content and educational process were found to be in an unfavorable

i state.
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Extended ABSTRACT

!In addition to the quantitative assessment of architectural education at Istanbul Technical
University and Tabriz Islamic Art University—focusing on the teaching of specialized
new technologies such as BIM—interviews were also conducted with students to gather
qualitative insights.

ONCLUSION: Studies conducted at Istanbul Technical University and Tabriz Islamic

Art University indicate that BIM technology has not yet been incorporated into the
architectural educational content at either university. However, given the existing capacity
at Istanbul Technical University, the integration of this technology is feasible. Considering
the necessity of adopting new technologies in architecture and the importance of training
professional architects, it is essential to enhance the educational content, educational
processes, and the capacities of universities and their faculty to improve students’
competencies in architectural principles and their ability to engage with various models
and methodologies.
While Istanbul Technical University possesses the full capacity to support this process,
Tabriz Islamic Art University faces fundamental shortcomings, particularly in its educational
content and teaching processes.

i HIGHLIGHTS:

i - Architectural education at different levels is a form of higher education that has a special
i system due to its role and professional status and unlike many educational fields, it has a
i special method and process.

- Considering the importance of integrating new technologies in architecture education in
i order to improve students’ skills and ease of entering the professional labor market, it can
i be said that architectural education based on the BIM application model is an inevitable
necessity for the training of professional architects.
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Fig. 2. Architectural education based on BIM model

Table 1. Factors influencing architectural education with an emphasis on new technologies (BIM)

Main components

Educational
content (EC)

Educational
process (EP)

Institutional
capacity and
Masters (ICP)

Subcomponents

Objectivity and transfer of external knowledge to the learner EC1, problem-based
learning EC2, familiarity with the method of combining and blending knowledge,
skills, and values EC3, growth of management capabilities and participation in
group work EC4, emphasis on new educational models and technologies such as
BIM EC5.

Constructing meanings and concepts through experience in the learner's mind
EP1, the hierarchy of learning (insight, information processing, and
comprehension) EP2, the educational process based on individualized instruction,
programmatic instruction, and computer-based instruction EP3, assessing
learners' competence at the end of the academic year and education EP4,
evaluating learners' competence in utilizing learned knowledge and competence
in the real workplace EP5.

Creating appropriate content for learning (in theoretical and practical dimensions)
ICP1, Challenging current ideas of the learer and creating opportunities for
thinking and exploration ICP2, Creating appropriate relationships between actors
such as educators (professors), the institution, and learners ICP3, Professors'
mastery of new models and approaches such as BIM ICP4, Appropriate capacity
of the institution (university) in terms of the existence of workshops and the ICT

References

(Ergenoglu, 2015; Kvan &
Yunyan, 2005)

(Deamer & Bernstein, 2011;
Dojman, 2010)

(Russell et al., 2014; Nikolov
etal, 2016)

environment ICP5, Benefiting from responsible professors to develop learners'

learning ICP6.
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Table 2. Explanatory reliability analysis of independent and dependent variables in structural equation modeling

Variables

CR AVE CA AENT EC EP ICP

Istanbul Technical University
Architectural education with an emphasis on new technologies (AENT) 0.72 0.642 0.84 0.847

Educational content (EC)
Educational process (EP)
Institutional capacity and Masters (ICP)

Tabriz University of Islamic Arts

Architectural education with an emphasis on new technologies (AENT) 0.71 0629 0.81 0.826

Educational content (EC)
Educational process (EP)
Institutional capacity and Masters (ICP)
*p < 0.05.

0.76 0.668 0.80 0.692* 0.825

0.78 0.685 0.79 0.577* 0.582* 0.801 -
0.81 0.701 0.75 0.631* 0.609* 0.625* 0.792
0.73 0651 0.76 0.581* 0.813

0.75 0.663 0.73 0.615* 0.592* 0.796

0.78 0.682 0.72 0.624* 0.637* 0.656* 0.773
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Table 3. Confirmatory factor structure statistics of the structural relationship between independent and dependent
variables

Variables

x* df P xz/df CFI IFI  RMSEA

Istanbul Technical University

Architectural education with an emphasis on new technologies (AENT) 892.39 383 0.000 233 0.951 0.927 0.02

Educational content (EC)

903.88 383 0.0002 236 0917 0.919 0.03

Educational process (EP)

91154 383 0.000 238 0933 0.942 0.02

Institutional capacity and Masters (ICP)

923.03 383 0.001 241 0925 0.938 0.04

Tabriz University of Islamic Arts

Architectural education with an emphasis on new technologies (AENT) 865.58 383 0.000 2.26 0.921 0.913 0.04

Educational content (EC)

877.07 383 0.003 229 0938 0.944 0.02

Educational process (EP)

884.73 383 0.001 231 0909 0.926 0.05

Institutional capacity and Masters (ICP)

896.22 383 0.002 234 0947 0.930 0.03

Istanbul Technical University Tabriz University of Islamic Arts

Fig. 3. Architecture of the communication structure of existing capacities in the direction of architectural education
with an emphasis on new technologies

Table 4. Regression coefficient and values of partial indices related to components

University Indicators/Variables Regression coefficient  Critical value P Result
Istanbul Technical University Educational content 0.622 3.14 0.000 Approval
Educational process 0.469 231 0.000 Approval
Institutional capacity and faculty 0.673 3.65 0.000 Approval
Tabriz University of Islamic Educational content 0.347 152 0.101 Reject
Arts Educational process 0.318 0.93 0.173 Reject
Institutional capacity and faculty 0.475 2.63 0.001 Approval
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Table 5. Factor analysis matrix and factor classification

Sample
First factor

Sample 3 0.804
Sample 5 0.771
Sample 8 0759 H
Sample 10 0.714
Sample 12 0.683
Sample 13 0.659 i
Sample 1 0.641
Sample 11

Sample 2

Sample 7
Sample 14

Sample 9

Sample 4

Sample 6
Sample 15
Sample 16

Extracted factors Educational organization

Factor

Second factor Third factor

0.781

0.745

0.721

0.673

0.624
0.742
0.701
0.657
0.613

Educational content Professional professors

Table 6. Total variance explained in the Q factor analysis model

Factors Special amount
First factor 3.813
Second factor 2.562
Third factor 1.746

Percentage of variance

Cumulative variance percentage

36.452 36.452
25.638 62.09
17.491 79.581
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Fig. 4. The role of BIM in architectural education and improving students’ skills
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