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EEMCELIT G RET Lo JIHIE  Architecture training is to enable students to create three-

dimensional spaces for human activities or to provide a better environment for human
societies. Today, a wide range of different activities in the fields of skills, industry, creativity,
knowledge, wisdom, are under the general title of "architectural education" in the schools of
architecture. Typically, the curriculum in contemporary architecture schools is a set of basic
courses that develop design knowledge, technology courses that develop the scientific
formation of architecture; art courses to express architecture and finally design courses, which
is a combination of the previous three and is the defining part of design education. The
necessity of mathematics education and application of its concepts in architectural design is
among major concerns of educational programs in universities and contemporary educational
institutions. In architectural education in Iran, mathematics is delivered through traditional
methods and independent from design practical courses. Moreover, mathematics is
considered as a secondary course or sometimes an intricate problem in education. Professors
of architecture always point to difficulties of students in understanding mathematical concepts
and their application in structural design process.

Therefore, the present study tries to compare the degree of attention to
mathematics in architectural curricula in selected universities abroad and in Iran in order to
provide a comprehensive knowledge regarding the place of mathematics in the curricula of
these countries and prepare the ground for the development of an appropriate educational
program incorporating mathematics in architectural education curriculum in our country.

Comparative analysis of mathematics role in curricula of different universities and its

targets via applied analytical-descriptive research method suggests that average mathematical
courses provided in US architectural schools during the training course is 3%, in Asian countries
2.2% and in Iran 1.7%. The results emphasize the coordination of mathematical teaching
methods with modern developments in design process and show that it entails mathematical
knowledge delivered in the format of combined independent courses as preliminary, applied,
technological and design.
Mathematics courses and their teaching in architecture must be in line with new
developments in the design process. This issue requires the definition of new courses in the
field of mathematical application in architecture, mathematical history in architecture, as well
as combined courses to transfer mathematical knowledge to design workshops. The subject of
mathematics courses as independent preparation and basic courses for engineering students
with the content of calculus, mathematics or their combination should be revised. This will give
a new definition to the nature of the relationship between architecture and mathematics, as
the role of mathematics in design was a priority in the Middle Ages. Considering the design
workshop as the core of the architecture education program in the first and second academic
year with an average of 40-36 credits per year, it is necessary to apply and new meaning of
mathematics in introductory design workshops in two analytical-logical and structural
concepts. Pay attention.
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Table 1: Role of mathematics in architectural education of European countries

Studied Course Number of Assessment role of mathematics in educational
X Type of course
country duration courses system
-Presentation of mathematical lessons during
the first and second semester
X Two —vyear Introductory, fundamental L. K . .
Belgium ' -Descriptive and applied geometry with studies
course subjects .
(technology — of solids and surface
5 years K
based -Computer science
education) -Two courses of computer sciences including
Three —year . . . R . .
course Specialized subjects design, modelling and facilities of complicated
- systems
'é’ France (tied First biennial Interdisciplinary modules
4 to method and emphasis on relations -Reduce Differential and Integral Education and
g and type of Second biennial between architecture and versus Attention on descriptive and projective
> education of knowledge for architecture geometry, the study of solids and surfaces,
2 Beaux Arts 6 years topology
€ with . . -Study of relationship between architecture and
> . . . Specializing on urban design . R R
9 emphasis on Third biennial X computer science is a central subject for some
put i and computer science
S artistic French research centres.
08’. education)
5 S5or6 -Mathematics, descriptive geometry, history of
o Portugal - - Lo P 8 v v
years mathematics in art.
Two —year -Mathematics course includes: infinitesimal
i Introductory i . .
Spain Five — course calculus, integral calculus, differential
P year Three —year . equations, numerical methods,...
Specialized .
course -Emphasis on geometry
. - -Introductory mathematics in the first year
Switzerland 4&6 year Two-year - Y Y
(university introductory -Representation of forms, Geometric forms for
(technology- ) o . X
based of visualization, ~ Mathematic  structures in
education) Switzerlan Twof\{ear - architectural design, Mathematics in the history
d- ltalian) specialized of architecture
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Fig. 1 & 2: Application of mathematics in architectural education in the United States (2016)
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Table 2: Classification of curriculum content in connection with
mathematics in architectural education of Iranian universities

Architectural

Symbol Contents
courses
The courses Applied geometry, perspective
whose content is  geometry, mathematics  and
A directly related to  statistics, surveying, statics, and
mathematics and courses related to building
geometry technology
The courses Applied geometry, .perspective
whose content is SRR PRI O
B ;eclated to sapballtliz architectural communication 1&2,
. - architectural basic design 1&2,
visualization . .
architectural designs
The courses  Perception and presentation of
whose content is  environment, architectural
C indirectly communication 1&2, architectural
influenced by basic design 1&2, architectural

mathematics

designs

petlis b o alaly Wil lgiome a5 Gl g0 0j5> 50
Jole (o2b) Slee 5 2UlE (ste peb 4 o)l ook, 4l
g2 dals> pgyd (nl )3 Gligmils (Jeass Cdyin )0 She
peplie b (B3 20 4 gleiion |y (mgy0 cnl 50 grbae pealis
el Lok o 5,

60,5 awain -

Yol oBlws gyl slalad wlael gzmen > eplio
099l pgal g Ll sgam 93 Slaww i o b3 gpx
el cplon>l 03,08 ol 5 8L el g polw (bshas

5 o 95 Slow i )0 L Jolda 5 o s 5 g0 5yl
peolie (JIS1 5 pleal I ble bl pew s gan 4w
oles bshs g ples @Sl (ghlye bshd pr i pwain
Jrmilrins Clas pealis dbly) 5 hatesgee dogivie pow 5
S

Ulo g ,blie dwasn -Y

Slabs, obasly Glxao (ghlge 5l g malis
Ll oo e giScmn . o 5

Sl 5 olesly, =Y

5 bl peplis (JI,Sl 5 Jomilyind Sla gualin i pnlie
Jlass!

w5 3351 5 0y bl (plailo (8 059> ugy0 -

5 ookl ol glgl colis o milyi 5 goue > ealie
D Hloges cdalsl o SIS0l g Janl 200 pudlae o Joles Y olee



Tech. of Edu. J. 12(4): 289-301, Autumn 2018

(Y1)

IFAY 5l oF oyloss Y o o 5 jgof (5 49liS ale dy pii

2 Sl oS waz il (Sazn Jds 4 i b il
Sl &y ASLensly gos S5 okilniS Jpao 03,25 0,95
) 093 Pl (Sazmn w2 5 Joily o2 &5 Gz Cuga
3 e O dmle UIEg Sgenels Bl (e )l

Do o plaisl 553 4 gl dd > 5 Kl jb)ge] laal
Sy adyy 5 Sl oY glagl p ad I ek o
er S ohb & ol S i Sllbre a5
2! Fll g (See la)Bal;) ol g s Plas
o )50 NS oo Gy Sz sle b ookl b b
S slo)Sal; oS 5 Uly Jold e &5 cai 0,5 )18
slaJSh yo Dbl o pas (SUly » aSh 0gd oo (S5 9
5 (H8ly g helow g 4y SISl eslatal b o) calise

3yl 05T s vl olusly, jo < i 5l 3L

(S less &) A jo Ll awaie wd )T e )8 eolatl
Syl ol g QW il Gsr plodale b
&b Ol 58 Lalyy by, (nl 5o adlbiee ey 4 p3Y
Syige ol e 5 Slodl s lene

arwg Sl 2k, loe,g ek 1 63el5SS Cqx o (S,
Sigel &5 sl (6,50 bl atuds s (g5eleSS
sl 00,5 Joriin 095 4y o yeilS pl 0 1) (6 lexs

3 Gleme (higel 50 ol bade ugys hola anslie
ok 4id ol p 055 5l )l slmelSails plo b oyl
el 00l ¥ Jgaz jo g8

srs) sz sle Gl b olnl o o590l )lene B350

RETg

2,555 plos b duglie 50 515 5550 (5l medlie b bl o ) (sloelKails jo (5 jlona (ugyd b yus (irnloi dlio ¥ Jgo
Table 3: Comparison of mathematics related courses in architectural education of Iran and other countries

Types of
mathematics in
architectural
education
(based of syllabus
of universities
abroad)

Relevant courses in
architectural
educationin Iran

Curriculum Content

Required mathematics

Comparative analysis
content

Introductory
mathematics

Pre-university
mathematics-
mathematics and
statistics

Linear algebra and
multiple calculus,
numerical analysis,
descriptive geometry
and probabilities

Linear algebra and
multiple calculus,
numerical analysis,
descriptive geometry
and probabilities

Need to revise the curriculum
content

Applied
mathematics

Perspective
geometry, applied
geometry,
perception and
presentation of
architecture

Perspective,
environmental design,
and building drawing

Proportions,
symmetry, harmony,
geometry and algebra

Need to revise the integrated
curriculum and define new courses

Design — based
mathematics

Architectural basic
design and
architectural design
courses

Enhancing abilities of
visualization,
imagination and
reasoning, enhancing
ability of analysis and
making familiar with
architectural design

Mathematics and
geometry, algebra,
graph theory,
parametric principles,
computer programs

Need to revise and develop
integrated curriculum

Mathematics in
technology

Courses in
technology and
statistics area

Forces and materials
behavior, as well as
reaction of materials
in response to the
forces

Need to define new courses or new

Calculus, algebra
318 contents
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