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i of energy consumption in residential buildings and shows the significance of providing
isolutions for this concern. Therefore, academic education in sustainable architecture
gstrategies and principles requires a revision for implementation of these strategies by
iarchitects and designers. Since environmental crises are still a marginal field in academic
§architecture courses, the issue of sustainability has been included in the curriculum as a
isingle course. Regarding the abovementioned issues, this study aims to investigate the
gposition of university education in sustainable architecture in universities and higher
i education institutions, as well as the effectiveness of residential buildings designed in
i Tehran city based on sustainability principles.

ETHODS: This research is a kind of applied research. In terms of methodology, it

combines descriptive-analytical research and survey research methods. In this
%research, the researcher describes the real and regular objective characteristics of the
i study. This research is comprised of two main parts: qualitative and quantitative parts. In
i the first part, the qualitative part, the theoretical foundations of the research are studied.
{In order to obtain the desired results in this research, the information is collected through
bibliographic studies. Questionnaires were given to twenty students and professors
i of architecture. In the questionnaire, the position and role of sustainable architecture
i education in universities were investigated based on three main components (quality of
{indoor environment, innovation in design, and community). Smartpls2 software was used
i to determine the validity of the questionnaire, and the Friedman test in Spss software was
%used to prioritize the data. Cronbach’s alpha coefficient was also used to determine the
inormality or abnormality of the data.

INDINGS: The priority of the variable components regarding the position of academic

education in sustainable architecture was reported in order of importance using the
Friedman test. Based on the findings, the order of importance for the component variables
iis “community”, “design innovation”, and the “indoor quality” components, respectively.
i Regarding the “community” component, the items of “increasing awareness for young
i architects and graduates to implement sustainable architectural solutions” and “providing
{incentive policies by officials and superiors (providing financial facilities)” were the most
gand least important items. Then, amongst the items of “design innovation” components,
i “using heating and cooling systems with the least energy consumption” was ranked as the
i most important item. Finally, regarding the “indoor quality” component, “thermal, visual,
psychological, and health comfort” items received the highest scores.

ONCLUSION: Based on the research results, it can be acknowledged that academic
H education in the field of sustainable architecture has been effective to some extent
ifor the students. The sustainable architecture course introduces the environmental
icrises and explains the need to use sustainable architecture solutions in buildings.
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?Therefore, effective measures have been taken to use materials compatible with the

i climate and heating and cooling systems with low energy consumption in the building.
i However, residential building design and implementing active solutions to reduce energy
i consumption remain the primary concern. Relying on active solutions for reducing energy
i consumption in sustainable architecture, such as using revolving windows, photovoltaic
Epanels, etc.,, must be accentuated. Finally, the quality of the interior environment in
i the design of residential buildings, which is one of the important criteria of sustainable
i architecture, was the least considered item in designing sustainable residential buildings.
i In order to improve the effectiveness of this criterion in residential building design, higher
authorities can provide incentive policies and special financial facilities to architects and
i urban planners to improve the quality of the building environment based on sustainable
i architectural approaches.

{ HIGHLIGHTS:

- Explaining the relationship between the position of academic education in the field of
i sustainable architecture in universities and higher education institutions at all levels and
i the way to design residential buildings in Iran, specifically in Tehran city.

i - Evaluation of residential buildings in Tehran from the perspective of using sustainable
architectural models and sustainable development.

- Presenting a questionnaire among the expert statistical community in order to prioritize
i effective indicators, explaining the effectiveness and finally evaluating the position of
sustainable education on the design of residential buildings.
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Table 2. Factors and significance of questions before
correction
Variables Item Factor Coefficent Significance
load T

Environmental gl 0.795 3.718 0.0001
indoor quality g2 0.899 6.346 0.0001
g3  0.667 3.988 0.0001
g4 -0.660 2.709 0.007
Design g5  0.793 2.600 0.010
innovation g6  0.873 4.875 0.0001
q7 -0.813 2.003 0.046
g8 0.760 4.093 0.0001
Community q9 0.675 3.546 0.0001
qlo0  0.702 3.027 0.003
qll 0.862 3.951 0.0001
gql2 -0.834 2.955 0.003

w2y g ele bl e oV Jouor b
0l ez i wjlw ;o sl i o g bl
FassSas cul , S3an ¥ o)l ogmg Laadlis g
S ale o L A e il e
e Lemlb 5o osles adlse 51V aysS o -+ 175
L cslosal adlse 5IVY assS o -+ /AN 51 oS Lole
hmdl g e ole L o doan - JAY el L
il ogSae ansS ploie 4 Joos 5l (b oy
O J—Q‘P S (5)‘:)._?01.‘04.

Fig. 2. 1&2: Niavaran residential complex, 3: The roof
of A-S-P towers in Kurdistan Highway, 4: A building
on Shahid Motahari Street, Kuh-e-Noor Street, whose
waterfalls are completely covered by the Capital
Waterfall (Sharghi, 2006: 67)
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Table 1. Convergent validity coefficient, Alpha
Cronbach, The combined reliability of the scales before

correction
Variables Convergent Cronbach's Combined
validity alpha reliability
Environmental 0.580 0.289 0.633
indoor quality
Design innovation 0.658 -0.119 0.655
community 0.596 -0.329 0.550
Total 0.422 0.464 0.687

0"

LI BRaN |

R
];.>
[ S
[y

1
[>
I?
[0
[

\o
(73




99

1

9

ay
) J
q

N
2 9

&)

s

THN-YPYF Olxmio /1 0 lowis o 1Y 0599 . 1 Fol sl g yla

B dogaro db o2 aly Glow

(Lay o) H KT gl yuiio 2L

o ale sla b 5 ol (el Jdow mols
¥ Jgoz jo o ain g ojlw L bLS | o by Jliw 51 S5
sle b e Joaz ) b .l ol ools )lis
o)’l_..n — dbu&l_.» O Ls)L)l_I.bo u_a‘].c 9 ‘rLALC
Sololane LIl aas oo luis a5 sl o0 loyunns

Fanss (o9 gSae Ly aS cul ;S an 0
o..:}.lhn 4_:9_? d_w Q_J LrLaLc: ‘_gL:b)L. 6Lw| ‘u>—>‘)'b
Jgl 4 o sl ole o alosil 3l s s S
A ol Gloloe ole [ 35l Laay oS 2l seul
o=l o3 s S pla Bl Laarss ol 5 (bl (o)
Lojlaw o dasly,y o b lw Jas jleslaiwl L Ll
P el 0 S s 8 (90 (e Bl
=9 el 5l Jaw a S aas o ol F ¥ ISl
G )‘0)9_5).!

Koo Olie D Jyir 53 Jole gl b
ub_a..n 9 o)L_M: u‘ L_: o)l_w g_i_: Lngu&L_w O—=
lojlw Lo ol S oo li s Ko
5| SO CEWOON- S K -PRSR UK g W] - U
Q‘A_C‘) 09_> 4._.i Joﬁ_:].n Lngo)L_w l_: LEUDL_MJ
O)LAAJ ).:L.w 9 L.bu| QLM M )‘ (uAA_J)JLA gﬁ_fa)
‘5_;‘5) Oo9= MLAA o‘aj u_ua.o U_" aS el )_o._uw
Tabatabaei &) cul Jolie Lle sla,l I, 51y
.(Jahangard, 2010: 98

ol 31 oz (5 S0 3108 Jow
Vol s gilaw oo g, 0 4 S e biles
=9y 9 bl amb sl gyl S
sl e 5, —Sojlul gl bl Lo wlis
¥ dgoz )0 ool gl b 3gb () 95
Sl g ol JoB B - 10 YL |, e (2l o
o= YL as +/F o Sadil Jliw L sla e
Davari & Rezazadeh, 2014:) sl 35 ,Lxe
Wo,ls /FY YL o po L e ded 45,0 (93

e s S oS

Table 3. Convergent validity coefficient, Alpha
Cronbach, The combined reliability of the scales after

correction
Variables Convergent Cronbach's Combined
validity alpha reliability
Environmental 0.580 0.749 0.845
indoor quality
Design innovation 0.658 0.831 0.885
community 0.596 0.770 0.854
Total 0.422 0.871 0.895
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Table 4. Factors and significance of questions after correcting

Variables Item Factor load Coefficent T Significance

Environmental indoor gl 0.795 4.063 0.0001

= quality q2 0.899 24.319 0.0001
-% © q3 0.667 4.815 0.0001
S § g4x 0.660 3.331 0.001
E ﬁ Design innovation g5 0.793 2.657 0.008
E § q6 0.873 4.456 0.0001
§ 2 q7x 0.813 2.042 0.042
& "é q8 0.760 3.780 0.0001
E § Community q9 0.675 4.288 0.0001
Sz ql0 0.702 3.647 0.0001
é qll 0.862 5.571 0.0001
ql2x 0.834 4.017 0.0001

Fig. 3. Factor and measurement model determination coefficient after correction
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Fig. 4. T- Test significance coefficient and measurement model determination after correction
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Table 5. Divergent validity by interacting factors

Environmental Design Community

indoor quality innovation
ql 0.795 0.304 0.492
g2 0.899 0.353 0.622
g3 0.667 0.345 0.480
q4x 0.660 0.197 0.657
a5 0.016 0.793 0.215
g6 0.513 0.873 0.636
q7x 0.245 0.813 0.412
g8 0.350 0.760 0.316
q9 0.551 0.586 0.675
q10 0.302 0.443 0.702
gll 0.796 0.282 0.862
gl2x 0.571 0.343 0.834
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Table 6. T- Test status of indicators of indoor quality

Items Average criteria=1/3 df =19 Friedman test
Experimental  difference in T Significance Average rating Rate
average averages
Thermal, visual, psychological 2.90 -0.10 -0.62 0.54 3.05 1
and health comfort
Reducing pollution 2.05 -0.95 -5.15 0.001 1.88 4
production in exposure to
pollution
Acoustic 2.30 -0.70 -4.27 0.001 2.23 3
Ability to control systems 2.85 -0.15 -0.90 0.38 2.85 2
Total 2.53 -0.48 -5.47 0.001 *%12/81 *0/005

* significance ** chi-square
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Table 7. T- Test status of indicators of design innovation

Items Average criteria=1/3 df =19 Friedman test
Experimental  difference in T Significance ~ Average rating Rate
average averages
Materials with the least 3.35 0.35 2.33 0.03 3.10 2
damage to the environment
Indoor / outdoor water 2.10 -0.90 -5.11 0.001 1.58 4
efficiency methods
Energy efficient heating / 3.60 0.60 5.34 0.001 3.50 1
cooling systems
Active solutions to reduce 2.25 -0.75 -4.68 0.001 1.83 3
energy consumption
Total 2.83 -0.18 -2.10 0.05 **38/39 *0/0001

* significance ** chi-square

Table 8. T- Test status of indicators of community

Items Average criteria=1/3 df =19 Friedman test
Experimental  difference in T Significance Average rating Rate
average averages
Upstream Incentive Policies 3.05 0.05 0.44 0.67 1.50
Attention of young architects 4.50 1.50 11.05 0.001 3.38 1
to sustainable architecture
Employer's passion for 3.25 0.25 131 0.20 1.85 3
sustainable architecture
People's awareness 4.50 1.50 11.05 0.001 3.28 2
Total 3.83 0.83 9.68 0.001 **40/07 *0/0001

* significance ** chi-square

Table 9. T- Test status of indicators of the place of academic education in sustainable architecture

Items Average criteria=1/3 df =19 Friedman test
Experimental  difference in T Significance Average rating Rate
average averages
Indoor Environmental 2.53 -0.48 -5.47 0.001 1.30 3
Quality

Design Innovation 2.83 -0.18 -2.10 0.05 1.70 2

community 3.83 0.83 9.68 0.001 3.00 1
Total 3.06 0.06 0.93 0.37 **33/26 *0/0001

* significance ** chi-square
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Table 10. Divergent validity by cross-factor loading
methodarchitecture

Environmental Design Community
indoor quality innovation
gl 0.795 0.304 0.492
g2 0.899 0.353 0.622
g3 0.667 0.345 0.480
q4x 0.660 0.197 0.657
g5 0.016 0.793 0.215
g6 0.513 0.873 0.636
q7x 0.245 0.813 0.412
g8 0.350 0.760 0.316
q9 0.551 0.586 0.675
ql0 0.302 0.443 0.702
qll 0.796 0.282 0.862
gl2x 0.571 0.343 0.834
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Goodness of fit = (1)

[
\lConvergent validity X Modified explanation coefficient
=/ */564 % +/691 =+ /64

Table 11. : Structural model quality indicators

Concealed Modified Predictive Goodness
variables explanation power Q? of fit
coefficient
Environmental 0.716 0.38 0.64
Indoor Quality
Design 0.535 0.32
Innovation
Community 0.823 0.43
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Fig. 5. Model predictive power
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