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i basics by presenting the criteria of shape and form, application, ergonomics, function,
§cu|ture, aesthetics, visual communication, and innovation. A deep connection between
{architecture and industrial design has caused these two areas of design to have common
i styles. According to Sottsass, one of the most successful Italian architects and industrial
gdesigners, “Industrial design is micro-architecture.” It can be said that architects work
§in large volumes and industrial designers work in smaller dimensions. In the field of
§traditiona| Iranian architecture, professor Pirnia’s studies in the field of Iranian historic
farchitecture and his proposed principles are very valuable. Five principles have resulted
gfrom his efforts in scrutinizing the traditional Iranian architecture, including Inwardness,
iHuman Scale, Self Sufficiency, Avoiding Non-essentials, and Structural Rigidity, and
i Homogeneous Proportion. This research has four objectives: first, evaluating industrial
i design styles according to product design criteria; second, evaluating Iranian historical
i products in different eras; third, investigating the possibility of applying professor Pirnia’s
%principles with the basics of product design and eventually determining the position of
§Iranian historical products in prehistoric, historical and Islamic eras in comparison with
{industrial design styles.

ETHODS: In this study, the data was collected by interviewing ten industrial designers

who were experts in styles and movements. After studying a brief definition of each
§sty|e, the interviewees, educated in the field of industrial design, were asked to comment
i on the five products designed in this style, according to the product design criteria and in
i the form of 5- point Likert scale. A total of 43 industrial design styles and movements were
i evaluated. One or two products from each style or movement were furniture because
i most industrial design styles have produced products in this field. The obtained data were
%analyzed using Spss 23 software. In order to evaluate the historical products of Iran in
§different eras, which are three prehistoric, historical and Islamic, the five principles of
i professor Pirnia were used. Industrial design experts rated the historical products of these
ithree eras based on the five principles of professor Pirnia and in the form of a 5-point
Likert scale. Then the exploratory factor analysis of the data was performed. According to
i the exploratory factor analysis on evaluating industrial design styles with product design
i criteria and Iranian historical products with the principles of professor Pirnia, the expert’s
i opinions were categorized to man, art, and industry. In this regard, the Iranian products
{in three historical eras with industrial design styles were compared in three-dimensional
%space by installing a plugin called Kamakura analysis tools in Excel 2010 software and a
i Scatter chart. Then, the distance formula between two points in the space was used to
i determine the distance between each style with historical products.

INDINGS: Exploratory factor analysis on evaluating the styles and movements with
0 product design criteria and the results of assessing three eras of historical products
:with the principles of professor Pirnia were valued 0.731 and 0.637 in the KMO test,
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?respectively. This confirms a balance between the data and variables. Therefore, it is not
i necessary to delete variables to achieve a higher value. The value of the Bartlett test with
an error level of less than 0.05 is also significant, which shows that the correlation matrix
i of factors with variables is not a single matrix. In this part of the study, three factors were
i made from a set of eight variables in the first part and six variables in the second part.
Since the made factors follow the concepts of man, art, and industry, they were named
i with these titles according to the experts’ opinions in the interviews.

ONCLUSION: By measuring the distance between each historical era of Iran with
industrial design styles and movements in a three-dimensional diagram, it is possible

{ to compare the traditional Iranian products with their respective cultural and geographical
criteria with industrial design styles. The chart analysis shows that throughout history and
i with the genesis of different styles and movements of industrial design, the importance of
i art has decreased regarding the negative slope of its trendline. In contrast, the importance
i of man and industry is incremental regarding the positive slope of its trendline. Regarding
i the historical products of Iran, over time, human participation in the products has
decreased, while the role of industry and art has become more important. This research
i enables researchers to evaluate each type of product based on these three criteria and
i estimate the product style in comparison with Iranian historical products or industrial
i design styles and movements. Determining the style of the artifact can reflect the
designer’s view and purpose to some extent.

{ HIGHLIGHTS:

i - Comparison of traditional Iranian artifacts with cultural and geographical indigenous
i criteria and with industrial design styles.

i - Matching Pirnia principles with product design criteria.

- Evaluation of historical periods of Iran (prehistoric, historical and Islamic) with industrial
i design styles.
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Table 1. Industrial Design Styles and Movements (Sort by Date of Origin)

1 Symbolism (1880) 16 Minimalism (1950) 31 Folding Design (1990)
2 Art Nouveau (1890) 17 Pop Art (1958) 32 Experience Design (1990)
3 Victorian style (1900) 18 Adhocism (1960) 33 Service Design(1990)
4 Werkbund (1907) 19 Radical Design (1960) 34 Blobject (1990)

5 Dadaism (1916) 20 Anti-Design Movement (1960) 35 Emotional Design (1995)
6 De Stijl (1917) 21 Bel Design (1960) 36 Critical Design (1999)
7 Art Deco (1920) 22 Design for the other 90% (1960) 37 Slow Design (2003)

8 Modernism (1920) 23 Postmodernism (1960) 38 Green Design

9 Constructivism (1920) 24 Arte Povera (1967) 39 Co-Design

10 Fashion Design 25 High Technology (1970) 40 Participatory Design
11 Stream Line (1930) 26 Eco Design (1970) 41 Sensual Design

12 International Style (1932) 27 Neoclassical Architecture (1975) 42 Interaction Design

13 Organic Design (1935) 28 Memphis (1980) 43 Universal Design

14 Biomorphic (1936) 29 Deconstruction (1980)

15 Retro Design (1940) 30 Sustainable Design (1986)
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Table 2. Relationship between product design criteria

after exploratory factor analysis with human, industry
and art concepts

Title Criteria Naming
agents

Product Shape and form Art
Design Basics Application Industry
Ergonomics Human
Function Industry
Culture Human

Aesthetics Art

Visual Art

communication

Innovation Industry
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Fig.1. The trend of human, industry and art factors in the products of each style and movement according to the date of
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their genesis (The vertical axis, which is graded from 1 to 5 based on 5-point Likert scale, is the average score of the products
in each industrial design style)

3D Scatterplot: STYLE

Fig.2. Position of styles and movements based on human, industry and art factors in three-dimensional space

o

L |

1
[I
i
|

\o
(73




2
ay

1

9

ay
) J
q

N

9

&)

s

YeO—Y17 Slwio /Y o jbows . 1Y 0,598 . AF oo by g wls

Slioo GulS ol ¢ ,laal19d oo

(ool sl yaed Jolds 5 Bu b )90 an Gdeie
A_..ul_:so )_a| OA)LQ_? J.ALM: 9 099 GbLuLu 9 ‘5>—L§_..q\
A4S 009 eodwl (g0 an Gdae O JSb ST g0 g

dbboe 5l iy 9 S Juld

z! 5! (Irannationalmuseum, 2021) Ll o !
Go—ndido o i ;S8 sl 2o 90 Lo 3—llas g oa
=2, G olygo 4 3dee )Lﬂ A R U AR
5 Ol ) idol oSl ¢ e glmyaed ol
F U el S e ol 4 S o bl g ag

Fig.3. Eight selected images of products related to the prehistoric period of Iran (Irannationalmuseum, 2021)

Fig.4. Fifteen selected images of products related to the historical period of Iran (Irannationalmuseum, 2021)

Fig.5. Twenty-five selected images of products related to the Islamic era of Iran (Irannationalmuseum, 2021)
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Table 3. Relationship between Pirnia’s Principles after
exploratory factor analysis with human, industry and
art concepts

Title Criteria Naming agents
Pirnia's Inward-Looking Human
Principles
Human Scale Human
Self Sufficiency Industry
Avoiding Non- Industry
essentials
Structural Rigidity Industry
Homogeneous Art
Proportion
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3D Scatterplot: STYLE
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Fig.6. The products position of prehistoric, historical and Islamic periods of Iran in relation to industrial design styles
and movements and in the form of human, industry and art factors in three-dimensional space
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1. Translate
1. Ettore Sottsass
2. Micro Architecture
3. Joseph Paxton
4. Christal Palace
5. Pre-Modern
6. Modern
7. Arts and Crafts Movement
8. Art Nouvea Movement
9. Constructivism Movement
10. De Stijl Movement
11. Bauhaus
12. Art Deco Movement
13. Stream Lining Style
14. Post-Modern
15. Radical Design
16. Tec
17. Minimalism Style
18. Green Design Style
19. Kaiser-Meyer-Olkin
20. Bartlett’s Test

21. Varimax
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