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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: Given the increasing significance of technology in
Received 2021/01/04 the progress and development of every society, along with the need to have a proper
Revised 2021/04/18 i understanding of its meaning and concept to promote architecture, itis imperative to conduct
Accepted 2021/07/09 i a comprehensive study on technology in the architectural context. It is not an overstatement
Available Online  2023/08/06 i to claim that all scholars of architectural history have somehow addressed the importance
fand concept of technology in architecture and have considered its role in the emergence
Keywords: gof architecture. Meanwhile, research shows that technology in popular culture refers to
Technology i machines, but there are other definitions for scholars. Consequently, extensive research
Architecture §in recent years has explored this subject, with experts presenting various viewpoints. But
Theoretical Approaches i sometimes issues such as inappropriate, incomplete and inaccurate conceptualizations cause
Explanation of Technology Com- Eproblems in these studies. Consequently, when referring to “technology in architecture,”,
ponent

i one cannot precisely define technology and its related components, which in its turn poses

ia big problem. Technology involves different beliefs and approaches and the purpose of

i this article is to refine the conceptual space of technology and to provide a more precise

i conceptualization with the help of its components. The questions that emerge are: What

e e precisely is the definition of technology, given the wide range of opinions and the absence

i of a unified perspective on this term? To achieve a comprehensive definition of technology

1 E i and address the diverse and occasionally contradictory interpretations, what indicators and
components can be mentioned for this category?

Delphi Method

H this concept, trace its historical development, explore the growth of theoretical
i perspectives, scrutinize related definitions, and analyze its associated characteristics.
i For this purpose, using the bibliographic method and conceptual analysis and, the views
iand theories of the experts are first examined and analyzed. Then, the indicators were
gq ielaborated by focusing on the commonalities of the existing definitions. Thus, through

i
) ETHODS: To address these questions, we will closely review the etymology of

f}the analysis of scholars’ perspectives, 10 indicators were assessed based on expert
i definitions and assigned scores. Among these indicators, six had the highest mean scores,
{implying the need to employ the Delphi method to assess the validity and reliability of
ithese components. Consequently, these components are subjected to evaluation to
gascertain their significance as perceived by Iranian scholars, with rankings derived from
i the perspectives of 23 experts who participated in this study.

Number of References

40

INDINGS: This test was conducted by interviewing the experts in two rounds. In the

9 {0 end, it was determined from the experts’ point of view which components were more
T gimportant and which were less significant. Finally, one can achieve the highest level of
e isuccess with these steps and arrive at a comprehensive definition of technology and its
=1 iassociated elements by considering the theoretical approaches put forth by experts. The
Number of Tables i findings indicate that among the components of “tools (hard tools and devices)”, “scientific
12 i knowledge”, “practical-experimental knowledge”, “process-system”, “techno-industry”
and “manufacturing-production”, the components of “tools” as well as “techno-industry”
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?scored the highest and the “practical-experimental knowledge” component scored the

i lowest.

ONCLUSION: In general, it is evident from the scholars’ perspectives presented
H in the table that their opinions align with those of the Delphi method experts. This
i means that for both groups, the “tool” component has the highest score. According to
i a wide range of definitions in terms of different opinions (positive to negative attitude)
on the nature of technology, it was observed that some approach it in terms of its use
i or function, while others focus on its underlying meanings and concepts. In the end,
i according to the components, technology can be defined as the application of science,
experience and human skills to meet human needs. It is a set of tools, skills, knowledge,
and information known as technology components. This implies that not only the absence
i of these components but also the absence of synchronization among them can impact the
! ineffectiveness of the technology.

{ HIGHLIGHTS:

i- Refining the conceptual space of technology and presenting its more precise
conceptualization and definition.

- Achieving the characteristics and components of technology from the view of architectural
i thinkers and experts.

i - Using questionnaire and Delphi method to determine technology parameters.
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A technology

[Select the desired topic]<] The first step

A social problem that can

be solved by technology

( Description of the
 desired technology

S
<] The second step
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What needs does the
mentioned technology

s ~
Focus on the central <] The third step

uestion
L q
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-
Attention to adverse
consequences

N
<] The fourth step
W,

[ options

rAnalysis of political

N
<] The last step
J

Fig. 1. Evaluation and forecasting of technology (Brown, 2013)
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Table 1. Analysis of some selected articles in the field of technology

Writers Specifications Variables

Research Method

Achievement

Mansori & Paya Humanities Independent: Science &  Documents, description, Science and technology have a conceptual
(2018) and cultural technology/dependent analysis of contents distinction and considering them as one has
studies. Year 8 adverse results. The relationship between the
two is complex and has undergone many
changes over time.
Motamedmanesh  Sofe, No 73 Independent: Ideology Historical with rational The creation, development and application of
& rokret (2016) & interpretation/ search construction technology is based on people’s
technology/dependent: with explanatory- thoughts and beliefs and the inherent
Architecture narrative and holistic dependence between technology, ideology and
orientation, referring to architecture.
documents
Grover. (2019) History of Science and Library and documents/ Increasing understanding of the relationship
Science. Vol Technology description, analysis of ~ between science and technology has accelerated
54. No 1. materials the production of knowledge and reduced
research costs by governments.
Shim and Choi. Journal of Independent: material Library and documents, Emphasis on convergent technology; It
(2017) Building technology/dependent: ~ use of BET analysis and connects production technology and
Engineering. indoor air quality related graphs construction technology to improve and
Vol 11 measure maintain the performance of building materials.
Dadzie, Ding and Procedia Independent: Fieldwork and case Buildings less than 15 years old have improved
Runeson. (2017) Engineering. Sustainable sample selection, using with sustainable technologies in the fagade
No: 180 technology/dependent: surveys compared to buildings between 16 and 30 years
Building life old.
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Table 2. Proposed technological approaches from the point of view of some experts
(Movahed Abtahi & Donyavi, 2012; Vafamehr et al., 2006; Fardanesh & Jamshidi, 2014)

Opinionated Approach
Marks Vernofski Holistic: Technology is considered a phenomenon found in human societies (such as art, politics, etc.)
(2012) Detailed: Raising philosophical questions of technology (such as the prosperity or decline of technology) regarding

certain periods.

Developmental: Addressing the description and explanation of the general process of technological change.

Socio-critical: Technology is the result of social agreements and human actions.

Ali Paya (2019)

New technology is a global phenomenon and not bound to a specific culture and value.

Approach by dividing western technology into good and bad the possibility of using good modern western technologies.
An approach that considers the development of technology as directional and modern technology as non-religious.

Zhernat Bam

The Ontological Paradigm: Attention to the nature of technological artifacts.

(2008) Anthropological Paradigm: Raising traditional questions from philosophy and discussing technology as a human
product.
Historical- philosophical Paradigm: Explanation of various manifestations of technology during different historical
periods.
Epistemological Paradigm: Examining technology as a form of knowledge.
Carl Mitcham Technological engineering philosophy: It is proposed for people engaged in technical professions to understand the
(2016) phenomena.

Human philosophy of technology: Technology is examined as a study for how it affects human life.

Finberg (2010)

Instrumental view: Technology is neutral and is equivalent to devices and tools,

Nature-oriented view: Technology is not neutral and has a different nature from itself.
Critical view: For technology in the field of practice, characteristics are assumed that have a destructive and dimension.
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Fig. 3. Marcuse’s view of technology (Marcus, 2016)

[ Technological features ]

| |

| | |

[Systematic] [Production]

[Prosperity]

Speed
[Empowerm] [orientation]

[Incrementalisra [ Complexity] [Consumeris} [Diversiﬁcation] [Competitivenes] [Intensiﬁcatio]

Fig. 4. Features of technology with the expansion of Ellul opinions and views (Vafamehr, 2012)
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Table 3. Historical division based on technology from the point of view of some experts
(Rahimzade, 2008; Vafamehr et al., 2006)

Division of human history based on the role of technology

Lewis Henry Savagery Bow and arrow symbol of the initial savagery and pottery symbol of ancient savagery
Morgan Barbarism With the symbol of irrigation and agriculture
Urbanism ) i Construction with stone and clay
Neil Postman Tool | & "~ Non-interference of tools in society’s culture
Technocracy ~ The essential role of tools in cultural thinking
Technopoly A ~ Data inundation and culture validation
Lewis Primitive technique " Lowhuman pr_oduct-ivityfbeginning from ancient to 1700 AD)
Mumford Parian technique ~ The prevalence of coal, iron and industrial revolution (from 1700 to 1900)
New technique ~ With the characteristic of mixing science athechnology (starting from 1900 and until now)

Table 4. Frequency of technology keywords

Technology Tools Software Social Scientific  Practical Process, Techniques Construction Practical  Fulfillment
Keywords  (hardware, institutions  knowledge  and non-  System and and operation of goals
machines) and scientific industry production and and needs
Opinionated organization knowledge exploits
Pecy v v v v v v v
Macloy P v v v v v
Marcuse 4 F ] VALY (LT s v v
Bizek v ) v v v
Kersten v v v v
Kaplan v v v G ) v
Lukacs v v v N TE I D TS
Arthur v v v v v v v
Davidson v v v
Jasper v v v v
Heidegger v v v 4 v v
Mitcham v v v 4
Sarton v v v
Paya v v v v v v v
Geln v v v v v v
Grover v 4
Roche 4 v v
Ellul v v v v
Emmanual v v v
Gendren v v v 4 4 v
Bel v v v
Khalil v v v v v
Bonkhe 4 v v v
Rahimzade v v v 4 4 v v v
Finberg 4 4 v
Truskal v 4 4
Metz v v v v v v
Brocse 4 v v 4 v v
Total 22 7 6 19 17 14 13 13 9 9
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‘ Relinking deleted dimensions

)
. &L
Environmental Changing the concept |_| % §
destruction and place of nature EL
g5
. . -
De Removing architecture 2 ®
— 2]
contextualization from context = g
Anti- Advancing the global |— )
universal architecture plan )

Fig. 5. How technology is related to architecture in terms of content (Shayanfar, 2004)

The need for technology in three areas: .
Knowledge, Process, Production Architecture

Material
Form & computer technology
Structure| | Technology

Energy & facilities

Fig. 6. How technology relates to architecture in terms of non-content (Parvizi et al., 2014)
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Table 5. Cronbach’s Alpha Test

Components The coefficient Variance
of the component
component

Component 1 0.752 0512
Component 2 0.757 0.734

) Component 3 0.896 1.338

g Component 4 0866 1157

E Component 5 0.759 7 1.304
Component 6 0.733 0.852
Total Alpha 0.871
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Concept of technology in architecture
and explanation of components

v

With a descriptive-analytical approach [—] Need to explain the variable
Field studies I Library studies
v
|
| Researcher‘s commentary | | Delphi evaluation | Content analysis

4— Interpretation —>| Quantitative data
and analysis

v

Final achievement and
variable explanation

Fig. 7. The process of conducting research
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Table 6. Date of distribution and collection of

questionnaires
Distribution of Compilation of
guestionnaires questionnaires
Date of Number  Lastdate  Number
distribution
© First  23-25.11.2019 25 05.01.2020 23
Second 15.01.2020 25 03.02.2020 16
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Fig. 8. The process of Delphi rounds to reach the most important technology component

Table 7. Normality test of technology variable data

Tests of Normality

Pl Kolmogorov-Smirnov # Shapiro-Wilk

o

S Statistic ~ df Sig. Statistic ~ df Sig.
S 0240 17  0.010 0883 17  0.036
|_

Table 8. Statistical significance in Friedman’s test

Test Statistics @

N 16
Chi-Square 1.817

df 5
Asymp. Sig. 0.874
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Fig. 9. Histogram of technology components

Table 9. Mean results of Friedman test

Descriptive Statistics

N Mean Std. Deviation Minimum Maximum
Scientific knowledge 16 3.187 4031 3.00 4.00
Process, System 16 3.512 .8062 1.00 4.00
Practical and non-scientific knowledge 16 3.000 .6324 2.00 4.00
Tools (hardware, machines) 16 3.982 .6020 2.00 4.00
Techniques and industry 16 3.215 .7188 1.00 4.00
Construction and production 16 3.720 .8850 1.00 4.00
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Table 10. Ranking status of components

Mean Rank
Scientific knowledge 3.18
Process, System 3.48
Practical and non-scientific knowledge 3.01
Tools (hardware, machines) 3.99
r i '-I'echniques and industry 3.21
Construction and production 3.67
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Table 11. Bootstrap test result for technology components

YYY—YAF Ol /) o lois . 1F 090 . 1P il gyl

Statistic Std. Bootstrap®
Error Bias Std. Error
Scientific knowledge Mean 3.076 .239 .004 .235
95% Confidence Interval for Mean Lower Bound 2.555
Upper Bound 3.598
Median 3.000 .063 247
Variance 744 -.057 321
Fulfillment of needs Mean 3.230 .166 .0000 .156
95% Confidence Interval for Mean Lower Bound 2.868
Upper Bound 3.592
Median 3.000 074 261
Variance .359 -.027 121
Process, System Mean 3.000 .253 -.0045 .240
95% Confidence Interval for Mean Lower Bound 2.448
Upper Bound 3.551
Median 3.000 .0560 .288
Variance .833 -.054 .306
Software Mean 2.923 .239 -.010 .233
95% Confidence Interval for Mean Lower Bound 2.402
Upper Bound 3.444
Median 3.000 -.006 173
Variance 744 -.049 .284
Practical and non- Mean 2.692 .2861 .007 279
scientific knowledge 95% Confidence Interval for Mean Lower Bound 2.068
Upper Bound 3.315
Mefiam =y, e | 3.000 -.030 255
Variance 1.064 -.095 .356
Tools (hardware, Mean 3.538 .1439 .000f .135f
machines) 95% Confidence Interval for Mean Lower Bound 3.224
Upper Bound 3.852
Median 4.000 -.380f .485f
Variance .269 -.020f .030f
Techniques- industry Mean 3.270 .1661 .0001" .1552"
95% Confidence Interval for Mean Lower Bound 2.868
Upper Bound 3.592
Median 3.000 .0581" .2341h
Variance .359 -.025" 1220
Mental Paradigm Mean 2.230 .302 -.007 .283
95% Confidence Interval for Mean Lower Bound 1.570
Upper Bound 2.890
Median 2.000 139 .507
Variance 1.192 -.098 .308
Construction- " Mean L 3.076 77 .0054 1706
production 95% Confidence Interval for Mean Lower Bound 2.689
Upper Bound 3.464
Median 3.000 .0170" .1295"
Variance 410 -.027" .138"
Efficiency in problems Mean 2.769 .302 -.008 .285
95% Confidence Interval for Mean Lower Bound 2.109
Upper Bound 3.429
Median 3.000 -.130 497
Variance 1.192 -.093 313
Table 12. Kendall’s correlation coefficient test for technology variable
Technology Variable Levels Kendall's W(a) Chi-Square Df Asymp. Sig.
First stage 0.702 3.56 1 0.000
Second stage 0.653 2.98 1 0.000
Final 0.667 4.00 1 0.046
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