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The Role of Mental Schemata in Production of Space (Criticism of Lefebvre’s Spatial Triad from
the Perspective of Vygotskian School of Cognitive Psychology)®
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1Ph.D Candidate in Urban Planning, Campus 2, Shahid Beheshti University, Tehran, Iran.
2Professor, Faculty of Architecture and Urban Planning, Shahid Beheshti University, Tehran, Iran.

ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: Henri Lefebvre’s theory of production of space
Received 2020/02/15 has been one of the most influential theories in spatial studies that deals with the
Reviesed 2020/04/27 i relationship between the mentality of urban residents and urban space. The triad of spatial
Accepted 2020/07/02 i practice, representations of space and representational spaces, which have been discussed
Available Online  2021/05/31 {in that theory, have proven to be problematic due to its failure of explanation of the way
gthat semeiotical significations in a representational space lead to the creation of meanings
Keywords: {in the mind. In addition, it is not precise from the perspective of the cognitive psychology.
Mental Schema i The objective of present essay is the criticism of Lefebvre’s triad and explanation of the
Production of Urban Space i process of thought and representation in mind by means of Vygotskian School in cognitive
Lev S. Vygotsky psychology and application of the mental schema model. By criticism of Lefebvre’s theory
Eelf:ry Lefebvre iand revelation of its deficiencies and finally, by the use of model of mental schema, the
ulture

i following question is answered: How is urban space created in relation to consciousness

Mikhail Bakhtin i and mentality of its residents?

.................................................... Lo ETHODS: The methodology of current essay is based on two general methodological
Use your device to scan approach: system approach in epistemology and structurationist ontology; with

and read the article online

i emphasize on becoming, which is dialectic. Thus, it is emphasized that there is something
ibeyond the mere expression of the mutual relationship between structure and culture,
i environment and psyche of man and it is that social and spatial phenomena should be
istudied in the course of their evolution, maturation and fall in history; this is indeed
gthe method of dialectic. Although Lefebvre’s method from the perspective of its three
i moments helps us to avoid the absolute and one-sided encounter with spatial issues, it
iis still problematic and subject to criticism that how representational spaces influence
‘human psyche and mind through the process of semiotical significations as well as the
%adi of physical objects that contain meanings (whether in line with political and social
iresistance or in line with the regeneration of the dominant way of production through
i systematization of space and exertion of hegemony over the space).

Number of References

97

INDINGS: This criticism took place through the encounter of the ideas of Lefebvre
;8 with the ideas of Vygotsky and Bakhtin and expression of the role of mental schema

{in understanding of meanings and interpretation of the inputs and their externalization.
v i Firstly, Vygotsky in his discussion as regards inner speech showed that on the one hand,
gthere is a distance between the meaning of a word and its sense. On the other hand, he

Number of Fi : ) ) L
umber ot rigures i proved that there is a difference between the scientific concepts and everyday concepts,

! iwhich in turn reminds us the Hegelian difference of “In-itself” and “For-ltself. In addition,
| : scientific concepts, which are the result of education, surpass the everyday concepts in
==t imental analyses. Secondly, according to Bakhtin’s theory, process of thought has a dialogic

inature, and in the word of every individual, there is always a trace of “otherness”. This
iissue leads us towards understanding the role of social groups in individual consciousness.
§Third|y, mental schema, which are the dynamic element of individual consciousness and
‘have a propositional nature change following the creation of question and search fo.r

Number of Tables

0

. ~ a
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Extended ABSTRACT

?answer. Following the change of the mental schema, if the individual finds the opportunity :
i for institutionalization and popularization of his own idea, the culture would change too.
i Then, culture can be defined through the change in mental schema. On the other hand,
i problem of cognitive distortion is also related with the concept of exertion of hegemony
i and false consciousness, which can be discussed in the form of the intentional manipulation :
of the mental schema. Through these three theoretical foundations, one can conclude: 1) :
i consciousness acts by means of the concepts that build mental schema; 2)since reality is
i changing, concepts also change in the course of time, and change in concepts and their
 relations through raising a question, findings answer, training and institutionalization leads
to the change of mental schema; 3)individual consciousness has a collective structure, i.e.
{itis influenced by social groups which host the individual as their member; 4) factors of
i hegemony succeed to control cultural space and lived space thanks to cognitive distortion. :
i Definition of culture through model of mental schema causes the mode of production and :
gchange of space to be clarified without being entangled with the cognitive deficiencies

i of Lefebvre’s cognitive theory. In an analysis that was proposed of the everyday concepts

i and scientific notions, it became clear that perceptions and ideas that take place due :
i to the semiotical metaphors and significations within lived space and through spatial :
representations of Lefebvre are mere everyday concepts. Therefore, they do not have
i the logical structure of scientific concepts and even if the end of the concatenation of
associations leads to similar action, since they have led to that action with an inferential
i method and by means of different notions and interrelations between them in the form of
i mental schema, soon or later, the difference and contradiction of them will be revealed.
ETherefore, Lefebvre’s political project, i.e. the ideal society that will be realized through :
 resistance of different groups like oppressed, underclasses, ethnic groups, gender groups
i and other before the capitalist system, is more a poetic notion than a scientific analysis of
the mental conditions of those groups.

ONCLUSION: The results acquired through findings and discussions show that :
semiotical significations in lived space not in a poetic form that is hidden in Lefebvre’s :
i expression rather through the role that concepts and the relations between them are
established between them in the form of schemata in mind. Moreover, study of formation
i and change of space requires the study of the evolutionary schemata of intentional and :
i active man whose consciousness has taken form by mediation of the semiotical systems :
i and tools and of course, changes in the course of time. Since the consciousness of every
individual is influenced by the social group to which the individual belongs, the mental
i schemata of social groups regarding a determinate space should be studied.

{ HIGHLIGHTS:
i - Semiotical significations in lived space not in a poetic form that is hidden in Lefebvre’s :
%expression rather through the role that concepts and the relations between them are
i established between them in the form of schemata in mind.

i - Study of formation and change of space requires the study of the evolutionary schemata
{ of intentional and active man whose consciousness has taken form by mediation of the
semiotical systems and tools and of course, changes in the course of time. :
i - The mental schemata of social groups regarding a determinate space should be studied. :
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%most important parts of the design instruction process. Therefore, the negligence of the
i meaning in the design process can also affect the ideation process because the final design
iis the representation and reflection of the ideas. The ideas mentioned in the literature
greview, including “patterns of design,” ‘sign,” and effective factors on readability,” show
ithat previous researches have neglected the semiotic approach in ideation. Therefore,
ithere is a need for a semiotic approach. In this study, the first research question is: “what
i are the effective factors in the creation of ideation process” and the second question is:
“How is the relationship between the effective factors in design instruction process based
ion semiotics.” The factors of ‘human,’” ‘time’ and ‘place’ that are effective on mental
iimages should be considered when semiotic is used. This research aims to correct the
i design instruction process in ideation levels using semiotics by emphasizing the users’
i perception.

ETHODS: The qualitative and quantitative research methods, path analysis, factor
: analysis, and modeling have been used in this research. The quantitive research
i method can be defined in two phases. In the first phase, the “cross-sectional survey” is used
i for exploring the user community, and the correlation method is used in the second phase.
iThe survey study method begins without any presumption. In this article, the opinions
%of a group of architecture students and their professors on the research subject have
been collected in the form of a questionnaire, and at the end, based on this information,
iconcepts and effective variables are identified, and factor analysis is performed. The
i second phase of the research begins with the assumption obtained from the survey. This
gstudy is of descriptive-analytical type in terms of the method because, because in addition
i to showing the facts, the reasons for the problems are also explained.

INDINGS: According to the findings, “the research-oriented analysis” directly influences
the dependent variable. Moreover, the “aesthetic aspects” that act as the intermediary
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?variable are influenced by the “research-oriented analysis” because the aesthetic aspects
i differ based on the social-cultural background. Thus, it is necessary to recognize the
i aesthetic aspects of the context’s social culture through research-oriented analysis in the
instruction process. On the other hand, it influences other factors such as “ideation” and
i “collective reading-oriented evaluation of the signs”. Another intermediary variable that
influences the dependent variable based on the model is the aesthetical aspect. One of
i the factors influencing the reading and perception of the signs is the psychological issues.
i Since the reading and perception of users are the main parts of semiotics, “the collective
i reading-oriented evaluation of signs” also plays as another intermediary variable in the
formation of the model. This could increase the audience’s satisfaction since their needs
iare met. Also, the design idea is presented for the audience’s collective evaluation, and
i the model forms the “research-oriented analysis” in case of dissatisfaction. That is because
i dissatisfaction with an idea shows inadequacy and/or imprecision in the identification
gof the context and the semiotic researches. Hence, the ideation is repeated until the
i audience’s satisfaction is achieved in the evaluation stage.

ONCLUSION: The results show that “research-oriented analysis”, “aesthetic aspects”,

“psychologists aspects”, and “collective perception-based evaluation of signs” are the
i effective factors in the creation of the ideation process. The proposed model is introducing
a cycle that concentrates on the evaluation of user’s perceptions by signs.

{ HIGHLIGHTS:

i - The use of semiotic is one of the solutions to the investigation of the meaning is granted
i to designing teaching.

- For the using of semiotic, it’s should be attention to ‘human’, ‘time’ and ‘place’ factors
i that are effective on mental images.

i- The result shows that “research based analysis”, “aesthetics aspects”, “psychologists
i aspects” and “perception based evaluation of signs” are the effective factors in creation of
! idea. The proposed model are introducing a cycle that concentrate on evaluation of user’s
perception.

ACKNOWLEDGMENTS:
i This research did not receive any specific grant from funding agencies in the public,
commercial, or not-forprofit sectors.

CONFLICT OF INTEREST:
i The authors declared no conflicts of interest.

COPYRIGHTS
©2021 The author(s). This is an open access article distributed under the terms of the Creative Commons @ @

Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long
as the original authors and source are cited. No permission is required from the authors or the publishers.
(https://creativecommons.org/licenses/by/4.0/).

HOW TO CITE THIS ARTICLE
Etemadipour, M.; Mahdinejad, J., (2021). The modeling of ideation process in architectural design instruction by semiotic approach (Case
study: Residential design). Journal of Iranian Architecture & Urbanism., 12(1): 23-35.

|
G https://dx.doi.org/10.30475/isau.2020.190202.1243

https://www.isau.ir/article_109890.html




VFee linal g )l YY-YO Olxis ) o)l NY 0,90 .oyl 2] (6 5bw o 9 (5 ylomo (oolde @ s

Ol 6 5lw o 9 (5 lore (oode 4 il
(JIAU)

https://www.isau.ir/

;M' 95— ;o.l.c e

S LBALAS 0,59, b s slexe (>1yb (g0l 30 (6510 ol wuTyd b Joe

F(oSowmo (>4 160 90 diged)

N5t rdl Jloar e gy golesic! and yo

T sty s o o DS i il s 5 (oo oA o5 lone 03,5 305 Lo 5,253 )
T oty s g oo DS i il 5 oo oA 5 lone 53,54 il T

ouS>

Ao wlazice

Sl ol jo 31 ilgs g s lisline slal a2 ginS Aol oS cl 8 4y
ol g,y dlodiges 5l gl S LI 09,0l a5 el b0 ol i il bl
ChBg A fg Ol dalg> oie S hed oA 4 S Sl ‘_,’_.;'3)'9.«1 Toba—w ;o (55l ,m0n]
)_;9.41 J_n‘s.c 9 wlis &9_.0540 k_)‘_.\.).)‘ ‘u’_>|).]a L;Lbji” = as Q)L) o)L..:| ‘f;hb..n.?u = L.;J.o.c
asladl 55,65 olb ol g e ol ool iy 5 odml cdlo  alie 3 g yiiles
= dm uyb_.w ] N G L;)Lb)_:od.:‘ 5o 6)9_2/4[..:40 éj_iﬂj) M= QL“A u_)‘ BEE)
ol o bapl plae bsly; (5598 75 5 3l menl w1 ;- S9e Jsloe (e
hows liuly jo iagh ol o Lil cEldailis lBans 5l =>lb e orelize Soygal
Jo—al 3l =T osa L s3lo ol al> o 1o =1k Uyl slmans] s (@ | QUN -
& Slaih Jolge an amgi piline  wbidailis Db 5l g,Fo,me a5 Laol 5lojle 1 o
Salp s sleadlye o St ((Kimmad 5 (ialony Loty LS )0 (S 3o
=" et ln g, sl N oS ls ol sl e g sy Jdos (5510 ,mony]
Sl > 018 &so dan (eolpiing Joas g ai olulil "bailil x> jgre yile>

W08 Bire HLibbe STisl bl e jemme Ly

Al o elidailts Jsol 5l St oS (s> 5ol (05— j5msline sl S, 5l (S, -
el bl STyol s a>g5 5 b 5l g (g5l ,m0u]

Syt ign €IS 5 € lo gl Jalge 4 g pilimn s oaliailiss (2l 5o -
' ol bl

Solbbe g3l gl sl g matags Sl (63l el a1 1 - Sge slmailye (o St -
a3 &0 an S el Maailas i plblbie (caex jgmmaiilss ()" bl (3 losgls, slal”

EAYANYIYE
favanany
NSRS

AL PR VAP

S5k )b
Gy )b
4,;.)13'! sl &b

00,5 byme bl ol syl oy ygme Uy gl 2 |

oS o 53lg

3!
LY
b
eelaalas

(63 y5— dged) L Bailis 5, g, L (gyleme (>l (Bisal 48 g5l ,measl an T b Jae (VF ) Ll e wliSsage 5 dnd po 5 solazel
XO-YY cONY (o) 55l 5 s loro (male 4y i e (S =)0

ot 3, S5, Ly Se o o omaline jamel ], olyie Ly i ooty (6,350 al, jl aid 8 allio ool

< AANTYIOA-YEY (s

mahdinejad@sru.ac.ir :Sig 2SI g




(U 3 513 5 soto o 5T 39 5310 ol T Ao

Y¥—Y0 Olxio /1 o jlou . 1Y 0590 .V Fee (bl g 4l

e )3 9 5l e g s 4 (2P 0
HL&.A’Q;)_;LA Jo—are , oo )lea ol
(0390l Lo Sug) 58 (=g (92 (5 )9—raline
sbols Joas jlwaie) Jlse o ot 51
‘)_’> P OA_).O; Lmsb ‘S’Lbd.'l_ma 4 Og—>g0
Ois Lagas (o>l (2l g (90l olaa ;0 48
g ol K508 lae Lo alaly jo (cble)o 8
63—J5 la=s du‘;).vj JURY S ROV ] PP
s sbiwl, o (Rudy, et al., 2019)s ls oS
S 1 ol U el s0io)0 iagiy O o]
S5 O 50 —mlilg> o i blie a0 ST
QL..A .Ia_>‘3) é}yf} )_..l 9 nglo{_‘oml J_o.a‘)ﬁ )_—>
) S o pymaling il Loz 5 Lo
Slso,lsl sl sailas JBao
aS Lol losd co Hmmd B—dow g, —le
Gl ol ot Jas asll sa o0 G—ios ol
«lo moauh g « —wlibaslionr cod i ay A uly
.ob)ju;o H)M

G Sl

A wlbbailis ay iagh ol o as Ll
W 5 ) e 39)9 Sl (6 Glo—e
«Lxe? sy laul (Parsace,et al.,2015) 545 o
L, 052 ge cilies 5 olic claply b 5l 45
rrj‘g J)o 6‘)_> .(Tribe, 1974)0)_'..\4‘5‘7 Y
b il ] gline pled 45 (g Lane st S
J)J .O)J J)\) |) Qi o..\_;)sT Sg—>9g a 4_J5‘ Ia?_e‘.tbo
LerH..:AJLw 3)_? e J}_IJ.A u‘g_..c a «LS)L"M» 9
Roshan & Shibani.,)s ls  —wlisailes Ly KoK
(Rudy, et al., 2019)oLs ), 5, Ll

il JBsl "wlas" Aol G )b Jeb o

.A)gl

Al 9,0 gl a8l Sl A basl il
)‘ L oola_ul 9 4_‘:|)| 09_’>L§ s)j ) LQUT 6L~&A 9
(Friedman & Thellefsen, 2015)c .l Lagl
Lodis o JIS—ila o o Laold g oDl J—oo
G ol Jeld Leacr ol ol e
Mo ale by e JBl L g lies Lo

dodlo

- A Sg 0 o)|5_w u‘)_s‘ )_.«al.uo 6)Lw

s 13 ohless Q‘)—i"“"’y
0g—20 L_> u‘)w )_5‘ <5:L~_..-.:T po—< JS_....A —
=l o e s (e b Sl =T
(Taghvae, 2012) s lo bjg—el jo aio, a5 ol

- “!,-:5 el an

(olore OB 5l sk S it oBans bl
G e ol o] slpddlge 5 e anl
4 «(Mir Gozar Langeroud, et al., 2019) 5 4
H ol s 3liloe slal 4 (o> 5inS 4o
as1,> .(Kalali and Modiri, 2012) 54 oo sl
Ol Lo sl 5 i 4 o ole o 5l i cse
=l »Ls (Gharib pour, 2019) cul a5 0 aasl> 4
3leslaiwl icowl ol os—ed aii po gLl o
ot Ol S Ole—e A (slidailis o
S oo g—wime a4y (caoliae o Lo,
a bal s 4 Sl,> (Falahat & Nouhi, 2012)
el sloul jo oloe Jslge o 5 axli olae
Sl oo o mllem 9 SIVS popde ;o 4SS L (il
o L o (5o 5 51 il 5o ke (ke
6 ylans dy —tiuline 5wl Ly LLS,I o oSs
Bagheri &)asb ] gowcogs ol 0 g

.(Einifar, 2016

Ol claol, I K a5 byl

ST b ieal az ;o 5l Glsise |y el
A YSwn a5l 4 a =55 L (Schon,1985)ss s
T—b 9,0 0 Lol et )l =S Ols—e
)ji\) S o= )‘5 Cmn] C)_,a.c a‘;ul.....u)ls 0,99 6)L4M

ke 5 ol 5l S a s Ll
Gorji)ceu! g3l ,mensl (>l o nl s o La sy
e 00 7y lae o] (Mahlabani, 2008
b anls o il g ol Sline 4 asgs pae
Dy gbaiu; silo o] i Sy les s |
oSl g 05wl (b s A s A ST >
.(Lawson, 2005)c—uleon!

Gk 5l el Ghisl 5o jemmeline (5,55 L5
9 Lg)‘b)_)o.)u‘ A._..ubs — )._.:54’ J_A‘9$ C‘)Du_.w‘ a
S5l o o)l ol (s da5 Joe asl) as e
58, 5 oo sl cgx 1 5l ge—ige 4 L
3 e Lol iils mhaw o gl ,monl a5
Sladises 3l aslysS )05 (6l 5 0l 53— b
o= (Feizietal., 2016)s, 5 o & )90 2>,

0"

LI BRaN |

c

];. 3

(S -

[y

[ 1]
b

I’

23

I

\o
(73




‘A‘h.' Va1 M g
ol | 5% e (G
A}‘\r:"’&\ LD

99

s |l o 4 P
O g (S 3 et gl § (S gl

ol

s

Y¥—Y0 Olxio /1 o lou . 1Y 090 .V Fee (bl g 4l

M P g0 AWk ¢ g s0keist and 3o

aw L_as «o » 5 €l i «oJ5» | ole

gl gl GRS SS o i Sge oS S
(Lynch, 2015) el oo 5l ()

sloaboe o 550 p)lae s ploe 4o Ol
NS Jd ) 2Lk slaanz el o (gullls
g ail s ala ly 4y LalSe o onl da e 5o
GrmhySllasil 3y 3Lkl 5 plgs (oSl lose
Syl Eenl wliicsy, slasnld g Lalse
el so—ad drg g by NSy J oS
aejls by (Shola ol S a s by
O €SP 4 aS 4 cwl oy Job o Jdos
o, bls B 0wl oo oS i (ol gl
el b ale S (Hlej 4t jg0 dn g (oo
Cugh d g ools dtgn pe e LA L b b 1,
ey sloadlye (o Fge s JSB S 0,8
4 7P Kol bl (S s gal o ;e
Nazif &) el « —clozzl sla g 55 5 €g0,8
.(Motallebi, 2019

e ySge Sl sladdlee (sl
anlpa>Slecss Ols= oo y=! smblg> g (2l
sl s slls ol , 31 o 2 4 ai 5,5 S
5 ke STl slacgls camu 4y Ll cl (IS
el gleana ol 8l slasls § Coi (0
«,lbb o, 8 o SIS el il fad o Sglaie
s 5o Lo Bl bl o me a S opl Lo L« L o
Syl aledbl ol ogz sla i)l s oyla cBlaal
WSl By ) o Sassly s Sl S oo
9 €O an GG P (0,8 5 orer LY
O Fetee Olg—ie am elainl e $ A or 5o
Sl b —ed i gal o e Sl sladdlse
(Appleyard,1969) gy i o

@Uls> potho y oo sloadlse (1 Jege ) JS0
e ul—AMJ “) 6..%& )thaa oda)l_..u J_a‘}c d_>).lo )‘

o=l 2508 ol a el oBTog 56 Ly aslalsT
o8l 5 el ozl 5, IS ) 4 il
slalas gloplas 3 b 5l e 0 g sla 59510
Aol i 59y 0y Al Colw a0
Coblbre ulesy o «bal s o Lalg»

.Johansen & Larsen, 2002)s3ls, 5

Shslass lee 4y g )lome a5 Loyl
IS ot d o bl alg yp e dnaslis
039 Laply 5l Glacgome Jol> ( claiz] (oo ;o
Lr;‘:'AQ5)“> Ja_b‘j) 9 TJY.) Lgl_Qo)f 4.1.»_.»9 4o FELY
ol sle eyl g b o nTE s L bl
.(Falamaki & Ghafari, 2015) ¢l Lo conl
see 6)—:-’?)15%’ 5 o sl Bl (o Seee 5l (S
T B TS IOV NN IE I
Ol = se Jlse 5l 6T o 5 (=Ll po—tdo
Alexander,) ol >lb i55 el g g5lo, 0] 5o
2013

Sl Gamaiz g Sl 28 egpbe 45 (su S
o alge ] L LI 059, el az ] Ly (3ollas
A a il aen uoiles Sl (oS e S
0,8 Jale [lame a5 L] 5l ols vmlgse |, cbolse
slsul J..‘al) Q_mé o Lo > )l as &Al} ‘é.,lbe) g—as
Nazif)s , .5 1,8 Lalb , Lo 5,5 0 ol a5 cul

(& Motallebi, 2019

S it S ) ey o il
Ol Coasd 5 0aiiSgume yolie Ly e | LS
Sl gn yolie (ol (e oSl o 5 i o,
Iy O g Lad o8 Cod az )l caul o iinn 4
WS e Jmad Sy JB g e ce i 4y
EUVIPRY JU-| I I C U RO [P PN W | L p S L W

Readability Concept

Mental Images

Time Factors

Human Factors

Locational Factors

Mental- Time Mental- Emotional

Mental- Behavirial

Mental-Location

v v

Historical Background Sence of Place

Collective Behavior

Individual Background Sence of Society

Individual Behavior

Time Refrences

S —
—

Social Events

Mental-Cognitional n
3

v 2 -

1)

. B=
Physiology Function &
— | =

=]

Psychology Form 8
=

5]

o)

—

Scale

Fig. 1. Effective factors on readability concept by mental images



(U 3 513 5 soto o 5T 39 5310 ol T Ao

Y¥—Y0 Olxio /1 o jlou . 1Y 0590 .V Fee (bl g 4l

DS o0 B ey Sy (RS Ho—a g
D9 A ;S (> am 4 00 aas |
Holite slagslll g a3 )5 )13 Comn 990 (- a0
;I .(Hadian & Pourmand, 2014) el sos 5,20
il el Lo baipe 5 (ol Sl 6 g
o 5 o5 a8 oy ol Sl e fsSoe
(ool 5 alislsp 5 €58, by 5 S

.05_9.3 o)l_.i:‘
15,68, (> lrb 4L

O o Sl L8, mesgs an () S, Al
slael b L1 3,Ls, S o aST 5558 slasXl
J—oadl uSe sl oSl oloy! Jlsos an b o olay
b s, asdlas oy, ] jo diiws Jos o
— 3l = slaadled ;30 5 e > 0
Finke et al.,) 05_.»64 u,u_>l.4)—‘ 9 odui—w uw_‘>).lo
(1992

>k g (owlabyly,

. 60)‘5—“ 4_1.0.‘> )’l ‘C‘)—l" Ls)_ié duoL,;.g
Y T RS - P RPN V) L 1 B | { B L
‘uTu—"‘"-’ﬁ““—')""’ Wil 00,50 Az gi o Lo
el 3 S A algs ol b S e
25 o) b Sl s ol ol
C—Soe g C‘)—I" warb 3 S, L slasl
B Loy e Ly ¢y b oo S o |
(Goldschmidt, 1991)c_.!

55 S by >,

Sl B o ol Gl S S

Ol 00,5 s 4> L.mtjgu O 9 L2 loges
FoRm O00S —9y 5 o9l sl an sl )
U VU RS BN EIV N | BT TU SRR SR O P
slsul o a s cwl Shlpa a0 Sage
A SL LasSl 5l oolanwl Ly i Sug s sla)Se
S, L ccdled cgiaS cul o aie slacgasms (o
J—ol> a5 5,5l a2 o 59, g ploii |y pls
S oy ol o o S s el (g Sladllas
b egiie sloly g Lacunsg 4o ols Lo
Sy oS oy S s an juil S el

S ol sl sy loasy s3I L al
s o Bya 8o, e Al las S e
0)9‘ Sg—>>9 4o MKS' 9 o)’l_'i u;‘Lu u_t'.g‘)u’_a FELY
L8539, 50 ,ulSIl o5 s 5l (Alexander, 1966)
75 Lol ol e aleslidl IS 5 Lagl Ls

og—u 4o s sleaglkn s 5l ey
azloy gl 5 bl o ol 5l eSS
o b (o he 095 e (gl oy
Gorji)c—ul Sl ymenl cg lere >lb o 1,8
Lo sl oyl o1 8 ¢4, 5 .(Mahlabani, 2008
GilsE pote a az i gl 05b o0 SLET Sisiy
sloadlye ; ;S50 Jslse olwls 0wl Il
S nlam agl ogos Giagh 1) plibbre (b
Jold (23 y gl oy Sge Laddlye ;5 e
L b e & glaihr g« Slop» o« SIS» sloadlgs
a8 ol 0 8l iis sl plo el 1
el (ol g 5l jetaie Lol bl
9 Bl CaByo 5 ol (o eloinl Sia
S8 00,5 ol bl ol b 50 50 ,b
SLeMbl Jlod 5 gl 9,5 50 (ool sl
e ledailas 5955 ol pli S5 aalss ol S
slied iy gy ol y0 b a il o
L ol (ol a8 095 on e La] bl
G B0 G sy blo 23l
g—dier Ol

g9 Oly—ie 4 3l ol iagh 5l ey
@l yo any 0,8 (g0 ad o 51 )05 (o olib al
sloasl wlwly o8 gloadlsr gl a5
Amini) el 0,5 o JSb 23 5 (i agh
CoudlS 55 5l A5 a S glal> . (et al, 2019
g g0 03—als (0, BSN) ComilS ay (o, Bl i)
1S w0 8l 5 oy a8l w05 iy Lo oyl oy
oladss mols .(Brown, 2017) cul aJgl )8
N XYY S A Jp-51 KUY V) [ U CU LN Y S B
ol ad>so 50 Jolis s oo 1) (b wl b 4
ool (65,550 5 € mbon SO cadls el
s—boa! .(Nadimi & Sharifzadeh, 2016) «ca_|
g b i Sy b b oL e
o5y POkl 5 el 5 Ao alie S
Loyl mzs 5 s 55 5 Lo ool 315 Ly i o]
Kalali & Modiri,) cul 5 7, b S B o
2012
oo yo ol (sloalt e a5 b
Laglogzg ot 5 (i 5 Lo 5 (55l0 o]
RS jma ym ySge 09y Sl sl o ol
ey Sy i sldl slaadlgs S 5l Globlbre
bl (phiews 05 Ojp o b s
s 3 Loyl el o >k glaali s | 5|
Solmore Gy Bl S5 amy (o5 Ll (33l

s

0je—> ;0 Eg—oge luol o bl o

Ot Ot 4 Dl (G5l 5 () lene (>l
g Sg—b oo dZloy s oles (60,05 slaa i
Aly> ol 5 (wlidailis Bdod di iy

0"

LI BRaN |

c

];. 3

(S -

[y

[ 1]
b

I’

23

I

\o
(73




99

1

9

ay
) J
q

N
2 9

&)

s

Y¥—Y0 Olxio /1 o lou . 1Y 090 .V Fee (bl g 4l

M P g0 AWk ¢ g s0keist and 3o

=sloixl (Sllss g an J5B 0 claix] ol
Slybl b oe g oyl Jolss 4 ‘_ri..m)s 0 iy S
1989¢Tayebi & Zekavat, 2017) ols o 345

.Kaplan

Ey—o9e amy Sl 3l gl o
=t Jlome o=l jo aS cwl asSls  g5ls e
cliwl adlin 15 .00,5 co Jdod 5 G ] 0,50
hrme b sl g sl 51 sLaihg, gls
O Solise bL3 I, Q‘ G S azS el 00l
(i ol G5 g, 5 el (>l a8
lid ol 515 slats, 5 e el a8
5 il (g 5 b (5Lt a g i
.(Bastani & Masoodi, 2018) sls o,Lsl —wl3
e a3 sLoa gy 5l s glagad s
Sl ol Cgx Ladiges 5l (s 10— o5 Lo ,e
Lodiges jl oo cbloy by b g oot aSls
e 5 51 L agzlye sl b 5l 28, 5518
Feizi et al,) cwl ooso 5 g oo 3l x4y
2016

3 3l meml (s dm OSep g (eS
i ¢ &zl b ay By laes Jlge» i g0 B
o=l mals ool 7 b «(Eg—d0 g yiww) >,k
S PRI [N SIU L SO W N Y 4 G B 0L
u‘)Lw O o |) Lg)b)_»od.:‘ &—)Lwﬁ e o
Nadimi) wes oo plaisl oo 5 ay ol ol glad,>
(& Shariatrad, 2012

a8 5l S olgme a1y sasl ca LS alie o
6)L..uooLo‘ s 4_.3; C)_,o u»).._mf 9 LS)—‘)ML’)"
Hadian & Pourmand,) s ol o ilS
Nari) o3 500 0SE >lb o018 0 e ilS

(ghomi & Mahmoodi, 2017

bl ae; )o 3ol aing S)ls— 5l (S0

g by Al ay gy, el o —wlinaslas
lgome Jalons (29, L bl 09,5 (o 5 o lSen
Bl sn by gy (wlidailis eSS Ly
) Codls am ool oo e iz -hae oo
e am oanl s anTb Lag T asiles S i
PURUIIN. CPLAIN S| SN B [ PG IO | GO W W
asl o S5 s A oo 5l g KNS oo
L5 sleingy 3l (Panahi et al., 2014)
a5 oy ledl o5 o s —wlidailas Lo
2 eblalis slaragh 5l Glod—es i

ober (loy S g renlasSIl SO Gl baly) et

Js QT sa—eo JSis slagSl a s cwl ousy ;o8
(Alexander, 2013) o _lows;

L ams)F omie 85 Jl, B a >0 0,50 ppd)9
Sl gl a1 wila_sls S5 58k sl
Friedman & Thellefsen,)c ol oogo S o035 ]

.2015

= sles,ss il oo B lisailes
9 TwLw’aOJA sé@ﬁ Sl Jlas 30 ¥ olf.\_lé
Parsaee et al,)cwl ;S50 ) g i )b rizmen
s L allzs -) cl alfaw daaslas cilg>
o Ll oy Slas “—’u] = g Alid ool )_:| Ol
o Sl el e Lol sad JSad o ls
u_:‘ S el J_:J\) u_:‘ 4 ‘6)Laxn BRIBY Sy S
bl i 5 il Ly Gus oy Loy L
(Verbruggen,2014)a_u5 o 35 o5 glalis
=l laalzs SThol o a S gla_algo s it
)| 5)—“?")'9{’ u_:‘).:'.u | ‘r».bb )—a5 g
Corals b s sl (8 )5 25 basl il
3l =2 (6 mglar ol , 8l og 1w fise gl 0l 7 as
oliie Ll b (izren 5 095 (5,55 5 Lo
30 9 Wjlw oo 393 2D 0 g S sla a0
.(Nazif & Motallebi, 2019) o5 oo 0,40

“g=ed = by Lo ool (Ul parde

e g pa slocedS a5 L 690l zyhae
S il e b oIS e LB 1) Ulgs o
Sl d e €Y 0 S slogl B o ad o
G 3 )ls Bl e 5l Sol Ly —Uls>
ST slmailye 5l Sy |, Ulys Glgip 5 Sy
Sloa! L Laccdles d)lf)‘Lw 9 (&= L o> Ty
a O)l—bd‘ l_| p_ib)_{.nb Lr‘>).> JJGA d_‘)'” ‘;l_...g‘
ay lad glaalal, LS s eloin] e i
=bls> potde sl i )3 poghe 90 Gloie



(U 3 513 5 soto o 5T 39 5310 ol T Ao

Y¥—Y0 Olxio /1 o jlou . 1Y 0590 .V Fee (bl g 4l

s Gliuly jo g 05—bse S ose a5
st e b5 o SisS ey s
(S P9y SIS )0 (oeS Bdod Gy o e
bl (S B g, Sg— o0 48T S
Sl ol mls lyime ot 5 (ilare Sl

Sy e S5 glailiglsS Sl

90 Dygm0 Ay (oS B by «igh =l 5o
G825 g, 3ol L8 50 ol e yar J OB LS
Gkl Blisst e «shie g4 5l —tolen»
(Ned b, 5l pge 5L 50 g 05 4 x>
099 —inlony GBS by, 9D S0
o>— 5o (Delavar, 2018) 55, § o jL<l 458
aslwl g g lors Lgmiils 5l 25,5 ol ) Lo alis
u_:‘ u..aLw‘).: Leru‘ )é 9 | o.\_).o)f L;)BTQJJ
.O.b)_fu;a J—ALC

b 3l Jol and b Lo pgo 5L2 0 Fdod
P90 9 Jol 4l b 00, 5 oo sl otuloy 5dos
«ligly, sbah Jalge (65105556 1 o 5 e
oBane jlaslas poiles« py « a5ls by ol
(e bs olo olsol 5l Hetaie o jls o Ll « bl
9 gob Jlod 75 5 (mlo 5 okl STholog o
(Pakzad & Saki, 2018)cul ol ;1 ;550 claaisS
Sloy Pl 5l (2925 (SLdply; slnl 5l Hedate
g Lad daoe STol L e LS| j0 a5 el
A3 ,> pa—w 4,8 (Groat,2002) el S_»,s
GlsY g Gooma gl Jlod? ()05 31 Gl
axal> 0ylo o o 1) € Lble sBuns 5l beaslis
e 40 €l aasto g ol )5 (5 dx ol o
2GS higed by Ll (g lame (o >ib 55
Aol crul «glasgs dolai» (pgn 5 Jgl slajld
A g0l lg—ie a5 oliT g (—dgs slmelE il
Ol aged g S o0 18 (b)) 99—
ol ool Blod ;a5 Voo Jolss

(S G gy L pllen g gl Jol e
oS Gz b, Jgl 5L 50 el Iyl a3l
a ’a)y ) LS)—‘f")‘ef u_uulaa...ub Mlaum_m).v
4S5 el 48T Ojgo S ) 4o Lagl palie
od_.»‘f‘]loscjmnrdougﬁ)dblm\“)‘op
gwdﬁmuqa)l_:‘nmsﬁﬁb)u)o |
..\_a.))f ool cou C\)Ml 6l_:o)...a...4

5 =S o9y 5l S o e Lad> o ol 51 ey
a3y a gl 5l o o JB o Lo it Le

=bdoe B o T Ginlng dy Gur 9 99—5 00

R JUCT SN I P JORPUUS SN [ SO S
(Verbruggen,2014) <.l

) B Gdod by i G A 50
Sl L golane (ool ojs> 0 Ghmshy ol 5
=5 G=h Lo by, | s mSoste &y5—0 4 ]
53 gz Jalod 3,0l 5 00 LS 5o (S
ol gl Jale Ll s 3o g, S5
ol Lo iash aS d5i (ledl Gls e O]
wlosges (6 —Foyr b9y ol 5l sleme i) o
Jom? plomie L (6,58 dllw; 4 plg5 o0 alox
Lo g &8 ,Lie ade S 50 (o> lib sLsaidlse
oLl cemio g e oSl jo « STyl s, Sy,
Sl adlie Lo iaghy 5l K00 asged )5 39—
5 Ohloens oBams 5l (=2 hb 3 sl po—tdo
i de lgiome ot (g, L o G lane Lo
it 6l e 5 4oy LSl |l
St il ) 5l i Sy sl
Sl 00903 oslaiwl imgh Olus 3 ay fyols Fuly
(Adib & Norouzian Maleki, 2018)

POkl sy Ghmghy ainy 5l aS Azl
Jd‘jswﬁbuuw)‘&aa_&dwu‘ui
ol 0, Sog, Ly (s3lo ol il b 555
G235l 5> bl (b sanl Ll Gl
3o, lol sl adlie ol ply .l aslo 0
S5l monl o Sge (ol Jalge gl il g aas
sl o 5l ecblbie Ly bLs,| sl o
55 99l Gilss s s slaadlye 3k |
Om9o8 by 5o Jeelse ol ple 615 Joo Ll
Wles oo a LI gslo moaul a8

e i By e ST a sl amg L

Ga—gezr iz OleSee S ol o
S ylare (Ganlogr (gilwaise; K nl) 4 S 55
J—slse gl ul ST 315 095 joxeSin ) g
Bkl bl jo (Loblbre (03508 0 ;S50
A8 el gl b Glaal Ly oLiblie islys 5 STl

DRI 3 (9

S oladoy o JB o a0l 5l 6,0 e
St Sl (S e oSl e poy (6
o 5 8 iy, s I L] ol L)
M_Q?sw“é_l.lm—‘é_&wy “é_.w)lij 09.'._“.:)_.‘9)
291955 50 (5 9 (S Py 99 3l Gmgly G
De—ds oa ool ! L K0S LS o dLaosls

O dm 2555k, 5 Gheeh sl
GBS ) 5l el s slaadlge (S

0"

LI BRaN |

c

];. 3

(S -

[y

[ 1]
b

I’

23

I

\o
(73




99

1

9

ay
) J
q

N
2 9

&)

s

Table 1. Approaches and attitudes to the quality of residential environment
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Tablel. Meanings and extracted factors from factor analyze in questionnaire results

Factors Main meaning Reformed meaning
1 Creation of idea in residence designing by creativity in creation of Idea
ideas based on context and social culture
3 Training of design based on feeling perceptional users by ~ perceptional Evaluation of signs
environmental signs and perceptional Evaluation of signs
6 Representation of beauty aspects as creativity in ideas beauty aspects
7 Research and analyze in recognition of environmental and researched based Analyze
contextual factors
8 Creation of privacy and interaction in residential complex psychological aspects

by psychological aspects

Table 2. Direct and indirectly relation of factors

Relation between Standardized Standardized indirect Standardized Standardized
variables direct effects effects Total Effects error

fs — fi 0/138 - -0/001 - 0/137 0/121

f; —» f 0/175 - -0/002 0/173 0.074

f; — fi 0/165 - 0/028 - 0/183 0/111

i, —» 63 s 0/235 - 0/033 s 0/272 0/064

fo —» fi - 0/118 - -0/007 - 0113 0/104

fo — f3 0/157 - 0/064 0/206 0/092

i —» f; - -0/122 - 0/001 #  -0/121 0/062
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Fig. 2. Proposed model of idea creation process
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: In recent decades, the study of spatial planning in
Received 2019/01/03 general and “spatial structure” in particular has taken a special position in international
Reviesed 2019/11/26 ireferences. The review of related theoretical texts published in recent decades shows
Accepted 2020/07/02 i great changes in this area. Most of the research has reviewed and scrutinized the spatial
Available Online  2021/05/31 istructure in the theoretical literature and international empirical research (Parr, 2013;
gMeijers, 2005; Davoodi, 2003; Guillain et al., 2006; Cao, 2016; Gebhardt, 2016; Goletz,
Keywords: £2016). In national references, new concepts and foundations have been explored in the
Spatial Structure ifield of spatial structure in particular and spatial planning in general. On the one hand,
Meta-Analysis ithe diversity and variety of research conducted in this field in national references, the
Spatial Planning gcontradictory results obtained from some of the research, and the lack of a single finding
IUrba” and Regional Studies i may imply the uselessness of the conducted research and the waste of time and money. On
ran

§the other hand, the results confuse some scientific societies and theorists, policymakers,

iplanners, and decision-makers. Therefore, a meta-study approach is used to remove

§such conditions in research methods and their revision process. By using a meta-study,

i the present study aims to review the national research in the field of spatial structure to
e e oo i identify and examine theoretical and scientific gaps and address the strengths of research.
i Finally, by combining and summarizing the studies on spatial structure, the theoretical
gframeworks of reviewed studies are explained.

ETHODS: The present research is a developmental-applied study in terms of objective
: and includes quantitative and qualitative aspects in terms of type and nature of data.
i According to the characteristics of the research topic, this study is descriptive-analytical
i research carried out using a meta-study research method.

: ™ INDINGS: The content analysis of the reviewed studies showed that in these studies,

{0 four approaches had been applied to analyze the spatial structure. They include

€ %hierarchical, systemic, relational-synergistic, and contextual approaches. There are also
Q i three perspectives on “spatial structure”. The origin of these perspectives is rooted in the

Number of References iareas addressed in the theoretical foundations of studies. In studies on topics such as
122 i “monocentric, polycentric and scattered patterns”, the perspective on “spatial structure
gpatterns" was applied to analyze the spatial structure. In studies on topics such as
g”centralized, decentralized, scattered, compact, random, sprawl, fragmented and leapfrog
: patterns”, the perspective on “spatial structure development patterns” was applied. Those
Number of Figures {articles focusing on topics such as “linear, island, cluster, symmetrical, correlated, radial,
4 sector, complex, porous patterns” have analyzed the spatial structure using the perspective
B ion “form patterns of spatial structure.” Moreover, the analysis of studies showed that
= i the confusion of topics and concepts has taken place in the field of spatial structure. In
=1 i many studies, the concepts of spatial growth patterns and spatial form patterns have been
Number of Tables %used instead of spatial structure patterns, indicating a misunderstanding of key concepts
4 iin the field of spatial structure. The analysis of studies also showed that various factors
fand driving forces- internal factors including “backgrounds and contexts, economic,
oo e e pa— u
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?demographic, social dimensions and infrastructure” and external factors and drivers of
i development including “government policies and decisions- spatial planning policies,
i globalization - global processes and economic rivalries”- influence the formation and
change of the spatial structure of cities and regions.

ONCLUSION: In the general review, it can be stated that the study of the spatial

structure has become an important issue in Iran only in the last two decades.
%About 80% of these studies have been conducted in less than a decade, indicating the
i emergence of this concept in the spatial planning system of Iran. On the other hand,
i 87% of the studies have an applied-developmental nature, and only 13% have addressed
i basic concepts, indicating the poor scientific development of this concept in applied-
developmental studies. Among the effects of this shortcoming, one can mention the low-
i quality and inadequacy of the theoretical foundations presented in the studies, which was
i observed in 42% of the reviewed studies, according to the present study results. Only 34%
i of the studies were evaluated well in terms of theoretical foundations. Some significant
i weaknesses identified in the qualitative evaluation of studies include less use of up-to-
date and reliable references, the lack of proper coherence between the objectives and
i research questions and theoretical foundations, and improper use of theoretical concepts
i and foundations. There is also a particular weakness in focusing on the approaches. There
fis a lack of knowledge in the reviewed studies, and most of them have expressed related
approaches and theories without having any theoretical knowledge. On the other hand,
i more than 65% of the studies have relied on a morphological approach rather than land
use, functional, and combined approaches. Therefore, in future research, it is required to
i pay more attention to the development of theoretical and approach concepts, structures,
%and frameworks and analytical approaches to the spatial structure to fix existing gaps.
i Also, in the analysis of geographical distribution, it was found that most of the studies
i focused on Tehran metropolitan area and Tehran metropolis and other geographical areas
i have been less studied, indicating a weak balance in exploring the different geographical
%areas of Iran. Of the four spatial scales, 54% of studies were performed at urban and
i metropolitan scales, and researchers have less considered other spatial scales.

{ HIGHLIGHTS:

i - The analysis of studies showed that the confusion of topics and concepts has taken place
{in the field of spatial structure.

- In many studies, the concepts of spatial growth patterns and spatial form patterns have
i been used instead of spatial structure patterns.

i - Various factors and driving forces- internal factors including “backgrounds and contexts,
§,economic, demographic, social dimensions and infrastructure” and external factors and
%drivers of development including “government policies and decisions- spatial planning
i policies, globalization - global processes and economic rivalries”- influence the formation
i and change of the spatial structure of cities and regions.
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Fig. 1. General characteristics of studies
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Fig. 2. Meta-study process
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Fig. 3. Evolution of the approach spatial structure

Table 1. Thematic nature of the research

Research nature

Thematic nature

Frequency Percent

Fundamental Fundamental concepts and development and
application of approach, theories and theoretical 10 13
approach
Applied- Investigation, recognition and analysis of spatial 63 63
developmental structure 69 28

Strategic evaluation of spatial structure and the

impact of various factors on it
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Table 3. Dimensions and factors (internal and external-driving) affecting the spatial structure; extracted from the
reviewed studies

Internal Dimensions Factors Resources
factors Contexts and  Historical Malekzadeh et al., 2020; Faraji Malai, 2016; Zebardast & Hajipour,
backgrounds 2009; Mirkatooli et al., 2011; Lotfi et al., 2015
Religious Malekzadeh et al., 2020; Soleimani et al., 2019
Environmental, Malekzadeh et al., 2020; Zebardast & Shahabi Shahmiri, 2013b;
climatic, natural, ~Faraji Malai, 2016; Dadashpoor et al., 2015; Kheyoddin & Piroozi,
and physical 2014; Ezzat panah & Khaliji, 2016; Zebardast & Hajipour, 2009;
Beyranvandzadeh et al., 2015; Divsalar & Keyannejad, Gh., 2017;
Kheyroddin & Salarian, 2015; Dadashpoor et al., 2015; Lotfi et al.,
2015; Daneshpour & Tarantash, 2017; Dadashpoor & Alidadi, 2018;
Soleimani et al., 2019; Rajabi & Moradi Mokarram, 2018; Rezaee &
Zebardaset, 2017
Economic Economic, Jamali et al., 2013; Mirkatooli et al., 2011; Ghalibaf et al., 2010; Ziari
activity and et al.,, 2014; Kheyroddin & Salarian, 2015; Kaviani et al., 2016;
functional Kheyoddin & Piroozi, 2014; Ghadami et al., 2012; Zebardast &
Shahabi Shahmiri, 2013a; Lotfi et al., 2015; Daneshpour &
developments Tarantash, 2017; Dadashpoor & Alidadi, 2018; Azimi, 2018; Rajabi
& Moradi Mokarram, 2018; Dadashpoor & Salarian, 2018; Hoseyni
et al., 2019; Piri & Saremi, 2019; Malekzadeh et al., 2020; Hoseyni
& Poor Ahmad, 2020
Demographic, Demographic Dadashpoor et al., 2015; Ghanbari et al., 2016; Kheyoddin &
social, and  and cultural Piroozi, 2014; Lotfi et al., 2012; Ghadami et al., 2012; Kiani et al.,
cultural developments 2012; Dadashpoor et al., 2015; Zebardast & Shad Zaviyeh, 2012;
Urbanization and Ezzat panah & Khaliji, 2016; Zebardast & Hajipour, 2009;
. Dadashpoor & Salarian, 2018; Mirkatooli et al., 2011; Ahmadi et
urbanism al., 2011; Gharakhlou & Shahraki, 2009; Ghalibaf et al., 2010;
Demographic- Ghadami et al., 2012; Beyranvandzadeh et al., 2015; Kaviani et al.,
spatial mobility  2016; Sheykhi et al., 2014; Hosseini & Ghadami, 2014; Zebardast &
(suburbanization, Shahabi Shahmiri, 2013a; Lotfi et al., 2015; Daneshpour &
etc.) Tarantash, 2017; Azimi, 2018; Soleimani et al., 2019; Rajabi &
Moradi Mokarram, 2018; Dadashpoor & Salarian, 2018; Piri &
Saremi, 2019; Malekzadeh et al., 2020; Rezace & Zebardaset, 2017;
Eghbal, et al., 2018; Hoseyni & Poor Ahmad, 2020
Infrastructure  Technological
developments Kheyoddin & Khazaeian, 2015; Jamali et al., 2013; Zebardast &
and the Hajipour, 2009; Kheyoddin & Piroozi, 2014; Mobaraki et al., 2013;
expansion of Zebardast & Shahabi Shahmiri, 2013b; Hoseyni et al., 2019;
virtual Malekzadeh et al., 2020
communications
Communication Dadashpoor& Miri Lavasani, 2015; Kheyoddin & Piroozi, 2014;
infrastructure, Dadashpoor& Tadayon, 2015b; Hoseyni & Bahrami, 2013;
street network Ghadami et al., 2012; Zebardast & Shahabi Shahmiri, 2013a; Lotfi
et al., 2015; Daneshpour & Tarantash, 2017; Dadashpoor & Alidadi,
2018; Dadashpoor et al., 2016; Hoseyni et al., 2019; Piri & Saremi,
2019; Malekzadeh et al., 2020
Technological Kiani et al., 2012; Faraji Malai, 2016; Zebardast & Hajipour, 2009;
and industrial Ghadami & Yousefiyan, 2014; Mobaraki et al., 2013; Zebardast &
developments Shahabi Shahmiri, 2013a; Piri & Saremi, 2019; Malekzadeh et al.,
2020; Azimi, 2018
Land use Dadashpoor et al., 2015; Daneshpour & Tarantash, 2017,
developments Malekzadeh et al., 2020; Ezzat panah & Khaliji, 2016; Mirkatooli et
and accessibility ~ al., 2011
External Institutional- ~ Government and ] o ] . )
factors and Management- management ZK(?legogdl;n ‘Z‘ P 120131, 2014 (z}(t)lggarri/[n' e]i al., 12,012;1F aerJlllMéI}i“’l bar
.. < s s ; Zebardast ajipour, ; Mirkatooli et al., ; aliba
driving Political pOh.Cl.eS and etal., 2010; Ziari et al., 2014; Zebardast & Shahabi Shahmiri,
forces dec1§10ns - 2013b; Lotfi et al., 2015; Daneshpour & Tarantash, 2017
Spatial planning  nalekzadeh et al., 2020
policies
Globalization  Globalization, . . . .
processes and global Faraji Malai, 2016; J.arnah et.a.l., 2013; Zebardast & Hajipour, 2009;
. Zebardast & Shahabi Shahmiri, 2013b; Malekzadeh et al., 2020;
e.cono.mlc Mocheshi et al., 2017
rivalries

u,,l_wl)_aw\w 04 ‘5—:L45)L~>L—MJ—J7°5
Slllas o a S 005 ak lo ol Sy
aghio a5 o Bl o Al ie a o slls

—bad Sl o S s 1y ol S

30 asdllas 3,60 VY 5l o i aiaio wlodo
6 SIS aibate 500 A «s oS dibata oloie

D, Ssgy dewjl aS ailosls S8 ) 1m0 e |, ol

0"

LI BRaN |

R
];.>
[ S
[y

1
[>
I’
[0
I

\o
(73




99

1

9

ay
) J
q

N
2 9

&)

s

YY—AY Glxio /1 o lowi . 1Y 098 . 1Fee (bl g @

Obiad 5 (wioe0 ¢33 01310 il (o o 1

Table 4. Perspectives on and topics corresponding to spatial structure

Perspectives

Corresponding topics

Resources

Spatial structure
patterns

monocentric,
polycentric and
scattered

Dadashpoor & Alidadi, 2018; Dadashpoor& Miri Lavasani,
2015; Dadashpoor et al., 2015; Dadashpoor et al., 2016;
Dadashpoor et al., 2017; Dadashpoor et al., 2014;
Dadashpoor & Mirvakil, 2016; Dadashpoor & Salarian,
2015; Dadashpoor & Salarian, 2018; Dadashpoor &
Tadayon, 2015a; Dadashpoor& Tadayon, 2015b; Dadashpoor
& Valashi, 2017; Lotfi et al., 2015; Lotfi et al., 2012; Lotfi et
al., 2017; Soleimani et al., 2011; Soleimani et al., 2019.;
Torkamani etal., 2019; Razaghi et al., 2012; Faraji Malai,
2016; Mocheshi et al., 2017; Zebardast & Shahabi Shahmiri,
2013a; Zebardast & Shahabi Shahmiri, 2013b; Azimi, 2018;
Manouchehri et al., 2020; Shamsi & Ziari, 2017; Rezaee &
Zebardaset, 2017; Moshfeghi et al., 2019; Kheyoddin &
Khazaeian, 2015; Divsalar & Keyannejad, Gh., 2017

Spatial structure
development
patterns

centralized,
decentralized,
scattered, compact,
random, sprawl,
fragmented and
leapfrog

Dadashpoor & Alidadi, 2018; Dadashpoor& Miri Lavasani,
2015; Dadashpoor et al., 2015; Dadashpoor et al., 2016;
Dadashpoor et al., 2017; Dadashpoor et al., 2014;
Dadashpoor & Mirvakil, 2016; Dadashpoor & Salarian,
2015; Dadashpoor & Salarian, 2018; Dadashpoor &
Tadayon, 2015a; Dadashpoor& Miri Lavasani, 2015;
Kheyoddin & Piroozi, 2014; Mirkatooli et al., 2011;
Ghadami et al., 2012; Ghadami & Yousefiyan, 2014;
Zebardast & Shad Zaviyeh, 2012; Ghanbari et al., 2016;
Kiani et al., 2012; Ezzat panah & Khaliji, 2016; Ahmadi et
al., 2011; Sheykhi et al., 2014; Mobaraki et al., 2013;
Movahed et al., 2019; Mavedat et al., 2018; Omraani et al.,
2019; Beyranvandzadeh et al., 2015; Ziari et al., 2014; Lotfi
et al., 2015; Gholami et al, 2015; Kheyroddin & Salarian,
2015; Hoseyni & Poor Ahmad, 2020; Lotfi et al., 2012;
Rahnama et al., 2016; Ghadiri & Dasta, 2016; Ghalibaf et al.,
2010

Form patterns of
spatial structure

linear, island, cluster,

symmetrical,
correlated, radial,

sector, complex, porous

Moshfeghi et al., 2019; Hoseyni & Poor Ahmad, 2020;
Dadashpoor et al., 2014; Dadashpoor & Salarian, 2015;
Divsalar & Keyannejad, Gh., 2017; Piri & Saremi, 2019;
oseyni et al., 2019; Kaviani et al., 2016; Ezzat panah &
Khaliji, 2016; Eghbal, et al., 2018; Gharakhlou & Shahraki,

2009; Zangi Abadi et al., 2016
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Dimensions

i “Contextsand ..
i backgrounds .

Historical,
environmental,
natural, and physical

religious,
climatic,

Economic, activity and
functional developments

Demographic  and  cultural
| I urbanization

{demographic,
i social and R
b cultwral..,

and urbanism, demographic-
(suburbanization, etc.)

Communication infrastructure,
street network, technological
and industrial developments,
land use developments and
accessibility

Factors and driving forces

Urban growth, new urban
development, functional
diversity of the main center,
deterioration of buildings and
urban fabric, growth of informal
settlements

Physical- .
environmental .+

Government and management

policies and decisions, spatial
policies, globalization,

and global economic rivalries

institutional-

Political

Factors Forces

centripetal
forces

. Centrifugal
spatial mobility forces

Centralizing
forces

Decentralizin
g forces
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Approaches to spatial Perspective Topic
structure .
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: This research proves the need to modify and
Received 2019/12/03 develop the design of hospitals to play a perceptible role in treating and accelerating
Reviesed 2020/04/30 i the recovery of patients. Many investigations on the influences of nature on health reveal
Accepted 2020/12/16 ithat the relationship with nature in built environment has a noteworthy effect on the
Available Online  2021/05/31 i treatment and reduction of the recovery time of patients. One of the solutions suggested
{in this field is biophilic approach in architectural design, which has been offered by Kellert
Keywords: %and states that humans require linking with nature in the man-made environment to
Health and Well-being i preserve and promote their health and well-being. Hence, it is supposed that employing
Biophilia Hypothesis ithe principles of biophilic design in hospitals influences treatment and recovery time. In
Biophilic Design gthe study procedure of this paper, two questions were answered; Are biophilic design
Therapeutic Space iapproaches efficient for therapeutic spaces to be healing? and What are the practical

i approaches for efficient biophilic design in health care spaces?

ETHODS: In this study, according to the purpose, the research method is applied,

.................................................... Lo and the study method is descriptive-analytical. First, literature related to biophilic
Use your device to scan i design and health were analyzed and reviewed with a systematic review technique. Then,

and read the article online

i the most relevant papers in the field of nature and health were selected, and theories and
i features of health influenced by the association with nature were presented.

INDINGS: Connection with nature influences the physical, psychological (mental and
;0 emotional), social, and spiritual dimensions of health. The most significant theories
fin this field are stress reduction theory (SRT) and attention restoration theory (ART).
§According to stress reduction theory, the amount of stress decreases subconsciously and
i spontaneously in people facing nature and being in nature, and as stress is the reason
i for many diseases and abnormalities, it plays a starring role in people's health, especially
i emotional health. Attention restoration theory reveals the ability to link with nature in
%subconsciously renewing and restoring attention by promoting cognitive function, which
{improves individuals’ productivity and mental ability, and has positive impact on the mental

Number of References ‘health of individuals and on diseases related to this field such as Autism, Alzheimer's,
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getc. In the continuation of the research, 14 biophilic design patterns in 5 hospitals, Ostra

gHospital in Sweden, Khoo Teck Puat Hospital in Singapore, Ng Teng Fong Jurong Hospital

:in Singapore, Dell Children Hospital in Austin Texas, and The Royal Children Hospital in

Number of Figures i Melbourne Australia, are compared and assessed in 3 levels of the general aspects of
5 building and its site plan, building organization and planning, and finally interior design of

o i patients' rooms.

%:: ONCLUSION: As a result, according to the evidence-based results, the design model

; of the biophilic hospital and the most practical biophilic design approaches in each of
ithe hospital wards were obtained for the use of the design community and to improve
gthe healing quality of the therapeutic spaces. Based on the recommended model, in the
i eight main internal wards of the hospital including hospitalization, intensive care, medic:ﬁ
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: emergency, surgery, medical diagnostic laboratories, clinics, waiting area of patient
i companions and services, due to high stress and overcrowding, as well as no need to
i comply with certain health standards associated with other spaces, the waiting space
i of patient companions have the greatest potential to apply biophilic strategies. In fact,
§12 of the 14 patterns of biophilic design can be applied in this area, and meaningfully
gcan decrease anxiety and stress, increase social interactions, satisfaction, and peace of
! individuals. Hospitalization rooms can accelerate patients recovery and treatment time by
i applying 8 biophilic design patterns included patterns number 1, 2, 3, 4, 6, 8, 9, and 11.
i Surgery, intensive care and emergency areas should obey some special design standards,
gso only some biophilic design patterns such as; visual connection with nature, dynamic
i and diffused light and material connection to nature, are compatible with these zones
i design. Also, in general level using different courtyards and view to nature are the main
design principles in architectural planning of biophilic hospitals, and in interior level view
of nature, presence of natural light, natural air and natural materials are the most practical
i strategies in biophilic rooms of healthcare spaces. Nevertheless, empirical and practical
i assessment of the influence of biophilic patterns and their continuous development is still
i required.

{ HIGHLIGHTS:

i - Relationship with nature in built-environment has a significant effect on human health
i and reducing the recovery time of patients in hospitals

- Since Biophilic design seeks to connect humans and nature in built-environment, it
i can provide healing strategies for the architectural design of hospitals, and affect the
i treatment and duration of recovery in patients.

ACKNOWLEDGMENTS:
i This research did not receive any specific grant from funding agencies in the public,
commercial, or not-forprofit sectors.

CONFLICT OF INTEREST:
{ The authors declared no conflicts of interest.

COPYRIGHTS

Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long

©2021 The author(s). This is an open access article distributed under the terms of the Creative Commons @ @

as the original authors and source are cited. No permission is required from the authors or the publishers.
(https://creativecommons.org/licenses/by/4.0/).

HOW TO CITE THIS ARTICLE

Zare, Gh.; Faizi, M.; Baharvand, M.; Masnavi, MR., (2021). Determination of biophilic design strategies that affecting the patients’ health in
hospitals. Journal of Iranian Architecture & Urbanism., 12(1): 59-78.

G1

https://dx.doi.org/10.30475/1SAU.2020.210114.1318

https://www.isau.ir/article_120957.html




1Fee Glinal 9 )l BA-YA Olxis ) o)l NY 6,90 .oyl ] (6 5bw o 9 (G ylomo (oolde @ s

Ol 6 5lw o 9 (5 lore (oode 4 il
(JIAU)

https://www.isau.ir/

;M' 95— ;o.l.c e

':*Ubal;bw)%)é‘_g)ﬁ.m.gdl)%&o){wﬁ;pw”‘s’lﬂa‘sbo}@boﬁ‘

" sgike Lo yanzme i leg dezme T (pdud e gl JI5E

Ol i oMol ST olCils (U 5) i) oy il s 5 (5 loo oA T o5 lone (55255 sammiils )
i ! it 5 ol SIS sl 5 5y lane oS> il T
i o odlal SN olCils (Ut 35) il oy il s 5 (5 Lo oA Ly oy bl I
i i S ey e oA s Laree oo ki 05,5 ol . F

US> Ao wlasivw

Do Gaals o gl ;30 ggras lad o canb Ly LSl a S el Qi 3l S Y447+ Y/) Y 6553k gl
ALL.S}Q u’_>|).]a Jg_.ol ua)_f@|)>| a S Sl oo uo)_S K} .é)‘.b ubLo..u 655—*@4 QLA) H
u’_uq)[) uws) L_J ld.a..:‘ | L,’_La.l?d *W}A axJlas 094_.4.: 9 sd.))_g)Lf H.?o u.:s) PR
JM‘OMW)):SE}A.LW‘wbjmwfl)bw)@be_;}a&;u&g| SV
LS‘LEWL_M: ) l_.hd)}i: 9 00— s_)l_z,.)‘ ol 9 ga._x,.Jo 0)g—> )O Yl se u__:);‘la.u]a
b s SNV gy aalsl s alos el caeb Ly L) 51 5y il s
L)Ps&sﬁ&gful ‘)yLia._.w s_)"j_)k_i:}} “)35_...: ‘)»._M:‘ ‘QL._»:)LM a’)b s_L.A.L..S}a.J ou) 9 Ceodls
Lo pailojlw degomme Sl o ¥ o (y55—de Jlag)y 9 35 il o ) elSoss Lldgn 4o,
T SUERN .plm;){é bl s ki awslae 9,5 ol Lo LS S_J.%lo b Sikidgs >k
o= PRl g Selden i len (2L Jos waled 1 (e slaatdly el o Sloys slas
il 00l (gl et lons sLm i 3 Sy 40 Sy b Lo ual,
olizan Joo ol s il ety (oo slalad iulis kS L) 5 ool

5y L ot g 5 by sLnsSl 3 s 5 o o

favas s oy g

EVE e T Lel

oS o 53lg

3,18 Lo (695 loy e ol g ldl Cedls 5 olius 15U goian lad o ol L bLS I -
2ilg oo el ggtmn lame 0 s g Gl o bLS | slsul JLds an Solden )b a5 Ll -
Ohlam 95—t Ol Do 5 Hle o g a4l baylin o g lone o)k ol m 1) (—olal sla Sl

sl A S8t

30 G Olylom codlw ;o ;390 Slidgn olb slas paly s (VF e 0) s joeome (ga—iie § dotre Wyl fi—mine  —aud ¢l g 5
YA-0R ONY (/) il 9 sylaro —ale 4, i ol Lo

s loxs 30 Sabibgnr b s 55 )5 1 Sal3sST o) aner lsie Ly it ot (65550 Al 5l aib S allio oyl
el a8 5 bl (8l 53) ol asly Dl ol)"l ol iils jo pylex

< AANTYIYYNNEA 0l
mfaizi@iust.ac.ir : S3g 2SI Gy




oyl slo 33 8y O slowt ol 2 g0 Sl gm 52151 SS pd y e

O-YA Slmio /1 0 5lows 1Y 0,90 . 1 Foe linsls g yle

s VAAY Jlw o AQ iy ]
9 Sl 00 7y hae L Lbgn a5, s e
9 =N = S o5 sl sk Jle | ks
(Wilson, 1984: 1) «.cwl soawl 0as; slaasl,s
l «Lddgn as, olas o IS ol am 4 s
Jead 5lel o as winilaw, ols asVaaY Jlow o
ot a3l Jo bagi a5 QLS ol peo3ily

115 h g3 oA

cd_b)u_m.o.‘od_ud_uﬁc@‘)ud}uraj_w‘u_m‘
Slog—oby 5l gy b 4y ;&S SN e

Wilson &) ales,S by md Loz as oLl
Kellert, 1993

Jol sl cnl 35l a o g0 jlais 3
18 5L am o)Ll peine IS8 4 Lbidyn e Sl
bl jo Sk b ol sl sl (Sa3els
S50 S 5 (25, (oo G S
G2 5o Gehlles s idle 4SSl o)l L]
oMy Sl a2 Gl e Ly 055
o8 K Sin B g cloix] ( —wliidly, (_gl_‘b.\.u])s
e Sl 5 gle 6,525 wws jo ) Lilidon
S ol Sl eg o8 g ales S ga el
o9 o (Hartig et al., 2011) asleols 7 i 1y L]
o 5 aSilr ol (g lans 0j5> 50 ()l el
slasl an Lolidgn 4l o a S L V- ¥ Jlo
Solaml sy By ol as sl o)less
e Ol (50,5 05 5,5 5o Lesd as | Daenil,y
S Joled amy azgi p3lis ca Sl rieocs
il e oylare elyb 43 pldl 5 Cenb e
S3bil =k amaz sl &S bl ol
03l S sl sl 5 08 e | s b
750 o3ly Jolma s any 1) (o l)b o TS Ldgs
o,luge bl )l oloul cgz yo lwsesle ;o e
! s L) g enbs Ly sl e

(Kellert, 2004) 5,5 7, Lo

sl lae ol il old, g codlw slas )l ol
e yarna ool iy i sl 4 s
USSR AR P NS S
n | S5 Sl 5 S
Oizmed g o lwd]l e glrdazl b g c s
5o 53 Sy ol b i sLns

el

bl ooy Camals o 5

O o St A ldl lawgs Cmdo 4 o

duw&jc%jCWbd_golf_hW)o
ol Shol sy alwlus! , e b ‘_guu.S:c
i YoV Jlw jo 4SS ioagh Sl LIas 50
Conels a i a S el ol P § E G [ W)
od—zms slos Sloe 550 (go—w | piomen 5 00,5

dodlo

Oy Gl e G aS a0 o

ot —iloyo lolass glo il ol IS 50
s&_a_u.)‘J.Q,J )J‘ﬁ ‘L_.boli;Lo)Q cLQuLA_M:)Lo.u
e—aazs glaS S (b ctae Lol
3 il el 5 s (60, e LI 51 Lalad
&S 8l g coliailyy olwl  mlad cn s bl
Sy9 0)lg—ed 15§39t 9 Glosyd g, oIl
Ol 0 e LB i S degh 4l
Fr— J._AI%; O e—wlwl A Loz 5l Lala e
o L mbelad Bl slodns o aS Laxl Ly wo)ls
35,5 ooyl g colb ol by o ioulas gL
J—Js (Shahcheraghi and Bandarabaad, 2015)
P sleils pmisre 5l i @5l
Ol dm a2 pae 0g, el Lo ul (Lldgn) Ll
Wrb g oLl Gl S 5 il (5,108 5L
Ao 250l Glee an Wlg o b e
ol ol a S S e g0 ‘5_?43)' @JLM:LZ sle
b G pde g s ptebp (o2l Sl
(Nilsson et al., 2011: 6) «.o,135 , 36 Lo SI, Ll
o u_:.u.lo 9 uLﬁMJ‘ uLuo o)ngo ‘5*_«.:1 6‘)_> U‘")"L“’
oy slalae o5mg 4 g clw il laxe
Slojlz Gl Gloyd 9y, Serte 9 Cxmb o 55

=l s ccl ol adlie ol o elas)d
ot Sldsry >l sLas sl 59,5
St Hloo) Sao LS 5 Cedlw OIS
o=l e oyl e b bl les jo w0 g
001d sl G g ey S DYl L)
Y PR

ula s 0 Sldsn >k slas,al LT e
S (A5 50 Sbyo sloalad osn

30 ySee Sy olb les Loyl e
faolas sloyo slalas

Sledl yg 0

ol bl )l adal) 5o 65— slaiagh

L ll el 45 clon S Ll i anbs L
B ol 36 sl JolS oL3, 5 cedlas o Cnils
g Lol 4 ;oo Latagh ool o)l (s
3laS wsloa Lwly ol )0 kS slaa s s
=l T ) ol an gl Ladl (s et
5 oeip F Sl F S lg e Tl TN
3 Leandd o e 5l (S0 S o)L G L

0"

LI BRaN |

c

];. 3

(S -

[y

[ 1]
b

I’

23

I

\o
(73




99

1

9

ay
) J
q

N
2 9

&)

s

O3—YA Olxio /1 o 5loi 1Y 099 .\ Feo (bl g sl

olsled g €515

1A 5,50 slaasl iy ¢ Lo,y (Pital, 2009
ool i aslol jo oM sl las 31 S o

B PR

‘i S5l 5 Lo iaSTy (ceuar Cuadl
Browning, Ryan) o5,5 ~p,0 1, Le A5 58
Lo b5 slos,ss ade> 5l (& Clancy, 2014

@m Sodles @
Janssen &) b\_w.x,‘_ga Sg—nts LQJI ok Jﬁ_lo ol
Cdled ouds plodil wlalllae 3L (LeBlanc, 2010
Lo o S S0 Gles aliie e 4o s
Sl di s

P - SOOI N UV B PN PR D] P SO
JPEEONY [P EEWOWIRLAIIV DUPNIIWE SRS 0% | BV WL SO
oBTog 5L bls )l as weeab Ly a>lge jo o
sl o sla ey g a2l el Gl Lo
Lg)_*f)‘ﬂw&_:db_:‘)upkrg‘.«.‘aow
Jo o Syl S lamganw ¥ (S o
Lietal,) oo oo ol o000 Ls sl
6LEJ9L~J Slazs u,.a_sb.@‘ = 05)LC e (2009
j‘ S oe2 Ol wd S n Q‘}—:ﬂ c—‘a—“’ 9
o lee Sl slodslw L L s s =T sl (b
(Arvay, 2018) a_ao o i)l |, oS

G’aﬂm oM ®

Sl 516599 cozgo o Sudifped (S5 059 !
UMLM \)l_7u‘ = oj)l_c )_A‘ U_" AJ Gw‘ 00—y
= Ay pae Jdo a4 el gl sl
ool ) ool e blas 4 Ll
(Gaston, 2016

‘5.;‘5) Codlw Y
S5, Jalie By b oo s e Cdlw

Occupational = Social — Health & Well- being —

do llss o oS abasls o, Sloe g oram STl
didu o e |y cdbe S0 a8 g Al e
«!y— .(Bratman, Daily, Levy & Gross, 2015)
Sy Sk O SE S SSe )
sl el slolne ca pai a sl Ll
g Los,e dalol ;o 9wl oa b aSlo s ol d, g
Wlodds Cogi 5 Jalow T L b e gloaas L
o Gl 5 golor candl sy
as |y codlw WHO) Sl cslog olejl
ol (05 o oL, ol Ll s lsie
035 iy o3 € il Ly (5 lm (i g o
Svalastog, Donev, Kristoffersen &)
olejlws ol VA Jw s (Gajovic, 2017: 432
Sy Coodbw Gloie an ) Cdlw wmy e ez
kol o ¥ ol (Yoong, 2012) o, S aub
J— R0 o 5l 0,10 S92y S5 cdlw (sl
INWI) Lo olb, asgo oSl 51 55 2 Lin
‘G)Jé “S_CLQ.:.?‘ (SO saLx.gl J.aL.w ol_é) Ja_a
Hettler,) cwl 00,5 olol, go—xo 5 —tble o Jxi
S o e plid Joae 90 mle aslie (1976
90 2 53 Syiae g (ol oz oL3; sLo s
Gl los o LSS sl ol 5 s Joo
9 e sle clB L (6,58 03, 5 (ed Cudlw
P Ly P WP GRSV TSI IS | DS
o8, e ajls I8 o3l cwliisly, aws o
Gl B3| s sl ciblge 5 olslas! Ly able
3ldg—dos Coine (oible (wlisily; a2l b 5
bl g (able (6,58 (od sla lre 59, (=
Sy 33,5 oo gl (g Cdlw A s gorma
3 J—ols par i clo, A old; Joo 5l L
Hettler, 1976:) «.o,ls o)Ll o, 8 4_iy g a_8,>
P e=SE e ol o il pa s 2
5 Oly—ie dam algi oo (Jad 3 )bl elox
MJS—5 50 00,5 gamaiws szl cdlw
Slaazld ) 5ol 5 (Fedlw Lo )lne psl> J“\-‘:
sl 0 a3l La]

S Ly gl Jolei L i o Lot 6,95

9 Codlw sld aaslb g La)bno (5,105 530 o
Ol o3,

o8, 5 Sl sl ALl le (e LU

Grinde &) o,ls s> el Ly J olas o oLl

Physical Cognitive
Psychology
Spiritual Emotional

Fig. 1. Complete model of human health and wellness criteria
(Derived from human health (WHO) and wellness (NWI) models)



oyl slo 33 8y O slowt ol 2 g0 Sl gm 52151 SS pd y e

O-YA Slmio /1 0 5lows 1Y 0,90 . 1 Foe linsls g yle

su_m‘od.m‘nl:)ul ‘So.‘o)l_»u = u_v.o...'o l_> ul—A-M-" .‘oLu)‘
szl cedlw o Ol 36 4 (5, Ay Ll
.(Keniger, Gaston, Irvine & Fuller, 2013)

sl cwodlw Y

G b bLS ) assS o 5l g)le a5 olalaxs
Olay s zay e e L s waiis ol (mleijb Ly s
)V ESl [ B S [ PS S P S ONP'UE ¥ FPR S-S B
Soderlund & Newman,) el ;5 Lyl L3, 4
ez (pizman 00,5 0 p o OS5l g (gt
S—te | 0,28 e ally g 0,0 YL ) 80

" selain] sl (g 05 ®

500, 5 5 2g5 IS as ol ool 8las el
S Cr g TN Y PO BN ~Y RV PR L OV KW Y
Lo iogh auS o sloiel , 0, a4y g as)lo
(- C_A‘P 30 rcl.o..}‘ r:l:;w‘ s &‘oo‘aouﬁ
NI Py gy | JPYC NP UUN ) PR WOV [ WY P Sy A .|

.(Seymour, 2016)

S0 Ceodlw F
=S (Sl L gl 5 TS
S s S el wleslsplnl iy cln imsh
2o Olblaiel oy cin , 30 weanb Ly sl
RUC PPNV T PR U R ES u;’;_ol)—l g 5,0 ol 3l

.(Keniger et al., 2013)

5 Loy Slwsl jor0 3l J—ol> slaaisl
= b alsd A e )0 oa b ol sl oYL e
slaglbon ol Ol 30 5 cdw shaasl i
ool 0 S a4 (V) Jgoz 50 el YL
oo a5l sl slo,las

Lldgn amd 8 9 Camb b Ll bLS )

S il gl e L bLS Lo g, 5
PUPEIIN S PN INCH L aPUE PUE X f NGOV PR JC
Lo oo 5 (Slg) S iy 5 (b ol (S0
5 OO Oy 0,8 by i Sl HIAS 50
s wSlgee b Ol 00— o 5l e 0
G LI 6 185 a4y o, dnd 5Ls as aslol lge
Co—ee Lo (sl (SN @y b b (cenee
(Wilson & Kellert, 1993: 42) «.ss, %

055>y Mgyt Sl L gl o) ISl s o
9y Liml S o 6l Lildgn ofly 51 wliidly,
pors .0, soliiwl (ol aslsl g S0; a4 -

Sy olal ials o 5ge Joalse 5l cnls Jo 5o
=loy Ceodws sl e o Slas Sggy R (9w
9 shble wlisily, ( GSUb culisidly) 055> 95 )3

Dy oo 50 Cnls ]

LD wliidly,
oS o L plasil e b asss ,a w0
e Lol oo s sy G 5l (5590 OIS 1 el
ol Spdycaal ol (Saeze Jdo 4 L
ST a5 ol 5 al oSS st g ) oy i
O)g—e Srmb g (ame GlaS e 4y STy 50
T a6 ymdy ol ol oo 5, S e
SWie 5l (S 29y YIS 09,0l |2 4 S
Grinde,) o5 0 SoS il pol> D
Lo opd oSV g alidls o o5l s, Slae (2009
ibaie Ly S 0y 5 650k S (Ul s
&3l G5 Syl g Az S oo 0 e
SN ey Sl - See ey Jo b o 9 0o
33,5 yomie (gar S gl (ad (otd g (00

.(Browning et al., 2014)

U Sl e -
L bls,l (bl Sl 5 508 (—b5b 5,0
oBlogml JSb 4 55505 (b3l g vmad o Cnl
Bratman) c—.l o5l o, Slae ol 34 b 5l
Iy ol )8l s oUlgs 5 (5,90 40 45 (et al., 2012

bl owliiily, e

(Brymer et al., 2010) 5, 5 » YL |, ol 38l o
Sy =9y OIS o Fodes I S5 S,
J—B ey sloanima S o wl bl ,ac o
29y b o)l (o o layeiS Gl ) (s
J8las (6,5 1,8 ol oo sloul LIl o oS
YV LS g o gload o a_zan oa_ad8o Y.
30 g el IS 36 So, sl pals s
Yoo Y o5, Lid gon,0 1 ol L ggoe
Cblage azog o Wl wl Yo e du VY/F 00>
A_&7|9> o‘)_o.éb A gr’5>4.‘9)40 )5_w5 u_a| (R GE

(Shanahan et al., 2016) c__xls

sl 0lS” (5595 ~

Sl plye o ol alS 55
Ol g Sl oa b b o T ey (bl
Sl L agzrlye )0 ol 81 50 il (lie aS 05 0
GogFa095 g olSTog SU JSb a Comlo 0 j5 2
(Bratman, Hamilton & daily, 2012) oL oo ials
Las ol 31 oo ool Jsle oyl 45 Ll 5|
75 83 53 oyl Gl il el Lo Lo

el Do M 1 ol5ns

lgd glasl g5, = 6 s slaiogh Al L

0"

LI BRaN |

c

];. 3

(S -

[y

[ 1]
b

I’

23

I

\o
(73




2
ay

1

9

ay
) J
q

N

9

&)

s

O3—YA Olxio /1 o 5loi 1Y 099 .\ Feo (bl g sl

RULETY )

Table 1. Benefits of human-nature connection for health indicators, and its impacts on diseases and health disorders

Health criterion Benefits for health

Positive effects on diseases and

health disorders
Physical - Reduction of recovery time in the hospital - Diabetes (type 2)
- Reduction of the duration of addiction treatment - Cardiovascular diseases
- Reduction and regulation of heart rate - Respiratory diseases
- Reduction and regulation blood pressure - Reduction of obesity
- Reduction of secretion of the hormone cortisol - Reduction of allergies
- Increased secretion of DHEA hormone. - Reduction of headache
- Increased secretion of the hormone endomorphin - Reduction of heartburn
- Reduction of muscle tension - Reduction of irritable bowel
- Effect on sweat glands in the skin syndrome
- Increased hemoglobin in the outer layer of the brain - Reduction of digestive problems
- Increased body immunity
Psychological Cognitive - Cognitive function - Autism
- Problem-solving capacity - Alzheimer's
- Increased learning - Parkinson's
- Memory function to repair mental burnout - Hyperactivity in children
- Expanding short-term memory - Dementia
- Promoting creativity - Schizophrenia
- Increasing vitality - Delusion
- Reduction of anxiety
- Reduction of grief
- Increasing attention and concentration
- Increasing productivity
Emotional - Increasing the feeling of pleasure - Depression
- Improvement of emotional state - Lack of concentration
- Increasing positive mood - Panic attack
- Reduction of stress
- Increasing satisfaction
- Increasing calmness
- Increasing self-awareness
- Increasing self-esteem
- Reduction of anger
- Reduction of emotional Bothersome
Social - Increasing social cohesion
- Reduction of crime rates
- Reduction of violence and aggressiveness
- Increasing generosity and helping others
- Reduction of returns to the delinquency
- Increasing doing duty
Spiritual - Meaningful life

- Deep connection with the natural world

- Increasing inspiration
- Improving spirituality
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Fig. 2. Correlation between Biophilia values and health criteria
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Table 2. Procedures of Biophilic design associated with each of fourteen patterns of biophilic design

Number of Patterns of Likely design tools and approaches for implementing
patterns biophilic design

First Visual View to nature through the ~ Green roof Pictures and paintings
connection with ~ window Green wall of nature
nature Presence of flower pots Green terrace Videos of nature

Presentation of nature Aquarium
(virtual reality)

Second Non-visual Biodiversity in the Presence of aromas of  Presence of fruits and
connection with  collection different plants edible vegetables
nature Simulation of the sound of ~ Presence of natural Presence of domestic

nature (water, birds, etc.) textures animals

Third Non-rhythmic The movement of clouds The sound of birds Reflection of water in
sensory stimuli breeze flow The scent of plants space

and trees
Fourth Thermal/Airflow  Creating airflow Control and use of Use of natural light
2 variability Control and change of sunlight shade and seasonal
& temperature trees
£ Fifth Presence of Connection of the building ~ Ability watch the rain ~ Pool
@ water with the lake, river, and collect rainwater  Artificial lake
é waterfall present at the Producing reflection water walls
z project site of water on surfaces Creating water flow
Artificial waterfall Aquarium
Fountain

Sixth Dynamic and Adjustable windows for Suitable awnings to Ability to watch the

Diffused light entrance of daylight prevent glare moon and stars at
Artificial light with the Walls and lighting night
ability to adjust the intensity ~room Ceiling skylights
and color Atrium

Seventh Connection to Simulation of daylight Development of Green roof and green
natural systems system in rooms without ecosystem of the facade with seasonal

windows region in the central plants

Thermal simulation of yard and around the Altering the nature of
daylight hours building natural materials
Aquariums Applying patios applied

Eighth Biomorphic Natural forms reminiscent Biomimicry Devotion to the

forms and of nature (symbolic) Form of natural mathematics of nature
§ patterns Devotion to patterns of textures (Fractals - Golden
20 growth and modificationin ~ form of land Proportions -
T'é: nature Fibotachi Series, etc.)
< Ninth Material Indigenous materials (in Natural dyes Textures in
G connection to harmony with the Natural materials coordination with
2 nature ecosystem of each region) climate and culture
z Tenth Complexity and ~ Complex skyline Complex structure Complex facade and
order and plan design of windows
and body
Eleventh Prospect Large windows Terrace, balcony, and  Free plan design
Transparent materials staircase Space with tree
Open and free space shadow

Twelvth Refuge Semi-open and semi-closed ~ Adjustable awnings Capability to privatize
§ spaces space
= Controlled seating area
) Thirteenth ~ Mystery Curved pathways complicated design Sound and vibration
@ Light and shadow Artwork
Fa’ Fourteenth  Risk/Peril Large transparent (invisible)  Spaces with more Generating a sense of
4 bodies from ceiling to floor  than twice the normal  suspense

Suspended heavy objects
Linking bridges

height
Passageways
implemented in, on,
or under water

Presence of photos or
controlled presence of
insects and animals
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Table 3. Effects of fourteen patterns of Biophilic design on human health, based on experimental studies

Reference Study type Design Patterns of Effects on health Mental
case biophilic design _ _
§ ¢ 3 3 85
‘@ = S S =
= = g S .k
£ 5% 7%
S &
(2008) Experimental ~ Hospital Natural daylight ~ Reduction of blood * * *
In Kellert (Patients (6) -View to pressure, muscle
Biophilic admitted to nature through tension, reduction of
Design Book.  the hospital) the window (1) stress, improvement
Ulrich. of emotions,
reduction of pain,
reduction of recovery
time, reduction of
depression
(2014) Experimental ~ Office Free design plan ~ Improvement of * * *
Gray, Birrell.  (Long-term -  building (11) - Natural productivity,
2 years, light (6) - reduction of stress,
modification Natural aeriation  increasing social
of (4) - Existence of  relations and
construction) plants and views  teamwork, increasing
of nature (1) - personal satisfaction
Landscape (11) -
Natural materials
©)
(2015) Experimental ~ Outdoor Applying natural ~ The positive * *
Ottosson, (Patients artificial elements instead  influence of nature
Lavesson, with elements of artificial on Parkinson's,
Pinzke, Parkinson's elements (1) For  Alzheimer's,
Grahan. and freezing instance: hyperactivity in
of gait) applying hedges  children, and autism
instead of door diseases
frames
(2017) Experimental  Business Fountain and Restoration mental * *
Rosenbaum, (1.20 movie center several forms of fatigue and
Ramirez, screening - 3 water existence exhaustion, personal
Camino. study (5) - Greenery and social health
sections) (1) - Presence of
small animals
such as birds and
butterflies (7)
(2018) Experimental Workspace Presence of pots Increasing *
Sanchez, (Two of natural plants  productivity,
Ikaga, experimental (1) - Presence of ~ promoting creativity,
Sanchez. sample daylight (6) improvement of
groups) mental function
(2018) Experimental  Interior Connection with  Positive influence on ~ * *
Yin, Zhu, 2 space real nature (1) - health indicators such
MacNaughton, environments Connection with  as blood pressure,
Allen, and 2 nature by means  sweat of skin glands,
Spengler. dissimilar of virtual reality 14% increase in
methods, (N short-term memory

multi-stage
visit)

function,
improvement of
cognitive function,
and reduction of
anxiety
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Table 4. Effects of fourteen patterns of Biophilic design on human health criteria and indicators
(Browning, et al. 2014, Abdelaal, Soebarto, 2019)
Patterns of biophilic design Benefits for health criteria and indicators
Physical psychosocial Social spiritual
Cognitive emotional
1 Visual connection with Decrease in Improving Positive effect Spiritual
nature recovery time,  concentration  on insight and healing
decrease in overall motivations
blood pressure happiness
and heart rate
2 Non-visual connection Decrease in Improving Decrease in Increase in
with nature nervous blood mental anxiety, spiritual
pressure and function increase in experiences,
secretion of gratification increase in
stress and pleasure self-awareness
hormone
3 Non-rhythmic sensory A positive Desired
stimuli influence on harassment
the nervous
system
4 Thermal/Airflow Increase in the Spatial
variability concentration  perception and
sense of
pleasure
5 Presence of water Decrease in Increase in Positive Improvement c e
heart rate and ~ concentration emotional of social
blood pressure  and memory responses interactions . |
recovery e L
6 Dynamic and Diffused Regulation of Increase in A
light heart rate, inventiveness [ .
positive and
impact on brainstorming
body clock ’t X
7 Connection to natural Lessening Increase in .,,’ .
systems headaches self-esteem 6
8 Biomorphic forms and Increase in b
patterns visual o
preferences 3
9 Material connection to Increase in Increase in Increase in
nature creativity calmness spiritual
inspiration
10 Complexity and order Positive Increase in Reduction of
impact on visual stress
stress-induced preferences
physical
reactions
11 Prospect Reducing Reduction of
fatigue and stress
depression
12 Refuge Increasing
concentration
and attention
and perception
of security
13 Mystery Feeling of
enormous
pleasure
14 Risk/Peril Dopamine
hormone
secretion
Y.
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Table 5. Applied Strategies of Biophilic Design in Case Study Hospitals
Patterns of Ostra Hospitalin  Khoo Teck Puat Ng Teng Fong and Dell Seton The Royal
Biophilic Sweden Hospital in Jurong Hospital in Children Melbourne
Design Singapore Singapore Hospital in Children Hospital
Texas in Australia
Pattern 1 View from the The central forest-  For each patient, view S open View to Royal Park 5/5
room to the like space with a from the personal courtyards and 2 and small central
central garden, diversity of window to the green central healing courtyard
light-transmitting ~ biological species  space of the balcony gardens
patio, middle and surroundings of  including green
patio of blocks hospital space, lake and
with short waterfall,
vegetation playground
Pattern 2 The smell and Planting plants The sound of birds The sound of - 5/4
sound of nature with diverse and the diverse scents  garden therapy
from the window scents and the of plants waterfall
to the central sound of artificial
garden waterfalls in the
central open-air
Pattern 3 Breeze and move Cool breeze Being in the direction - 5/3
of clouds in the blowing from the  of the dominant wind -
central garden water pathway and getting a breeze
Pattern 4 Setting up Airflow from the 200% more natural Providing Designing wide 5/5
windows intwo  green balconies on  aeriation, balconies to  natural light for windows with
bodies with each floor get sunlight all spaces colorful awnings
changeable except surgery such as a flower
awnings ward from green and
yellow to red and
white
Pattern 5 - Designing - Designing lake - 5/2
waterways and and waterfall in
waterfalls with all the central
types of aquatic outdoor
species in the
central outdoor
Pattern 6 Light patios in Setting up Designing adjustable All spaces Providing natural 5/5
each ward adjustable personal window with except the light
awnings awning for each surgical ward
patient have direct
access to natural
light
Pattern 7 The central Generating Green middle Applying - 5/4
garden microclimate in balconies of patients' Indigenous
characterizes the central outdoor rooms display the plants in
effect of climate space by change of seasons and planting trees
and change of decreasing the temporal changes of and aquatic
seasons temperature by 2 light plants
degrees Celsius,
producing an
appropriate
ecosystem for
aquatic plants and
birds
Pattern 8 - - Both facade design Applying Organic forms with 5/3
and plan design have  curved forms in joyful colors,
curved and several designing the representation of
forms; the exceptional  building volume animal and plant
design of the rooms schemes on the
and their arrangement walls, use of art
has generated an elements
organic and attractive reminiscent of
form nature and attractive
to children
Pattern 9 Floors are made Using natural Using natural Organic dye, using colors 5/5
of stone and oak materials in materials in interior Texas native reminiscent of
wood, fences are interior design design materials; nature
made of birch sandstone of
wood and western Texas,
furniture are made loaders
of natural wood limestone
without painting
Pattern 10 Iterative L-shaped - The design of the Presence of 7 - 5/3

pattern in space
outline

rooms and their
organization has
helped to make order
and complexity in the
space.

central outdoors
has generated

complexity and

spatial diversity.
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Table 5. Applied strategies of Biophilic design in case study hospitals

Patterns of Ostra Hospital in ~ Khoo Teck Puat Ng Teng Fong and Dell Seton The Royal
Biophilic Sweden Hospital in Jurong Hospital in Children Melbourne
Design Singapore Singapore Hospital in Children Hospital
B Texas in Australia
Pattern 11 Maximum view to  Extensive views Creating a personal View to central ~ View to Royal Park 5/5
the central garden of the central view to the green outdoors or
outdoor and green balcony for each green space
roofs (in patient around the
horizontal and hospital
vertical levels of
the building,
green space has
been designed and
implemented 4
times the
occupancy level
of the hospital).
Pattern 12 Observation of Making personal Privatization of the - Appropriate quality 5/4
spatial order and green balconies bed and window of designed room
sitting space in space of each person spaces
the central garden regardless of the
away from the presence in rooms
walkway with 6-12 people
Pattern 13 - Great biodiversity - Formic and - 512
and forest-like functional
central outdoor diversity in the
healing garden
Pattern 14 - Linking bridge - Great height - 512
between two around the
buildings and central spaces
generating a sense
of suspension
Summarizing  1-2-3-4-6-7-9-10-  1-2-3-4-5-6-7-9- 1-2-3-4-6-7-8-9-10-  1-2-4-5-6-7-8-9- 1-4-6-9-11-12
patterns 11-12 11-12-13-14 11-12 10-11-13-14
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Table 6. Prioritization of Biophilic design patterns applied in general organization in case study hospitals

General plan of the hospital

Experiencing nature in space

The main design strategy

Ostra Hospital in
Sweden

Designing three separate
central courtyards, providing
a maximum view of nature
and light, application of short
vegetation and the central
emphasis on  providing
natural light

First degree: 1-6-9-11
Second degree: 2-3-4-7

Khoo Teck Puat Hospital in
Singapore

Creating a main central V-
shaped courtyard
Designing numerous green
roofs on floors

Designing suspension
linking bridge

Central lake and waterfall
design

Diversity of vegetation
(species, color, fragrance)
and different species of
animals

First degree: 1-3-5-6-7-10-
11-13-14

Second degree: 2-4-12

Ng Teng Fong ande
Jurong Hospital in
Singapore

Designing private green
balconies for patients’ rooms
with access and equipped
with patients’ requirements
Stimulation of curved and
biomorphic forms with
spatial arrangement of the
plan as well as facade design
First degree: 1-2-3-4-6-8-10-
11-12

Second degree: 7-13-14

Dell Seton Children Hospital
in Texas

Designing 5 small central
courtyards and 2 large
healing gardens

Designing active and passive
play spaces for children with
diverse shapes and colors
First degree: 1-2-3-4-5-6-7-
9-10

Second degree: 8-11-12-13

The Royal Melbourne
Children Hospital in
Australia

Using custom elements
designed by artists, that are
the recreation of animals and
plants.

First degree: 2-8-9

Second degree: 10-13
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Table 7. Elements of Biophilic design in case study hospitals

Ostra Hospital in Khoo Teck Puat Ng Teng Fong and Dell Seton Children = The Royal Melbourne
Sweden Hospital in Jurong Hospital in Hospital in Texas, Children Hospital in
Singapore Singapore USA Australia

-View of nature
- Natural light
- Natural materials

-View of nature

- Natural light

- Natural materials
-Shelter

- Organic forms

-View of nature
- Natural light
- Natural materials

-View of nature

- Natural light

- Natural materials

- Illustration of nature
images

- Natural materials
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Fig. 4. Biomorphic form of the plan of Ng Teng Fong and Jurong Hospital
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Great importance of health issues and
design limitations because of special
relationships and standards

The greatest need to influence the health and
healing indicators of the environment, the
greatest the presence of patient in the site.

Surger Hospitalization of Medium environmental stress level. Patterns
gery patients 1,234,
: I““e“s":g 50"““‘;1““0"’ IF’md“Cl‘)‘_‘l"“Y and Reducing recovery time, regulating heart 6,8,9,11
creativity, problem solving ability. rate and blood pressure, increasing
Reducing stress and anxiety. I immunity and controlling hormones,
reducing anxiety and stress, increasing
Some design limitations because of positive feclings, vitality, calmness,
related standards and relationships. Low satisfaction, self-csteem, improving
presence of patient in site, spatial H spirituality.
diversity, high stress level. | L
R T o Diagnostic labs SPeCIal care Some special standards of design, the Patterns
Increasing concentration, productivity, amount of patient presence in the 1,6,9
calmness and self-awareness. Reducing 7 fon B ot o e
stress and anxiety. B 3 3
____________________________________ ' condition. High environmental stress.
Some design limitations, high crowd, The great importance of health issues and
spatial diversity, high stress, moderate it it e off el
Spa pm;/l;‘ rosence. L standards of design; The amount of
- ; tal stress is very high.
Patterns | Clinic Events (Accidents environmental stress is very high. Paterns
14,68, Inereasing concentration, productivity and emergencies) |  Pace ofaction, increasing productivity, 1.4.6.9.11
9,11 and task performance, influence on increasing positive mood and impact on T
health indicators. Reducing stress and LS
health indicators. Reducing stress and
anxiety. ' oty

The amount of stress and crowd of
individuals is very high; the
possibility of applying biophilic
design tactics

Waiting space
for patient
companions

Patterns
1,2,3,4,5,6,7

Reducing stress and anxiety,
increasing social interactions,

Greater potential for implementing
Services biophilic design tactics
(restaurant,

coffee shop)

Repairing mental exhaustion, increasing
pleasure, reducing anger and self-
b increasing social cohesion.

8,9,10,11,12

g spirituality, i

p
satisfaction, reducing distress,

Reducing stress and anxiety.

increasing helping others.

Patterns
1,6,8,10

Patterns
1,2,3,4,5,6,7,10,12,13,14

Fig. 5. The Biophilic hospital design model
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34. Terrapin Bright Green

35. Nature in the space

36. Visual Connection with Nature

37. Non-visual Connection with Nature

38. Non-Rhythmic Sensory Stimuli

39. Thermal & Airflow Variability

40. Presence of Water

41. Dynamic & Diffuse Light

42. Connection with Natural Systems

43. Natural Analogues

44. Biomorphic Forms & Patterns

45. Material Connection with Nature

46. Complexity & Order

47. Nature of the Space

48. Prospect

49. Refuge

50. Mystery

51. Risk/Peril

52. Web Of Science

53. Scopus

54. Science Direct

55. Odtra Hospital in Sweden

56. Khoo Teck Puat Hospital in Singapore

57. Ng Teng Fong Jurong Hospital in Singapore
58. Dell Children Hospital in Austin Texas, America
59. Royal Children Hospital in Melbourne, Australia
60. Alexander Health
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Wy (S
. Nilsson
. Ulrich
. Kaplan & Kaplan
Hartig
Heerwagen
. Browning
Bratman
. Wilson
. Biophilia Hypothesis
. Kellert
. Soul
. Restorative Environmental Design (RED)
. Biophilic
. World Health Organization
. Bill Hettler
. National Wellness Institute
. Attention Restoration Theory(ART)
. Stress Reduction Theory(SRT)
. Kuo
. Social Cohesion Theory
. Keniger
. Erich Fromm
. Biophilous
. Necrophilous
. Exploitation
. Aversion
. Control
. Affection
. Intellect
. Attraction
. Symbolism
. Spiituality
. Habitat
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gdaylighting in indoor spaces. Lighting is one of the most important environmental
i parameters in office spaces. The employees spend most of their hours in office spaces
iduring the day, and most of their activities are based on receiving visual information
i from the surroundings. Besides, being satisfied with lighting conditions is one of the main
g'elements that significantly affects the environment’s overall comfort level. Currently, in
iIran, the visual comfort zone and the preferred illumination level are not defined for office
i spaces, and experts refer to the findings achieved in other countries. To assess the lighting
{in architectural spaces and define the conditions for conformity in many standards, the
gauthors have used some metrics as the physical measures. Generally, there are static and
i dynamic metrics to evaluate various aspects of daylight. Static metrics, such as illuminance-
ibased daylighting metrics and Daylight Factor (DF), are typically evaluated based on
{illuminance and have been used in building regulations for a long time. In most standards
i and codes, the minimum recommended illumination level for working planes in a regular
%ofﬁce is 500 Ix. Due to climatic and cultural differences, the findings of other countries
i may not be appropriate for Iran. On the other hand, many studies have been conducted to
ifind an acceptable lighting level in offices; however, the results show the acceptable range
§for illuminance in different countries is not the same. So, this paper tries to investigate
§the satisfaction range with the illumination level in office spaces which architects and
iresearchers could use. Therefore, a field measurement was conducted to evaluate the
{illumination levels, and to examine the effect of lighting conditions on employee level of
i satisfaction and perception of lighting level with actual illuminance levels in office spaces
§in Tehran, using both questionnaire and physical illuminance measurements.

ETHODS: The focus is on six office buildings in the metropolis of Tehran, Iran. The
: buildings were selected to consider different spaces in old and new buildings, one-
istory and high-rise buildings, open plan, and cubicle offices with varying orientations.
§The selected rooms were one, two- or multi-user offices, located on different floors, with
Evarious window orientations and an optional atrium/outside window. Fluorescent interior
%artiﬁcial lighting was used in all spaces with a color temperature between 4000K and
{5000K. The survey involved 509 questionnaires (280 were filled out in summer and 229
{in winter).

INDINGS: Most of the participants have spent at least three months in their offices

and have been adapted to the environment. All participants were Iranians (to avoid
ithe impact of occupants’ culture on lighting perception). Most of them reported that
%they spend more than 8 hours or between 6 to 8 hours in their offices during the day.
§Fie|d measurement includes illuminance, temperature, and relative humidity. The
i questionnaires were filled out in 146 and 109 rooms in summer and winter, respectively.
i At the same time, while users completed the questionnaire, the physical parameters
i were measured. The Spearman rank correlation coefficient was applied for quantitative

S, =
E] https://dx.doi.org/10.30475/isau.2020.195247.1263 °PEN(;;T‘ ACCESS

* Corresponding Author:
Email: fayaz@art.ac.ir
Phone: +98(912)3931939



https://orcid.org/0000-0002-9581-3025
https://orcid.org/0000-0002-0758-4171

The acceptable illumination level for office occupants in Tehran

Extended ABSTRACT

: variables. By using a monotonic function, the Spearman rank correlation coefficient is a
i non-parametric measure that assesses statistical dependence between two variables to
i describe their relationship.

ONCLUSION: The results revealed that occupants were more satisfied with higher
levels of illuminance. The measured illuminance is categorized into certain levels to

! investigate the acceptable range for the lighting level. For this purpose, the measured
lighting level was classified into 14 ranges. The values of less than 300 Ix are in the first
i category, higher than 900 Ix are in the last category, and the values between these
i mentioned ranges are classified into 50 Ix intervals. The highest satisfaction from the
i environmental lighting level is provided in the illuminance range between 600 to 649
glx. The illumination level above this range results in more satisfaction compared to
{illumination levels less than 550 Ix. Thus, there is an optimal range of satisfaction with
i lighting level, and the preferred lighting comfort range for the investigated office spaces
i is between 600 to 649 Ix. While the illumination level higher than 550 Ix is acceptable for
most of the occupants.

{ HIGHLIGHTS:

i - Define lighting limits to provide visual comfort in office buildings in Tehran.

i - Evaluation of the current lighting situation in Tehran office spaces

- The use of questionnaire to determine effective parameters on lighting comfort.
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Table. 1. Age and gender of the participants (%)

Female Male Total

<30 64.63 35.36 16.11
30-39 53.57 46.42 38.50
40-49 49.25 50.74 26.32
50> 62.88 37.11 19.05
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Table 2. Measurement devices

Device Resolution Accuracy
LX-1128SD 1 LUX + (4 %+ 2dgt)
Air temperature 0/1°C +0/8 °C
WBGT-2010SD Black globe 0/1 °C +0/6 °C

temperature (TG)

HT-3007SD

0/1 % R.H.

=70% RH: + (3 % reading+ 1% RH)

<70% RH: +3 %RH

LIGHT METER

=K |
|

S
den
b I

Fig. 3. Measurement tools. Lux meter(a), Thermometer (b), Hygrometer (c)
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Table 3. Parameters and variables in previous studies
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Parameters The research aims to investigate Ref
Horizontal and vertical Relationship between physical (Iwata et al. 1994)
illuminance variables and assessment of lighting

conditions

Horizontal illuminance,
luminance, DF, ADF

a system to increase the penetration of
light and visual comfort

(Courret et al. 1998)

ADF

Occupants' satisfaction with lighting in
the workplace

(Roche et al. 2000)

Horizontal and vertical
illuminance

Thermal and visual comfort effect of
thermal conditions on the perception of
light

(Laurentin et al. 2000)

Vertical illuminance, sky Relationship between measured (Velds 2002)
luminance parameters and glare

Horizontal illuminance, The effect of light distribution and Wienold and )
luminance glare on visual comfort (Christoffersen 2006

Indoor and outdoor
horizontal illuminance

Acceptable illuminance, the impact of
illuminance on the perception of the
indoor environment

(Nicol et al. 2006)

Iluminance, temperature,
relative humidity, IEQ

Relationship between physical
variables and visual comfort

(Fransson et al. 2007)

Horizontal illuminance

The effect of changes in ambient light
intensity on an acceptable range.

(Kim and Kim 2007)

Horizontal illuminance

The impact of daylight illuminance
changes on visual comfort

(Catherine et al. 2007)

Daylight and artificial light
illuminance

the effects of daylight in the classroom
(the amount of annoyance light from
the sun's radiation)

(Axarli and Meresi 2008)

Horizontal illuminance,
luminance, view

How occupants percept and evaluate
lighting conditions

(Dahlan et al. 2009)

Horizontal illuminance, view

View and [EQ

(Aries et al. 2010)

Horizontal illuminance

Occupants satisfaction with the lighting
system

(Linhart and Scartezzini

2010)

Horizontal illuminance,
luminance

Satisfaction with vertical illuminance,
reflections, and lighting distribution

Van den Wymelenbergab )

(etal. 2010

Horizontal illuminance,
window luminance

Lighting factor affect visual comfort

(Hwang and Jeong 2011)

Horizontal illuminance

Daylight impact on visual comfort and
privacy

(Kilic and Hasirci 2011)

Horizontal and vertical
illuminance, temperature,
relative humidity
Horizontal illuminance

Horizontal and vertical
illuminance, temperature

Perception of light and thermal
condition

Visual comfort and lighting control on
interior design
The efficiency of daylight with
seasonal and daily changes

(Maki and Shukuya 2012)

(Day et al. 2012)

(Konis 2013)

Horizontal illuminance,
Luminance

Visual comfort and design criteria

Van Den Wymelenberg, )
(Kevin 2014
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Fig. 4. On-Site measured illuminance
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Table 4. Spearman coefficient between lighting
satisfaction and illuminance

lighting satisfaction Illuminance
Spearman Correlation 0.528%%*
Sig. (2-tailed) 0.0
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: Place attachment is one of the topics in the field
Received 2019/05/15 of urban design. This concept is a result of linking people with their environment
Reviesed 2020/01/17 iin order to improve environmental quality. The concept of place attachment includes
Accepted 2020/07/23 i different scales, including city, house, and neighborhood attachment; however, peoples’
Available Online  2021/05/31 i attachment to their residential environments is the most important. Place attachment is
manifested in neighborhood attachment formation by staying and living in the residential
Keywords: ienvironments and eventually developing strong interest. Neighborhood centers are
Place Attachment i considered the most prominent component of neighborhoods and play an important
Exploratory Factor Analysis irole in keeping the neighborhood alive to shape neighborhood attachment for residents.
Neighborhood Center Kooy-e-Asatid neighborhood center located in district three of Yazd is the main part of the
Yazd neighborhood; however, it is faced with many environmental issues such as deteriorated

i social relationships and declined security due to the reduced presence of people. There
: are other destructive problems in this neighborhood center, such as the loss of cohesion
iand spatial integrity due to unbuilt spaces and consequently reduced place attachment
{and bad quality of life. However, there are some considerations that place attachment can
Use your device to scan H. ’ . . .
and read the article online iincrease people’s presence and make sense of attachment in their neighborhood center and
: functionally save it from isolation. Therefore, the main purpose of this quantitative study
iis to determine the affecting factors and their impacts on promoting place attachment.

ETHODS: In this regard, in order to collect information, library documents and

: resources, interviews, field observations, and questionnaires have been used.
iEventually, in order to analyze the obtained data SPSS software has been used. The
i questionnaire designed to be distributed among the residents of the Kooy-e- Asatid
neighborhood consisted of 44 questions of variables, and in order to measure the results,
%a 5-point Likert scale was used. The statistical population included all 1182 people (342
i households), and the sample size was 181 questionnaires, calculated by Cochran’s formula
i at 95% confidence level with p = g = 0.5 and with error d = 0.1. Then, they were distributed
i among the respondents by using the available sampling method. In order to assess the
reliability of the questionnaire, the “Cronbach’s alpha” test was used, and to evaluate the
inormality of data distribution, the “Kolmograph-Smirnov” test was utilized. The Bartlett
itest was applied to determine the correlation between the research data. Finally, the

v exploratory factor analysis test was used to analyze the affecting factors on the promotion

i of residents’ place attachment.

Number of References
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Number of Figures

6 INDINGS: Findings indicate that among the factors extracted from the questionnaires,
B {0 physical-visual factors (cumulative factor load of 20.769), individual characteristics
= i (cumulative factor load of 36.645), personal and collective memories and values (
=1 i Cumulative factor load 45.760), spatial facilities (cumulative factor load 544.184) and
Number of Tables distance from neighborhood center (cumulative factor load 58.900) have the most impacts
9 i on Kooy-e- Asatid neighborhood residents’ place attachment, respectively. Furthermore,
i among the obtained factors, the physical-visual factor with indicators such as architectural
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Extended ABSTRACT

?features, visual signs, type of materials, etc., had the most impact on Kooy-e- Asatid
i neighborhood residents’ place attachment. Apart from the similarities in physical-visual
§contributors in Kooy-e Asatid and other studied urban areas, architectural features
isuch as designing living spaces by considering proportions and their differences from
i other contemporary neighborhood centers are very important features in Kooy-e-Asatid
neighborhood.

ONCLUSION: After examining the findings, it can be stated that according to physical-
: visual factors, some features such as individual characteristics, personal and collective
i memories and values, spatial facilities, and distance from neighborhood center can
i help the creation of place attachment in contemporary urban centers. Some different
gsuggestions can also be made to promote place attachment in contemporary urban
i neighborhoods centers:

1. Accurate and calculated design of space in neighborhood centers and paying attention
to design features such as the proportions, balance and harmony of space with the
existing texture in order to differentiate it from other neighborhood centers;

2. Designing contemporary urban context based on historical context to shape the
identity of new urban neighborhoods;

3. Consideration of neighborhood values in designing the neighborhood centers in order
to engage people with the place and encourage them to have a greater presence.

4. Creating a connection between different spaces and providing an atmosphere of a
collective space into the neighborhood centers in order to create continuity and integrity
of spaces.

i HIGHLIGHTS:

i~ 41 variables are identified in six categories for research.

- After exploratory factor analysis test, 5 influencing factors were identified; Physical-
§visual, individual characteristics, personal and collective memories and values, spatial
i facilities and distance from the center.

i~ Compared to other conducted studies, in addition to similarities in physical-visual
%contributors, among the residents of kooy-e- Asatid neighbourhood, architectural
i features such as designing spaces by considering proportions and it’s differeces from other
i contemporary neighborhood centers are very important.
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Table 1. Theoretical course of place attachment from different theorists’ perspectives

Year Author Definition of place attachment

1 1962 Heidegger The relationship between human and environment is one that grows
with his efforts to acquire an identity, which in turn leads to emotional
attachment to a place.

2 1974 Tuan Influential relationship between people and place.

3 1981 White Evaluating users in recreating the environment, which includes two
dimensions: functional meaning (related to the activity of special
needs) and emotional-symbolic meanings.

4 1983 Shumaker & Taylor A positive effect between people and their environment.

5 1984 Schulz It refers to the physical, emotional and social dimensions of the
environment.

6 1992 Hummon Emotional conflict with place

7 1992 Low Individual cognition or emotional connection to a particular
environment or territory.

8 1992 Altman & Low An interaction of influences and feelings, knowledge and beliefs, and
behaviors and actions in referring to a place.

9 1992 Riley An effective relationship between people and the environment beyond
cognition, preferences and judgment

10 1992 Williams et al. Refers to a personal connection that one feels with a particular place.
Like the concept of experience, the place of attachment emphasizes
emotional interactions.

11 1992 Lalli Place attachment is part of the identity of a place.

12 1992 Brown & Perkin ~ Place attachment involves a dynamic but lasting bond between people
and a valuable community such as the home environment.

13 1995 Harris et al. It is the original and complete feeling of well-being and happiness.

14 1996 Twigger — Ross &  Effective relationship between people and specific places

Uzzell

15 1997 Klatenborn The relationship between collective influence on the physical
environment

16 1998 Peet It happens when people find themselves in a place, live and experience
it, and then find meaning and understanding through interpretation.

17 2000 Moor Place attachment focuses on evaluating places

18 2001 Jorgensen & A constructive approach, which provides insight into the way people

Stedman see the physical environment.

19 2009 Trentelman Place attachment is used to examine relationships between individuals
and both natural and man-made environments.

20 2010 Rollero & Piccoli  Considers interactions and emotions, knowledge and beliefs and
behaviors in reference to a place.

21 2013 Seamon Place attachment is rarely fixed. You need to pay attention to how
places and emotions change over time.

22 2018 Ujang and Zakariya Place attachment is essential in maintaining the attractiveness and
meaning of places.

23 2018 Lestari & An emotional connection that is not only focused on the physical

Sumabrata conditions of the place but is covered by the physical conditions of the
environment, people and their lives in the places.

24 2018 Silva et al. Place attachment refers to a sense of place and connection with it and

includes functional, symbolic and emotional dimensions.
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Table 2. Research background in internal resources
Year Author Topic Findings
1 2012  Amir Kafi & Affecting factors on Local social connections, access to facilities, a
Fathi neighborhood attachment. sense of security and social order.

2 2012 Sadeghietal. The relationship between Welfare facilities and facilities, organization,
physical design in residential ~quality of interior spaces, social interactions,
complexes and the sense of type of access and view
place attachment.

3 2015  Sajadzadeh  Place attachment  and This study states that the factor that causes a

et al. perception of environmental sense of satisfaction in the neighborhood is first
quality in a traditional the existence of place attachment and then
neighborhood. environmental quality.

4 2016  Zamani & Affecting factors on place Duration of residence, social ties, memory,

Honarvar attachment in urban physical-spatial, functional-behavioral and
neighborhoods. experimental-aesthetic, experimental-
perceptual and environmental parameters.

5 2016  Naghdi,etal. The role of social capital on Social values, memories and events, duration
place attachment in of acquaintance with a place, rate of presence
traditional neighborhoods. and use of the place and memorable place.

6 2017 Rahimi, etal Components of place Individual emotion, age, gender, marital status
attachment in neighborhood and level of education.
and city scale.

7 2016  Pirbabaei, et Investigating the effect of Age, gender, marital status, occupation,

al. individual factors on place housing status, length of stay, method of
attachment. movement and walking rate.

8 2017  Rahimietal The effect of palce scale on Existence of nodes (city scale), signs
palce attachment (neighborhood scale), participation and social

relations of residents.

9 2017  Masoumi & Investigating the effect of Open soaces, green spaces, sidewalks, city

Mir Khatib designing open spaces of furniture, walkways and seating areas.
residential complexes in
creating a sense of place
attachment.
10 2018  Karimi The role of physical and Exterior access, building aesthetics, building
Moshaver & social elements on palce density and green space, building volume and
Nikokhoi attachment. green space.
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Table 3. Research background in foreign sources

Year Author Definition of place attachment
1 2003 Brown et al. Place attachment in Promoting  social relations, attracting
recreated neighborhoods residents and increasing citizen participation.
2 2006 Manzo & Perkins The importance of place Individual  feelings and  experiences
attachment in community ~ Emotional communication to place.
participation and planning
3 2010 Scannell & Definition of attachment and Person dimension (individual meanings),
Gifford its framework spiritual dimension (effective cognitive and
behavioral elements), dimensions (spatial
levels, salient features of social or physical
elements).
4 2015 Clark et al. The effect of place Interaction with neighbors, local
attachment on sustainability = communication, use of neighborhood
in the neighborhood facilities, neighborhood satisfaction
5 2017 Scannell and The effect of place Place attachment increases the level of self-
Gifford attachment on psychological esteem, meaning and belonging of users. In
satisfaction addition, visualizing places on a particular
geographic scale will help improve meaning
and belonging.
6 2018 lu et al. Place attachment in Get to know your neighbors, get involved in
neighborhoods public neighborhood events, have a good idea
of the neighborhood and provide private
services in the neighborhood.
7 2019 Fornara et al. Place attachment in Spatial self-efficacy, spatial anxiety, services

residential areas
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Table 6. Bartlett test and KMO numerical value

Kaiser-Meyer-Olkin Measure of 0/741

Sampling Adequacy.

Bartlett Approx. Chi-Square 3269/527

spherical Df 946
test Sig. 0/000
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Table 4. Cronbach’s alpha test result

Number of Cronbach's Cronbach's
indicators standardized alpha
44 0/925 0/908
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Table 5. Demographic information of the sample

population
Variable Percentage
Gender Man 51/39
Female 48/61
Age 18 and below 9/39
18-35 34/80
35-50 15/33
50-65 18/79
65 and up 3/87
Marital Married 64
status Single 36
Type of Personal 70/71
ownership Rent 29/29
Type of one story 13/25
housing Two story 60/77
three story 20/99
Place of In this 14/91
birth neighborhood
Outside this 82/87
neighborhood
Education Diploma and 22/09
level lower
Masters 49/17
Masters 23/75
P.H.D 3/31
Job student 20/99
Employee 22/09
Free 20/99
housewife 18/78
Unemployed 2/20
Other 2/89
Residence 5-1 19/8
record 10-6 20/99
(year) 15-11 28/83
20-16 24/86
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Table 7. Prioritization of indicator

Total Variance Explained

b= Initial Eigenvalues Extraction Sums of Squared Rotation Sums of Squared
% Loadings Loadings

g* Total % of Cumulative  Total % of Cumulative  Total % of Cumulative
8 Variance % Variance % Variance %

1 13/832  31/437 31/437 13/832  31/437 31/437 9/138  20/769 20/769

2 6/196 14/083 45/520 6/196 14/083 45/520 6/986 15/876 36/645

3 2/919 6/633 52/153 2/919 6/633 52/153 4/010 9/114 45/760

4 2/275 5/171 57/324 2/275 5/171 57/324 3/707 8/424 54/184

5 2/140 4/864 62/187 2/140 4/864 62/187 2/075 4/717 58/900

6 1/612 3/663 65/850 1/612 3/663 65/850 1/942 4/413 63/313

7 1/368 3/110 68/960 1/368 3/110 68/960 1/683 3/826 67/140

8 1/194 2/714 71/675 1/194 2/714 71/675 1/576 3/582 70/722

9 1/030 2/340 74/015 1/030 2/340 74/015 1/449 3/293 74/015

10 0/949 2/157 76/171

11 0/915 2/079 78/250

12 0/856 1/946 80/197

13 0/708 1/610 81/807

14 0/646 1/469 83/276

15 0/591 1/343 84/619

16 0/563 1/280 85/899

17 0/554 1/259 87/158

18 0/497 1/130 88/287

19 0/471 1/070 89/357

20 0/413 0/938 90/296

21 0/400 0/910 91/205

22 0/373 0/847 92/052

23 0/352 0/800 92/853

24 0/306 0/696 93/548

25 0/276 0/626 94/174

26 0/268 0/609 94/783

27 0/260 0/591 95/374

28 0/246 0/558 95/932

29 0/218 0/496 96/428

30 0/207 0/471 96/898

31 0/192 0/437 97/336

32 0/170 0/387 97/723

33 0/159 0/361 98/084

34 0/125 0/284 98/368

35 0/121 0/275 98/643

36 0/108 0/244 98/888

37 0/097 0/220 99/107

38 0/091 0/208 99/315

39 0/081 0/183 99/498

40 0/071 0/161 99/659

41 0/051 0/115 99/774

42 0/046 0/105 99/879

43 0/029 0/066 99/945

44 0/024 0/055 100/000

Extraction Method: Principal Component Analysis
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Fig. 5. Three-dimensional distribution of indicators

Table 8. The rotated matrix of factors

Rotated Component Matrix*

Component Component
1 2 3 4 5 6 7 8 9
Architectural features 0/835 0/255 0/138 -0/137
Materials 0/803 0/221 0/178 0/101
Green space 0/800 0/117 0/138 0/210 0/168
Visual signs 0/762 0/143 0/125 0/159 0/236 -0/152 0/105
Open Spaces 0/750 0/219 0/190 0/144 0/195
Uniqueness 0/748 0/225 0/113 0/205 -0/149 0/214
Intra-neighborhood micro-uses 0/736 0/328 -0/202
(services)
Lighting 0/732 0/256 -0/198
Various accesses 0/713 0/241 0/148 0/281 -0/137
Purity 0/687 0/283 0/161 0/195 0/184
Communication with Surrounding 0/616 0/134 0/478 -0/116
Rooting of the place 0/578 -0/124 0/411 0/513
Existence of relatives 0/555 0/134 0/115 -0/191 0/504
Existence of fence and wall (closed) 0/546 0/232 -0/490 0/358 0/103 0/196
Simultaneous use of all ages 0/496 0/200 0/348 0/370 0/139 0/147 -0/110 -0/114
Feeling of security 0/411 0/154 0/353 -0/163 0/287 0/171 0/373 -0/269
Marital status 0/869 0/108 -0/167
Age 0/864 0/146 -0/161
Education 0/103 0/849 0/147 0/110
Type of housing 0/204 0/848 0/122 0/213
Duration of residence 0/180 0/848 -0/116
Property status 0/168 0/843 0/217
Gender 0/843 0/120
Job 0/144 0/771 0/174 -0/182
place of birth 0/321 0/693 0/245
Collective memories 0/156 0/865 0/188
Individual memories 0/224 0/790 -0/177 0/125
Common values -0/169 0/643 0/316 0/289 0/177 0/211
Resident participation 0/484 0/643 0/101 0/128 0/150 0/130 -0/167
Local ceremonies and rituals -0/347 0/581 0/194 0/347 0/164 0/167
Urban furnitures 0/333 0/277 0/507 0/386 0/185 -0/281
Space continuity 0/377 0/154 0/747 0/113 0/102 -0/130
Simultaneous use of all classes 0/241 0/737 0/369
Spatial diversity 0/274 0/189 0/145 0/723 0/204 -0/107
Boarding presence 0/365 0/171 0/662 -0/193 0/114 0/225
Social interactions (communication 0/201 0/305 0/550 -0/534
between people)
Distance from neighbourhood 0/117 0/199 0/851 0/137
center
Neighborhood size 0/404 0/206 0/567 0/244 0/278 -0/102
The shape of neighbourhood center 0/350 0/407 0/438 -0/129 0/315 0/337 0/169
Personal beliefs 0/312 0/765 0/305
Feeling of survival 0/313 0/308 0/151 0/131 0/540 -0/145 0/409
Income - 0/125 0/302 0/152 0/761
0/154
Feeling calm and comfortable 0/350 0/108 0/294 0/215 -0/761
Ability to be seen 0/201 0/191 0/229 0/127 0/186 0/741

Extraction Method: Principal Component Analysis

Rotation Method: Varimax with Kaiser Normalization

Rotation converged in 20 iterations
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Table 9: Naming (labeling) agents

Physical-Visual

5 , 237
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o = g <
Factor load 0/616  0/687  0/713  0/732  0/736 0/748 0/750 0/762  0/800  0/803 0/835
Cumulative percentage of data changes:20/769
Individual Characteristics
Indicator place Job Gender  Property status ~ Duration  Type of Education Age  Marital
of of housing status
birth residenc
e
Factor load 0/693  0/771 0/843 0/840 0/848 0/848 0/849 0/864  0/869

Cumulative percentage of data changes:36/645

Individual and collective memories and values

Indicator Resident participation Common values Individual memories Collective
memories
Factor load 0/620 0/641 0/708 0/712

Cumulative percentage of data changes:45/760

Space facilities

Indicator Boarding presence Spatial diversity Simultaneous use of all Space continuity
classes
Factor load 0/662 0/723 0/737 0/747

Cumulative percentage of data changes:54/184

Distance from the center of the neighborhood

Indicator

Distance from the center of the neighborhood

Factor load

0/851

Cumulative percentage of data changes:58/900
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Attachment to kooy-e- Asatids’ Neighbourhood from Residents’ perspectives j ‘
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: The experience of designing educational spaces,
Received 2019/11/17 or more generally, learning environments, has always been challenging for architects;
Reviesed 2020/04/27 i since this type of design has had some different ways of thinking in the field of education
Accepted 2020/09/02 iand philosophy of education. Studies show that designing such spaces can promote or
Available Online  2021/05/31 ‘hinder learning. Accordingly, one of the most fundamental issues of modern education
Eis clarifying the role of education through the scientific cognition of the individuals,
Keywords: i which relies on children’s psychology. The study of the historical evolution of teaching
Experimental Learning iand learning theories shows that psychologists have changed their view of observing
Delphi Method i the behavioral reactions from paying attention to environmental stimuli (similar to some
Learning Environment fanimals) in the form of a behaviorist approach to paying attention and contemplating
Educational Design |n mental learning processes in the form of the cognitive approach. They try to produce

i personal knowledge in the real environment and in the form of a constructivist approach. In

i this article, one of the latest and more popular learning theories among researchers is the

gtheory of experiential learning that has been selected to provide optimal and appropriate

i design solutions. The theory of experiential learning is consistent with the new approach
e o ito learning, emphasizing the important and active role of the learner in teaching. It shows
i the specific importance of practical work and experience. In this new view, learning in its
most effective form is achieved through objective experience. In Iran, too, most individuals
iand children spend a significant amount of their lives in educational places; however, the
ilack of efficient educational environments that can create a good context for achieving
ithe right educational goals is very evident. Searching for architectural design solutions
§and creating a suitable space for radical and successful educational theories is one of the
isignificant issues in this field. Among the studies conducted in this regard, some studies
i have been conducted in the field of experiential learning and its impact on the learners.
iThere are other studies that have investigated the quality of architectural educational
i environments with an emphasis on specific factors. Still, neither of them deals with the
relationship between experiential learning and the qualitative components of architecture.

Number of References i This article aims to achieve a model of spatial indicators affecting experiential learning that
47 icould act as a conceptual framework in planning and designing learning spaces for the
i builders. The main question of the research is how the educational space provides the
necessary opportunities for the most effective form of learning achieved through objective
: experience.
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umber ot rigures ETHODS: In this article, the spatial indicators of experiential learning have been

3 H developed and refined, and an appropriate model is proposed using the “Delphi”
| i method. This method is a structured process for collecting and classifying the knowledge
==t {available to a group of experts conducted through interviews and distribution of

i questionnaires among individuals and by the control of feedback on the answers and
§the comments received. Also, in this study, in order to determine the importance and
i weighting of the data obtained from the Delphi method, the (Shannon entropy) technique
{ has been used, which is one of the multi-criteria decision-making methods, and its purposa
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Extended ABSTRACT

?is to weigh and prioritize criteria and indicators. This method, which is also used in content

i analysis, is the development of a mathematical formula to be used in data analysis and
¢ has more credibility and power to analyze and prioritize indicators in comparison to the
traditional method of frequency and average.

INDINGS: Based on the findings of Shannon algorithm, the indicators of “nature and
: 0 places of experience and touch of water, soil, plant” and “group learning spaces”
i and then the index of “school design pattern as a house” have the greatest impact on
i experiential learning. Accordingly, the category of indicator of “naturalism and self-
discovery” has the greatest impact on experiential learning, followed by the indicator of
i “identity”. The indicators of “diversity and flexibility”, “socialism” and “collectivism” are
i next in this category, respectively, with a slight difference in terms of the average weight
i of the category. Finally, the model of the spatial indicators of experiential learning with 23
! indicators in 5 thematic categories is explained in Figure 3. In these indices, the order of
the indicators in each category is significant and classified based on their importance. The
i priority of each category is also seen in the extent of its impact on experiential learning.

ONCLUSION: Children’s environment can act as a deterrent or facilitator of their
; learning, development, and upbringing. Creating a suitable environment can pave the
i way for children’s effective learning and increase their desire to be in the environment.
%According to the research literature, experiential learning theory is one of the most
i successful and latest theories of learning among researchers and is effective in the
i academic achievement and creativity of learners. Data collection and analysis by Delphi
i research method showed that the index of “naturalism and self-exploration” has the
greatest impact on the promotion of experiential learning in learning spaces, followed by
i the index of “identity”, “diversity and flexibility”, “socialism” and “collectivism”. These five
i categories of indicators are presented in the proposed model as spatial indicators effective
{ in promoting experiential learning in order of priority. In line with the practical components
of this model in designing learning environments and in response to the research question
ion the quiddity and the way of space architecture for the realization of experiential
i learning, it can be noted that among the single indicators, two indicators had been the
i most effective. These indicators were “nature and the places of experiencing and touching
%water, soil, plants “, and “group learning spaces”. After that, the index of” school design
i pattern as a house “had the greatest impact on experiential learning. In addition, other
i architectural solutions, in order of the indicator weight, include spaces and opportunities
i for practical and experimental work, the flexibility of space and furniture, and the ability
of children to create their own learning environments, the use of indigenous patterns and
local and familiar forms, less crowded classrooms, proximity to important urban centers,
i and community-based learning.

| HIGHLIGHTS:

i - Compilation of spatial indicators of experimental learning and presentation of a suitable
model using them has been done with the help of “Delphi” method and in order to weight
i the data obtained from this method, Shannon entropy technique has been used.

i - 23 codes were identified in five thematic categories as spatial codes affecting experimental
i learning.

i - The most important spatial indicators influencing experiential learning are the indicators
of “naturalism and self-exploration”, “identity”, “diversity and flexibility”, “socialism” and
i “collective”.
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Table 1. Summary of the historical course of learning approaches

Learning Constructivism Cognitivism Behaviorism
theories
Components
Source of All existence of man Mind body
knowledge (Unity of body and mind)
The concept of Learning in a real and authentic Internal mental process Represents
learning environment and acquiring general (problem solving Stimulus and response
skills through experience in the all- thinking, memory, (Change in behavior)

encompassing mind

perception, etc.)

The basis of Build personal and unique

Understanding and Conditioning and repetition

learning knowledge processing information
(Person focus) (Knowledge focus)

The role of the Simplify, guide, engage, create Creating content for Manager, providing stimulus,

teacher opportunities for the learner to learning activities, manipulating the learning
think and explore, challenge current applying cognitive environment, providing
ideas principles to simplify reinforcement, information
cognitive processes transmitter

The role of the Active, select information, Active information Passive receiver of

student hypothesize, collaborate with processor, applying information and knowledge,

others, build your own knowledge
based on past experiences
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Fig. 1. Experimental learning cycle (Kolb, 1984, quoted
by Seif, 1392, 277)

Solons CiS bl 8 ousite slaiagh

o0 L)l o], 09 5 55 05 a5 Laiag)
5 ool I8 ajeel slalad g )lame I ols
Lapl sl e (ulitily) (ogmas 55 (ol lSal,
03—y 00)51 Y J}J—? 5O o> )5_10 Ao woileals 4_‘.‘)\

]

wylne La 5ol gly Sl ol dlae ool 4o
ol gload g Al ijgel slalad 5l eolar ul
isel Sl ~‘~5L’ 099 9 S Do
ST L asas (S50l by, ol el 0ol o, L
20 &5 Sl g slodd 0 gl by
Juss ) 5ol ils g pdae g oot (o )s aslip
e oy Ul 18 Sk el S
3loslaiwl ogou 05 4o Wgliie loony) g S o
Ssbate Lld 5o gl sl sl sbdd 5 cond
S i Lo ol sled o aosl aas o )]
s Ao hje—0l 0gu s oyl a5 cwl ool cl
Glainen (WIS e 5l 7 L5 sl gl 45
L sl sais ;g 9o OIS Lo 0]
e Labigel (B p oS el e 0l SOl
Sl g We—b 4Ll WS e sl gl e o
Sl slaghisel Lo )5 J5l slaijsal

WS eSS SeaSy L S

Ol aaly (s am Loty 5,00 55
alox ) alidee Jalge 5 (25 =50k slaS—
Arizi,) aSlasl e c8 iy 5 B
¢ Asgari & Asgari, 2017 ¢ Seif, 2013 ¢ 2010
Kolb,1995 & 1984 ¢ Abolghasemi, et. al, 2019
Moenikia ¢ Simy & Kolb, 2007 ¢ Jarvis, 2005 ¢
(& Babelan, 2010

il 0,99 [ @Lw.ml) 9 Ah_wﬁm ‘LFS"M‘ 0,99 )‘

b o olb 8 ool slajls %
Nikravesh & Tabaeian,) a_il o S5 5 o go
Gloas ) o pudine glagyal, Ko s S (2017
odes alal s ol 1 a s lalas g Lo las
ilgs e 3 585y l3emel Sl laiil cslbl
o=l 5 9sb o o 8jsel slals oSl
aadd ol laad Lalad ol aS ols 0g g oliel
Kamelnia,) scwe cowbe Kool g i (o590l
Cgr ol slacls 5l lacgome 5L (2014
Qg_..uu_cbdjwjtgoﬁd_buu&ol_au‘
Y wla oy a il emen |, e (S0 S
sl

PRGN EPC NN DS LI g EE R
0o z ke (David Kolb) cIs >0 5 ,5ob
5 JLsb (oS oten iy ST 0 45 Cl
s io Cwotl g oi9al 4 005 LS ol oS s
=9 o9 gl b e a4 g (e )
(ot 3l (=S5 ¢ (Kadivar, 2013) el gl= |
S50k 059> 50 Slallbs ¢ 5 S le 5 5 IS8 3G
O S St Sy a8 Coulan o8 1 e
(Amin Khandagh & Rajaei, 2013) s,ls ;L dixs
JRRER SRV UNE G- PRUEN [CR PP N

€0, 8 pasd an,z? jo JSCh s ol 5l aals ol
a8 il yo (Kolb , 1984) 55 i o J—ol>
0)lsd S g pelsd 16T 0k pothe 5 (e A
0,8 bl ool ol s o, jelateas Lagy]
S S slail Sl e Lo j5 5 50
5305 Jlos!l 5 oMles clole wylie S8 Ly cey
(o yde «edS o5 o (Khandagh & Rajaei, 2013
Sloas S0l ouisS Jup—ud g Losal, a0 L
pplis  gat b d o Pl 0 og s 4 S Cl

(Faizi & Dejpasand, 2015) oL 0,0 1,

S aialp Sy ) Ly ol e ey 55

Omgbe 8w Fa (Jal e ol el glad> e
Lo €S slod? o ey, Lo €0 S s
el S5 mpstio Ly €8, 5 S8 o Lol oanl i
e o ymn Jab 5,8 inlej] Ly €polaploshy
O 534S d9e= ol 5l (6, Sok A (e 4
po—tia 210 05T 05 b go Jol> o5l o)low
5 =S ol 5l gl 5l ol el g5l
3 mS ol an (Aol cnalin .aul (g0l il 4 ellas
§ g oo 4SS (5 ey y—olie jloslaiul g SThol ol
Lo, 5 ols slsslol, 51 g 5ol an (Jlad (o Siules]
G50k Aoy B o a ey ol sl e
e Ay laol 4 S sl (arogl Al €y
00 8ol S g odal e wlowl 00 S0l (5,58 4
PRV PPN S V-Y B0 Y [V K| BV
ol 5l g (slil slpan, 1 Ly Lppeass
el Jat sl aloogain) oy on SLsel



S0l g bamo (13b 30 T 83 )15 g (o370 (6 50U (o G S Ls Jiho (393

IN—1YD Olmio /1 0 5lows . 1Y 0599 . 1 Foe linsls g yle

Table 2. Results of researchers’ research

Researcher

Research title

Key points, general results and solutions

Noghrekar, Muzaffar, Saleh
and Shafaei (1388)

Kindergarten space design
based on the relationship

Variety of natural elements, playfulness of natural elements, freedom of
choice for children, flexible and changeable spaces (with child

between  creativity and involvement), play-child participation, imagination and fantasy, curiosity
architectural ideas
Shafaei and Madani(1389)  Principles of  designing Space for displaying works, combination and continuity of open and

children's educational spaces
based on creativity model

closed space, free plan and definition of space with moving components,
use of colored glass

Mardomi and Delshad Flexible learning  Bringing communication paths and transition spaces to areas for
(1389) environment learning, extending learning areas from closed spaces to semi-open
spaces such as terraces and fully open spaces such as courtyards, creating
mutable (active) collective areas for Multipurpose uses (rest, group

learning, etc.), spatial transparency
Kamelnia (1393) Grammar for  designing Social schools, presence of carpets in classrooms, social squares,

Tahersima, Behbahani and
Bazrafkan (1394)

learning environments

Explaining the educational
role of open space in Iranian
schools with a comparative
study of traditional to
contemporary schools

elimination of corridors and monotonous spaces, small classrooms,
multipurpose space, informal, useful and intimate spaces (such as rest
areas)

Adjacent to important urban centers, school for neighborhood residents,
entrance in harmony with the texture and for pedestrians, common
spaces such as porches and open-air porches as gathering spaces, the
possibility of group work practice and more participation, free choice
route and exploratory behavior

Turkman, Jalalian and

The role of architecture and

Extension of education from closed classroom space to open space, play

Dejdar (1395) physical factors of and nature, variety in form and quality of light and use, difference of

educational environment on different levels, group learning space
facilitating children's
learning

Tabatabayan, Abbas Ali Investigating the effect of Cozy and small spaces for solitude next to collective spaces, children's

Zadeh and Fayyaz (1395)  nature on children's participation in changing the space, green roof, use of materials with
creativity different textures, wide openings, native architecture, multifunctional

spaces, freedom of choice in spaces
Nikravesh and Tabaiean A  new look at the Adaptation of the environment for the disabled, attractive and friendly

(1396)

architecture  of children's
educational environment

environment, individual activities and

Group, privacy, social interaction, indoor and outdoor interaction, porch,
activation of children's center at night, possibility of free play, active
participation of children, independent experience (small cottages and
children's kitchen utensils), lighting, coloring, flexibility Acceptance,
perception and cognition, natural elements (plants, animals, sand),
variety of activities, readability of the environment and invitations, scale,
creative learning, use of children's works

Samadpour Shahrak and

Investigating the strategies

Increasing the connection between open and closed spaces, zoning of

Tahabaz (1397) for improving the open space  functions, use of flexible materials with cheerful colors on the floor and
of primary schools walls, use of movable and light furniture
Tanner (2000) The effect of school Existence of trees and green spaces inside play spaces and
architecture on academic neighborhoods, use of familiar forms and spaces
achievement
Henry (2001) Create a place for people Comfortable chairs and workspaces, changeable classroom layout, colors

(School facilities)

and textures, and attractive patterns for floor and wall coverings

Nair, Parkash & Fielding
(2005)

Wan & Zulkiflee (2012)

School design language

Impact of outdoor
spaces in kindergarten

play

The need for internal and external communication and the importance of
internal and external perspectives as two important principles in the
design of educational spaces

Interactive games and activities, refreshing and uplifting natural open
spaces, design of natural features and elements such as hills

Aziz & Said (2012)

Factors affecting children's
use of outdoor environments

Component Proportions, Human Scale, Space Organization, Contrast and

Mirmoradi, ¢ Farzian & karbasi, 2014 ¢ 2017
Noghrekar ¢ Faizi & Dejpasand, 2015 ¢ 2018
¢ Hoseini, et. al, 2019 ¢ & Dejpasand,2018
Demirkan & Demirbas, 2001 & 2003 & 2007

(& 2008 & 2010
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Suggestions from interviews with experts

-Play space with equipment (observing safety conditions)
-Rest area

-Flexible spaces and furniture in spaces

-An area for planting plants by the students themselves
-Animal care area

Inviting, friendly, welcoming and connecting input from the
outside world to the inside
-Places to experience lighting and using fire (outdoor

cooking), music, sculpture, carpentry and wooden structures,
etc. (playing, making, manipulating, rebuilding and doing)
-Familiarity with technology (computer site, laboratory,

-A space to teach the skills needed in life (firefighting, first
aid, etc.)

-Group tables in the classroom

-Pavilions or outdoor gathering space

-Existence of natural landscape and vegetation

-green roof

-Separation of spaces according to age, loud and quiet, wet

and dry and ...
-Visual stimulation using cheerful colors

-The atmosphere of children's relationship with God
-Proximity of the school to the mosque (strengtheni

cultural and religious patterns)

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
: Internet, curiosity in electronic, mechanical devices, etc.) :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 -Use of local and indigenous architectural patterns !

Final codes

-Human Scale
-Space for displaying students' works

-Low density classes
-School design pattern as a house: elimination of

corridors, comfortable and intimate spaces such as
cottages, the presence of carpets in the classroom, rest
space

-Individual spaces

-Adjacent to public urban areas
-School plan as neighborhood learning centers or

community schools
-Creating social arenas

-Evaluation of school building by community members
-Use of local and indigenous architectural patterns
-Worship space

Inviting input

-Variety of spaces and freedom in choosing the route
-Flexible spaces

-Multipurpose spaces

-Transparency of space

-Collective play space

-Dedicated terrace for each class or several classes
-Group learning spaces (group desks in the classroom or

outdoor meeting space)
-Nature and places of experience and touch of water, soil,

plants
-Animal watching and keeping area

-green roof
-Practical work space (hand work, making, doing,
familiarity with life skills and technology)

doli_diwyy Syao an A B VY lass

oS b glas o my glog—wl Lo ey
30 S lanstio o) il 00 ddl> Al B e
Sl 0 0y clslne plosl jolaie 4 o Jgoz o
S 3l Jol cdllBue sl Voo jed g JolS il
el oo ad 5, 1 s (Jb U @) jpaxis yo

Author suggestions; Resulting from reviewing and
analyzing resources

-Holding some classes outside the building (outdoor

1
1
1
1
1
1
classroom) 1
- Balance and movement games space (energy discharge !
or in-game training) :
- A place to experience and touch water, soil, plants, etc. |
- Privacy and cozy spaces for thinking, personal study, 1
rejuvenation and ... :
- Children's personal space (for example, cupboard, shelf |
or personal desk or cozy corners designed in space) for |
territory, security and shelter :
- Variety of visual stimuli in the environment 1
Wide movement spaces and freedom in choosing the 1
route :
- Practical work space, objective experience and creative
abilities along with the space of reasoning and purely 1
logical skills :
- Variety of spaces to meet different types of learning 1
needs (attention to different learning styles) 1
- Informal and useful spaces (training while playing and :
experience, rest space, etc.) replace fossilized and 1
inflexible spaces 1
- Spaces for citizens to attend and use the school space !
(school and community participation in the use of :
facilities: social schools, neighborhood learning center) 1
- Spaces that strengthen the social feeling (common !
public spaces such as amphitheater, hall, dining room, :
etc.): social spaces 1
- Adjacent to public urban areas and the presence and use!
of local facilities by students (proximity of urban schools :
to urban parks, bazaars, mosques, etc., and rural schools |
to local vineyards and gardens): The community as A 1
learning environment :
- Human scale to create a sense of belonging to the place |
- Creating comfortable and intimate spaces such as 1
cottages, rest areas and ... :
- The presence of a rug in the classroom (increases direct |
interaction and spends more time in the classroom) 1
- Engaging learners in furniture and arranging spaces to :
increase creativity and belonging to the space 1
- A space to display daily activities to enhance the sense |
of belonging to the environment :
- Porch, porch or green terrace dedicated to each class or |
several classes (the outer doors of the classrooms open tol
an outdoor space such as the central courtyard :
(traditional schools) or an outdoor learning space that will,
be a place for discussion and exchange)

- Group learning space (understanding the concept of
individual relationship with the group)

- Elimination of corridors (design of non-uniform paths,
common interface spaces or large movement spaces and
learning streets with entrances to adjacent spaces)

- Low density classes (to increase the rate of achievement
and reduce abnormal behaviors)

- Participation of teachers and community members in
the design and evaluation of school buildings

- Multi-purpose space design

- Light and transparent walls (eliminating the feeling of
confinement and communication inside and outside)

- Involve students in the curriculum

- Applying various and multiple teaching methods
according to learning styles

- Self-assessment (analysis and correction of what has
been learned to re-create experiences)

Fig. 2. Extraction of final codes (combination of Resource review and interviews with experts)
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Table 3. Findings from the second stage of the Delphi method questionnaire

Z = =2
2 Indicators S s g2 s ¢ 2 58% T8 s E §_§ s
3 « 3 <85 EEs T*gg <277
Nature and places of experience and 42 42 0/400 4/12 1/428 0/04386 0/04367
E ok g touch of water, soil, plant
E b Z Animal watching and keeping area 43 4/3 0/781 1/420 0/04361
22 2 Green roof 40 4 0/894 1/414  0/04342
Z = ™ Practical workspace 40 4 0/447 1/426 0/04382
School design pattern as a home 46 4/6  0/491  4/1 1/427 0/04383
z Low density classes 39 3/9  0/450 1/425 0/04376
b= Human Scale 44 4/4  0/663 1/423 0/04372
§ Individual spaces 32 32 0/461 1/406 0/04320
Space for displaying students' works 44 4/4  0/493 1/423 0/04372
Adjacent to urban public arcas 43 4/3 0/640  3/98 1/423 0/04373 0/04336
School design as neighborhood 34 3/4 1/280 1/386 0/04256
S learning centers or community
s schools
2 Creating social arenas (amphitheater, 39 3/9 1/220 1/393 0/04280
i canteen, etc.)
= Evaluation of school building by 38 3/8 0/979 1/409 0/04328
g community members
g IUse of indigenous and local 39 3/9  0/538 1/425 0/04376
S architectural patterns
Worship space 41 4/1 0/700 1/421 0/04366
Inviting entrance 45 4/5  0/670 1/423 0/04372
Flexible spaces 41 4/1 0/538  3/7 1/425 0/04378  0/04337
S Variety of spaces and freedom in 35 3/5 0/670 1/418 0/04356
: = choosing the route
3 é Multipurpose spaces 34 3/4 1/019 1/401 0/04304
= ﬁ Transparency of space and wide 38 3/8 1/077 1/404 0/04311
> skylights
£ Collective play space 36 3/6 1/200  3/76 1/394 0/04282 0/04335
E Dedicated terrace for each class (or 35 3/5 0/806 1/412 0/04338
“é several classes)
= Group learning spaces 42 472 0/400 1/428 0/04386
Q
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Indigenous architecture - Proximity to urban areas - Inviting entrance - Worship space - Community evaluation -
Social camps - Neighborhood learning centers or community schools

Fommunity m’ientatioli

Identity

l Collectivism l

Design pattern as a house - small classrooms - human scale
- display of works - individual spaces

Group learning spaces - private terraces —
play space

Spatial indicators of experimental

learning
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self-exploration
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Places to experience nature - Practical work space -

Animal care - Green roof

Fig. 3. The final model of spatial indicators affecting experimental learning
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i educational environment should be designed so as to make learning easy and enjoyable.
iThe ever-growing need to expand educational spaces along with the increased student
i population and the weakness of open spaces, and lack of suitable green environment in
§schoo|s, is one of the main problems of today’s society. In the meantime, the design of
i green space in these environments and the way of organizing the elements and integrating
i the occupied empty spaces with the desired capacity in the school space, both the interiors
iand exteriors such as courtyards, should be more flexible so that it can yield positive
gresults in the teaching process. The arrangement of the elements together can create
i different-looking courtyards with various capabilities for relaxation and rest, exercise and
i the exploitation of green space, just as children and teenagers want a plethora of green
i spaces with different functions in school. Establishing a close and direct connection with
i the environment and outdoor nature makes the school a manifestation of the student’s
%second home and at the same time. When space is in direct and close contact with such
i courtyard, it is possible to use both spaces simultaneously for both functions of learning or
i leisure. The purpose of this study is to investigate the desirable design of open spaces and
i outdoor educational environment at all educational levels, as shaping a sense of interest
§towards the educational environment and the subsequent interaction with green spaces
iand roaming space of the yard are highly contributing factors in the desirable attitude of
i students towards their learning environment and their resulting educational progress. The
i desirability of such spaces is also very effective in reducing the stress of the teaching staff
and educators, thus forming constructive steps in the process of education and training.

ETHODS: The research method in this paper is qualitative that employs descriptive
: (retrospective causal-comparative) indicators. The statistical population of this
iresearch includes all-girls high schools in Isfahan. According to the standards offered
Eby the General Directorate of School Renovation of Isfahan Province, the schools of the
i four educational districts were divided into two groups of desirable and undesirable. In
gthis research, a simple random sampling method was used to select subjects. Hence,
§208 students from both school types (desirable and undesirable) were examined. Then,
i four high schools (one school from each district) were randomly selected from the list of
i schools. Two classrooms were subsequently randomly selected from each school. From
§each class, all students responded to the questionnaire items. In addition, students from
%both groups of desirable and undesirable schools were homogenized and compared in
i terms of intelligence quotient, education level of parents, economic and social status of the
i family, and lack of inflicting disorders. This self-report inventory consists of 32 Likert-scale
{items and is designed to examine attitudes of students toward educational spaces and the
perception of the open environment and green space. In developing this questionnaire, a
i prototype questionnaire (preliminary design of the design scale) was used. The Cronbach’s
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?alpha coefficient for this inventory was estimated to be higher than 0.7, and the reliability
i of the data was thus confirmed.

INDINGS: The results show that there is a significant difference between the
: ¥ average scores of the open space design of the yard and the green environment
i of the school from the students’ point of view in two groups of schools. As such, the
i students studying at desired schools had a positive attitude towards the school and the
educational environment in terms of exploiting the open spaces according to the students’
i psychological characteristics. The learning process in interaction with the open space,
i owing to the formation of gathering spaces, provides the possibility of group work practice
and higher student participation.

ONCLUSION: Overall, this collective learning and the relationship between the
H internal body and the external space positively affect students’ intellectual activity.
i Also in consolidating the sense of place, this study explores the concepts of socialization
i and interpersonal interactions of students, learning and attractiveness of learning and
i promoting indirect education in the interaction between open and closed spaces (as well as
the connecting semi-open spaces), softening the environment and appropriate landscaping
i and positive psychological effects of students and creating thermally comfortable seating
i space to be used in the outdoor environment, controlling the reflection of disturbing lights
i and sheltering rain or other climatic conditions in certain environments, strengthening
§students’ sensory and visual communication with the environment and educational-
oriented communication in the open environment and providing space for relation, rest,
{interpersonal interactions, observing others and creating creativity through research
i strategies and achievements, which requires appropriate design and careful application of
the principles of architecture and environmental psychology.

i HIGHLIGHTS:

— Interpersonal interactions, observing others and creating creativity through research
 strategies and achievements.

i - Softening the environment and appropriate landscaping and positive psychological
 effects of students and creating seating space to use the outdoor environment.

- Strengthening students’ sensory and visual communication with the environment and
i educational-oriented communication in the open environment and providing space for
i relation.

ACKNOWLEDGMENTS:
i This research did not receive any specific grant from funding agencies in the public,
commercial, or not-forprofit sectors.

CONFLICT OF INTEREST:
i The authors declared no conflicts of interest.

COPYRIGHTS
©2021 The author(s). This is an open access article distributed under the terms of the Creative Commons @ @

Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long
as the original authors and source are cited. No permission is required from the authors or the publishers.
(https://creativecommons.org/licenses/by/4.0/).

HOW TO CITE THIS ARTICLE

Tabaeian, SM., (2021). The optimum design of open and green spaces in educational complex to improve students perception and quality of

educational environment(Case study: Girls high schools in Isfahan). Journal of Iranian Architecture & Urbanism., 12(1): 127-139.

B ) ! :
https://dx.doi.org/10.30475/isau.2020.214757.1339 :

https://www.isau.ir/article_109863.html




VFee lowsl g Hle ITY-ITA Olxdio ) o)l Y 0,90 .yl pl (53lw e 9 (5 lomo (oo @y 325

Ol 6 5lw o 9 (5 lore (oode 4 il
(JIAU)

https://www.isau.ir/

;M' 95— ;o.l.c e

Sguts Ll yo (g0l A:Jlfw.b.a.og)b éuw‘f%g’bb Coyg 0 3O (A9}
o yg0l buzxo CodS <l )l g o390 giils STyo!
(Oleto! s ail 0 (gla ol oo 160,90 axlllas)
2! Gl 4 po oo

i oMol ST oLy (Ut 55) lain] o5l 5 (Lo oA Cils oyl )

US> Ao wlasivw

A S eiS (el slaldd 5 wlae I g ks 0l 5 g )lone >l 0 W
i Lalas ol 4 SST s col ou o5 dmrgs lyamsl piils slioasly, laacs | IVIA-V/-0 Jll &b
Ol bimlo slfans 5k W IS8 oo Jalss ey (Uliz s 5 (5055 Lo |y Byl el Eyvaa Y P INE
=l il anliss 5 bl ol jo 6,50k a5 (glaisSay ol 4w un Sjgel e
5 Sioeloils Cmmaz (il8 Ly plen el slalad (b8 (58059, 5l 00,5
2555 oylas (59l dmal (ol Ot Sl (S5 529 slalad (S CnliS pue
o=l S B anbazgs o) L Ladae ol 5w La8 (e ) o ol
S5 (el 5 slalad sl (ool sy gy (Sl g (o i Gk oods 55
Lol 5 0] aome dy (g0 tedBdle o § cil, sloml 45T col oass ablis ;
Lo 5 ligmal il Sty 53 ;33e Jalge 51l 5Ly sldb g 5 sloalad Ly o e lisils,
Ol 5o oo oslii il Bodod (g Bl oe Ll (rars S8ty (rires g 4 jie Sisel o
bl dmalz a3l oo (lamglio - (e golay) ) (ot £5 5| (RS il oo (gl
a losgy (otlael Ly wgtlas 5l o) lgivol o asilzss (slagbomms o Jois e STl
Sz ool B (s 5 Ghis—el 4l (218 Gl Sl teehy b sl e b0l 3L ama g Ll
slalas >lb oy o Ol ol Silo o aS pl a0 § Lol Bolay 4 a>b
odlaal 5 ogllas oylas 09,5 90 el jiils oS unys 5l asjie s oo 5 bl 5L
Ll as ogllae wlora olyeel ils a8 & 9o pads .l 99 >g0 (6 loline sgliss
e G5S ligel il (ladly; sl (S L el 5L slalad 5l ool

ule u’_.i})'yo" Lo g dwyoe

fraa/.v/eq Sy b

EAF YN bl el

b e (o 257 Uizl bl g dause b olgel isls (gl g > bl cogss -
higalole 2 Glgy 5 29y Sute D1y cslia il late 5 Lanms ilals -
e L8 33 )3 28 lae g Gligel s sl (o890l SLAS e e ag -

L5 )| 5 lyamel tils SThol 05y (sliwly 55 (550l oIS s oo 5 5L slalad agy b g, 0 —dagh (VFe0) .w)ﬁou\ﬁdd ol
AYANYY COONVY o)) (55l s 5 (s ylars (male 4y it (o] jomds sl 538 Glalw ;00 169,50 daslllas) (djse] laore S

J}L.wo o».\.uu.vj.\ %
< AANYTYVAA DY el
sm.tabaeian@khuisf.ac.ir : g 2SI oy




e 3907 IS s T g 51 SO ding o © 395 59 iy

1YY—1Y] Olrio /1 o jloai . 1Y 0590 . 1 Fee (bl g 4l

lise slomia ol 5l gaiwe e g (oMl 1l 5l
22 G99 Shig—el sl 4 il sliel (ol 1y aen
ol il Sinlen il slacd, i Ly i
A yde Ho leasd G blge 4 Gl e dly S

asS el c)_._iJ 9 4_3:'5) u.»_..u‘b QSL""‘“ 4 u.o_u.i‘P
obiale by 58 5 15,0 g (el tils ples
P N | DY 3T LRy v ) aS Sl ol
Iy og—2 ;31 s —bigel olgo o g 005 —ol>
Ol 50l gl lyeal il pgs asls awjoe
od—< £_L> c>_95—.o.c LQLQ)L'.) Go_mal.: ‘LT“)BA] LngQL»aS
a0, S 00,9l |y i o g Jlawon ja—al juils
ahio o lads a S ol (b wlbaw,oe o9
J—dll g9, a1y 00l slomg s wilsn (la]
e ol 5 9l 5 s ey S oy A5
9ol tls 4 S ool (glaSeS e aw e e 0l
0015_3[:} RN )‘ u>—'39 =S S 9 U>—‘°)f uaJLM.»}‘
la. u)s_.i..; 555_..» )l_?Q “)9_&(59 A_aw).\.n L;L»a.‘) Q)‘j
wlad ol ails dz gy aSS ol ag asl wjlos
5 G50k mldl gl 1y Aoy o dbe a I
o 5l eauS oolawl ol ;31 L ove Lo ,lis, 55,
.(Tabaeian, 2014)s;l s o asl o

SLEl ye I )0 L =50k o—=lple

P PPN DV ST B SWIR VI PRSP B ¥ ERR W[ JJN
5 o by el sl il gl laS s
Sbalps ainsS (o0 G (ilizg g OS0sS Lo
sy—aze i Jmgb 9 S5 slsgpal) es g 0ol
S bz g 08 (oo LAl o (Sl 5 (09—
9 w—alie S35 hls 5 el Lo Giyu
Navid)«asles co s | bLis g ol | oo
ki 059> ) o lo 5l o .(Adham, 2003
Sl el 4o ol ol Gl el S g
o)Ll jo—el tils (5,=Fob 5 a0 a5 gLb
ol Lo vl b pllend? tasS o0 9 05 (o0
> 50 6k (TS 5 s pale (it
5 o lawlidily, S 5 sl 1 il LsT Sl
9 Ll 5ol i glhglte (i pode plwlid )5
a e Sl gl cohlans 5 (35l (im0l
9 Sl dn Gz nl oS S S e LS 0
oaal Goylas )3 1) 55 (g oo (5 )leme 5 5L
sy Ol (259 5 Gis—el Pl 5l e

doddo
o d.sg_u.:‘so EPEDWE ) \)L’l.é) — as é)_ub‘so
S0 B 0 a0 LSl o> jo Lus) L alad ol
oot Load )90 0 Ll g wtbise S9—
5 LaSny Lo Gl 4S5 09 dioe coame
oo =l b ol 3l slasls g o, lod; Ol ngas
Lo S o 3 ol 4D il
Sl Sl g5 53, YL e a8 o
el g0 poad aSlw e Sl s o
sloanlys g lad L, 5l 550 oli)| izen
SlasgSa cwl aable g Tesbs FST el b Kl
o i glalaze el ay ols Lol b as
sbily; slo syl g slawl slacdle Lo )|
S =k o a5 LK (Lang, 2012)«oc il
)_]éj o 5‘ )u.é)j de‘ 09_.7L3 9 QL.AAAJ‘ )9_«& Las
50 lasls ois 08 9] o a4 8,8 Wgis a8,
5 Uims slajls el g Las 4 pols bl cg
O3S S0y b me 0g > Blaal g Lo ij,l an azg U
L e e e )
obasa gl ol oo 0 Goas g ol

> 9 oolax

St gl (o L g ol o e 0l
Sl glalad oosls 13 .o, slssil )] —ate
odd Ay i ae Lo h)l an Lagl o aS
b g ol Jlize 56 oy e 2Ly
5ol 3y, (Gifford, 2005)a sl o
Sl NS i BLbl (o egiae 5 (ornb b
ol el g ol oo s Sl g s,
&b Job 5o srlome lodd sl g om0
Y gl ool il lasl gt slad g0 4y
9 S (S8 0 Ve oS e s)lene )b o
Tabaeian,)o_ib oo Gl bl e Ly o Lusl 5,55 5
clin y Lite b 5l lodas i 2014
Loyl Ly S ol ailulis by Js—o! Jels
(Thompson, 2002) a)ls Sale 55!
L el o 58 caome (litily) )3 (S 5k
5 050 laome (poled L (g 5lene g0 ol
ol g oS loacs o ST 0,5 o 1,8
B ol eSS s ool o Jdo 6,lid, o5, 8
698 sla T ol sl g Laacs , Koo , 3G
WIS 6y ol 0, 5 osloza] ¢ losl Ly
Ol 0 i g g 4S5 Sl (ol o o84Sy
Al 0 maass gbal o a > o Lodie
€S oo )3 eleizl W Sog Sl (—wliidly,

.(Mortazavi, 2001: 5)

bad s o jodas 5 o el 5l el 059l
9,8 e i g ol gl ol S sl 20

0"

LI BRaN |

c

];. 3

(S -

[y

[ 1]
b

I’

23

I

\o
(73




99

1

9

ay
) J
q

N
2 9

&)

s

1YY—11] Olmio /1 0 5lowis . 1Y 0599 « 1 Foe (bl g 4l

OWld aud 0 oo

gchowa ol ca bl L) oldion Ll
9= b 5l gymslal L cxnds bl sliles
Gl S Ly Jolad 5 (65 )0 9 Cmbo (o
5 & =S ,1,8 ssaiiee g (Abkar et al, 2010)0s5 o
az 5 T 5 ol o jpo i az cnnl (2
Gla STy 59,y ymis i ns it g olSTog 50
ez 510 peai)de—boe ;S5 S 5l (e
Sy Joled asgS o s (S 4l g el
= 9l ek slalame g Cnnd 4 c
(el il g Sl 1y (g9, Gy Sloind |
b Gl 1o, S a2 g (g3l Sn)8
.(Hinds and Sparks, 2011)c—.l

— ey sloaghlS s e
QL@‘ < "QLA — < ’...[” S el slsxel Q—i‘
old; 5 (oMl (o ) L jo 5 005 AT 3L
Wil o coal 3 Sl Soe S pe—asay ol 8
(sl o6 S8 able 0l )o ;S5 Jlse
Py (B35S 50 CoBS G905 (29 9 o
Loyl Sosn oLl ccl o (Wilson, 2008) ou_i
5o Slages ale> 51 .(Tai et al, 2006 :11) 05,5 o
ao boye slo oo g o)loe p3 00l a8 5 1S
2o IS jo Lyl ool a8 i (g o S04 S
Christidou et al,)cl g Mhe b >e 3 15 o
ol s ol e 55555 4 S laglKe (2013
ol g e sl o8 i 355 claluse
Lo ollss ady jo asilei co (s =l 5l 9 (5)l9—0
S )i (V1 5V prgai)oily ot U Ol 3-Lai
S b rse plibme 5L 5 iS55 S
oSl 09 oo (B 3 5 (653 (eleixl Cga
4B pdy e et S EeSllo e (2 ib o
9 03,5 sl 0,8 )0 1) LA (09 (Slesgs 5 ud
Siavashpour & et al,)o; Sl o |, Ko o
2017:109

Lol 5 Loan 35 40l ) xs Jalos La ISl
(—jgal e lite  slaiy, wgldte wyd
Jlo = 5 aw 00 5l o ogad pdre IS

—

1 School Structure *

. and Environment |
I : \
o T e — -

-

Olge a —dj9el laa (Safi, 2003)«s;lw o
Ol 19595 Jsb o 1y solo oy (lS0sS a8 Sl
33 bl ] alauly 4y 0l po S o (6
G 5 SIS iy o o 5 e LU Sl o
(Siavashpour & et al, 2017)04 & , =0 |, o] 4
bzl 5l g Job Jlacie ailizwbie ol o

b g asiloans camwl 5508 JoVo au 05290 w loo
I a8 sl il g ede S bl e
Lo g djoe oS sLad a s o jloe iz g0

(St Esly il il sy 5 29— oS>
G5 39— o0 Olygl IS G5 e 5 (abiio
S—ie Lo (—Sj9el 5 (i sloaclp )5 Slaal
—r sboply JLEST pzes il g5 o0
Seply Ojgo S A g (S Ly oams ah)
Olygalils 5o 6, S0l cd) g 3B g 3 S
Navid Adham, 2003)sL s, oalgs | 8lo> a1,
ool b 88 s 5w |, el glcb (33
aalS 5l Glezg 9 S09S a S wged (i A e
T G— b 5l a S Claaliw 5 ol il (ol cgoge
L e T T e
e gloanl g Lud; 50 g asbpdy ;86 Sledbl
Joli byl Saiy la e a0 o 0Bl oo
Casd aB s 9tian G0l e o orndo bae
dolse 5l (Son (S8 sleiz] e 5 L]
Co—e (Ulozgi g G09S (hygm 5 98 )0 e
Sg—disr wmzgo il glodd jo (ajesl 00, 5 e
ahuly o g peiiae (o 20l (g 0 1S
= odbs 593, 5 fol> ousy e Ly Jlss o
252> 8l 1y olis—elmils g ol S L)
Meyer,) 551w oolol claiz! O olal 5 4nol> ;o

2010

o=l ecnl S i Laowy] ol ples p asl

=l e JLs an ) joel s g pdae a5 ]
Olodd 9 0 g0 e 5 ayd 51 512 oS0k
oW e Sl gyl Ajgel ogad (ml 45 wed oo
L NEO LTSS SS PSS (SIS
& —53L l_=s (Torkaman & etal, 2019)c .
Sg—bse GIbl (e 4 VY (5,8 ol 5o
=295 S50k slacadld ;o sl Gisls 4
a_l,.(Izadpanah & et al, 2017)auS o &5,
=l sl g i ol 3l g el g Ll

........................

Internal Space : 5

................................

.............................
+ .,

External Space —-—)

........................................................

Fig. 1. The relationship between internal and external of school spaces to improve students and its impact on students



eee (53907 ML o Lo g 3 SlaLSS dlag P 15b D39 90 50 B9

YY1 coloriuo /1 0 yhodis 1Y 6,398 + 1o sl 3 sles

=) = sl o glslas Gk
15 el giilo

ko 5las 00 (ijeel 5 (Sl sadlS glad
Ul s ot o3l ol e 45 el Lo
9 3 (—wd Sl u{)bl—w)—? =y
Olemie ay g aal asls el ils C B> S
ol gl eleizl oS o slasln 5l (mla
7t g S (S (g 0, B LS 055
g o)le oSt by o Lodd oV o8 S 5 05
Lty Sy 5350 iy 3 s ;525 5y
(A (Shg B by pe ol sLa 4
g lad o ) e Gl e plais g S leSS
Jsb 3o Slwlan] O o5 5 03,5 359 o5
U X YPP A 51| PRCSU: NUAE g

slod s Gly—e 4 awjue bLo>
3,08 6 Sk ail B )0 (g S B a0
‘u—*i')'?*J Cdled a il S 5l ey Olye—al jisls
ol )l NSl i S5 plse an ) (B
I50me g 6550 Sod 28, L onl o > as g
ol B Cawy gl bl 000,550 WIS 4
Ol 8 s glodb ozl 5 (g5lwabgme ;0 5 0 il
(Egicn o sluad 5l oolai il ol sols 35 s
Gl =lad o g col il g et slalad
Sl oo sl absme )0 uys SLa S LS—is
] U= WO W YO W ) PR Gy~ - L V. )
233150 S oS oo s 9 SRis—el =25
S s Ay bl o plig el tils Jpams o5
sl Sy ey S Ao bl> 053 0
» ==l g ol S rm ey b Ll
€Web ol ¥ el by sl o)l bl>
(0 ,—sa)(Soltani, 2007)

Fig. 5. Vast schoolyard in Hajrezaee school (lack of
environmental design, lack of communication
between internal and external spaces)

= bl 5L glalad pdi —w)n L poolany
Cowg? S el )9l—«’ u_>| — L)u)b._a u‘)H]w‘o

s, bl o S5 Lo sl Lo bL_>

99y S JS—ie Ly gt (i p g (50

Fig. 2. Students particibation in improvement of
school’ s green spaces

A2 N RNEPEY
Fig. 3. A sample of schoolyard design
wies elge alox loslesls 5 gl S e
Lol cai il oo yT50 (5 —Sob oyl 3 0 Vg aso a S
LW VAP G| L g WV-- IV W C LUV S NI P R
33 Sl ol g gy o Sis e Sy L 4
Ole—e — A SL 00,5 cod Cgwme (5 S0l ol 8
9 trw)}al 6L®&.A.JLR3 u_..Q.S B l_ay ? o..\_i)’ ‘FLOLC
ey by fluw mlaseas,cole L s
oyl ame slsul (g5l wdu jon 5l oo 4 Syl
(olbidy, caS ol djeel Gload oIS
c\_‘> 9 oo%_; U‘)HTQ"“‘J Ls‘)—’ L_¢‘ol:..u 4_‘> ‘)_AID )l_u ;5
‘.’o)lo ul_;| u.a)‘l_u 9 )LJ) a‘f....a)yo‘ o_,I)IS)_a (5)_.4L’

Student Orientation in space and paying
.§ attention to the special needs.
=
Q9 o
b
£E : :
o i Get students perceptions of the Environment |}
£ = ; as a kind of mental scheme. i
s 2
E
F
= Ability to search without missing in
space(Legibility and Orientation
|

Fig. 4. Advantages of compatible orientation and
navigation in educational spaces

LR |

[I
i
[

\o
(73




‘A‘h.' vl L 3
|7 T | SN ET

99

~ |l o 4 PO
2 J—") "y WGV S -3 E— 7}

ol

s

1YY—11] Olmio /1 0 5lowis . 1Y 0599 « 1 Foe (bl g 4l

OLILD 4nd 30 o

'\_ — i".‘

Fig. 8. Diverse design o.f flexible spaces in blue next
to outdoor and green space in NUS high school in
Singapore (Design share, 2018)

as e Gl oy ate FanSesli_ul
Syl I8 Do a ) o]y goly ol
Oyl Olse—el Bl 5o 0 lgi o js sl 0 S
S 059 4 g e sload 0 S oloul ol g
s il 1 gl o] b i Uy e
St pall cezrge Connl L bLS el (5,550
Olis=elBls (somz 5 (o5 Dl S5ty 5 (e
2 ezl layae 392y 09Sie L g
o> g 2l bl (e slls 45T (leel) g baime
St 05l Glisel Uil o ) gslSS
o 9 S o8 Slzge |y v i Su ol
Sl Al 0 Bee ey (Bl 5 (oS gel
e o] i slaay ) ailaie ;b e sl
el (ol aie Loz s OLalS g0

Oz 5o oLlezgi g (5098 cemu Cedlw aiws
oS Lyl oelaizl - 0g S e 5 oo,
.(Navid Adham, 2003 :76) «5, .5 o &,6—0

QSJBBJ'L (5L‘°L‘“"é d—‘-d-’ 9 )—@LJ-C L_,;QJJLA)LM 0420

A g Job odzanioeas c LB ol ol jo
EVE NS LS)—.’.‘-\-"-QLE-’-" k‘)lsh,o‘ s slalad o
9 U0y5 comtS 5 Cliul ol SSE slac L
slad flales (SosS o il o cliad jl oola
5 S0y bl )l olonl aiiws aw,oe )0 gaitie juu
S9—e3 | A yde (g Cmmdo g bame L s
5 e Ll o Lad S 8y Sl e o
Sgzgr Gl ol w0, S o ), 8 bL> Ly S0y
St an g glajen jpba Slelw 0 a5 0l o
oolai_wl e el e Ly 6, 5ol gl ks g0 , =

7 mgai)s,S

fan ﬂiient design of space in a
schoolyard in Singapore(Sillmanwright, 2019)
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rest to the eyes (Design share, 2018)
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Fig. 9. Beneficial effects of designing green spaces
and nature in school on the students (Seirafian Babol
Dashti & Tabaeian, 2019)
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Table 1. The main factors to improve environmental design in schools

1 Context The location of the school and its nearby area

2 Mass Choosing forms according to their meanings and their identity.

3 Interface space The places where connect interior and exterior sectors.

4  Spatial Navigation The ability of different individuals for understanding interior and exterior spaces
5 Social interaction School potential for adjustments with different needs to provide necessary

opportunities for the presence and participation in space.

6  Safety and comfort

Environmental status and its impact on users ‘comfort and health.

7 Compatibility of environment's

information perception.

The influence of forms, materials and investment sign on users’ environmental

8  Communicability

Ability of interaction between physical environment and users regardless of their
individual abilities.

9 Flexibility

Ability for modifying different parts for various demands.

10 Reminiscence

The general appearance of the environment that can evoke a general emotion.

Kamelniya, 2007
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Table 2. Introducing school samples for questionnaire distribution

Type Education School Name Grade Number Number Percent
District
Desirable District (1) Navaie high school Second 36 70 33/65
Third 34
District (5) Haj Rezaie high school Second 24 54 25/96
Third 30
Undesirable District (2) Niayesh high school Second 20 38 18/27
Third 18
District (4) Kardanpour high school Second 22 46 22/12
Third 24
Total 208 208 100
Table 3. Classification of the schools under test
Desirable District (1) Navaie high school High school with a linear pattern building’ the
_ staircase is in the central axis of the building with
ng a large central skylight on the top.
A District (5) Haj Rezaie high school High school with a central courtyard pattern:
G .
o Classrooms are designed around the small
é courtyards for day lighting.
&= Undesirable District (2) Niayesh high school Old high school with common patterns
District (4) Kardanpour high school Old high school with common patterns
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Table 4. T- Test results, comparing desirable and undesirable schools regarding the means of scores given for
allocation of schoolyards to fun and sport spaces

Variable Number Mean df t P(sig)
Type of School Desirable 118 3/444 199 2/288 0/023
Undesirable 84 2/750

Table 5. Results of Multivariate Analysis of Variance (MANOVA) the difference between two groups of desirable and
undesirable schools regarding the test of methods in designing available external spaces in the yard

tatistic Indicators Value F P(sig) Eta? Power
Source
Wilks Lambda 0/901 5/614 0/001 0/099 0.977

i o
Fig. 11. The relationship between outdoor and indoor
spaces and schoolyard design in Haj Rezaiie high
school

Fig. 12. The relationship between the central and
outdoor spaces and the space under the staircase in
Navaie high school
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Table 6. Results of Multivariate Analysis of Variance (MANOVA) the difference between two groups of desirable and
undesirable schools regarding the test of how the external spaces in the yard are designed

tatistic Indicators SSt d.f Ms!s F p1é Eta? Power

Range®
g location of school 0.002 1 0.002 0.008 0.930 0.000 0.051
% Schoolyard design 0.509 1 0.509 1.672 0.197 0.008 0.251
;‘: Surrounding landscapes 9.892 1 9.892 20.046 0.000 0.088 0.994
?5: Wall-writing of the schoolyard ~ 0.000 1 0.000 0.000 0.983 0.000 0.050
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Fig. 13. Poor quality and improper design of outdoor
space in Niayesh high school
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: Advertising is an effective marketing medium for
Received 2020/04/18 attracting consumers and acts as a link between the brand and its customers. The
Reviesed 2020/08/20 i efficacy of this contact network, on the one hand, depends on determining the target
Accepted 2020/07/23 igroup and the effectiveness of advertising messages. On the other hand, advertising
Available Online  2021/12/02 i effectiveness is not limited to product purchases but instead involves aspects of awareness
gand the intention to buy. In a competitive market between companies, advertisement is
Keywords: irelevant, and most Iranian industrial design companies are less attentive to the issue of
Advertising Strategy i advertising, resulting in many challenges in the country. Since traditional advertising does
Advertising Effectiveness i not completely fulfill the needs of this market, the importance of advertisement in defining
Industrial Design i and generating the need and the use of the advertised subject should be considered in a
Jumping Production wide scope. In order to improve the production and development of industrial design firms,

i this study aims to provide an appropriate model to enhance the advertising process, and
{its main objectives are to identify the main and sub-indicators of advertising effectiveness
§at home and abroad. It also tries to assess the most detailed and effective advertising
imodel to develop production and the booming of the industrial design companies in Iran.

Use your device to scan
and read the article online

ETHODS: This study used both qualitative and quantitative methods. The indicators
are derived from the study literature in order to determine the frequency of
{indicator repetition based on the status of the paradigms, the degree of repetition, and
i the commonality of the sum of extracted indicators in the former. Using Grounded Theory
and the Strauss and Corbin approaches, the success indicators of the identified paradigms
i (foreign companies of Apple, Samsung, IKEA, and Ziba Design) were determined from
ithe consumers’ perspective, and the similarities and discrepancies between indicators
i were established. Sub-indices with the highest frequency were coded, and a model was
%presented. In the quantitative approach, descriptive and inferential statistical methods
iwere used to review and test the proposed model. So, a questionnaire containing 3
i demographic questions (age, education, and gender) and 45 questions with 5 point
i Likert scale were designed. Second, the sample size was identified using the random
gsampling method. The questionnaire was distributed among 384 customers of 4 domestic
companies, including Rasmeh Design Studio, Exir Design, Pars Khazar, and Forminic Product
i Design. Data were collected and analyzed. The validity and reliability of the questionnaire
v i was confirmed using the content method (expert opinion), Cronbach’s alpha, and model
%validation was confirmed using Smart Pls software.

Number of References

23

Number of Figures

4 INDINGS: 40 indicators with the highest frequency, which were ignored by domestic
B 0 industrial design firms, were chosen based on the indicators of international companies
= {Samsung, Ziba Design, IKEA, and Apple, and classified and coded in four categories:
=11 ﬁcommunication with the consumer, announcements, marketing, and products and
Number of Tables gservices. The suggested model was presented in relation to advertisement efficacy, with
8 ifour hypotheses elucidated. The validity of the model was confirmed using the validity
iindex and the redundancy check. The Smart Pls least squares technique was used to test
: L pa— u
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?the relationship of the examined variables in each of the study hypotheses based on a
i causal structure. The measurement model (the relationship of each visible variable to the
i hidden variable) and the structural model (the relationship of the hidden variables to each
i other) were determined in the general analysis model. The t-statistic was calculated using
the bootstrapping technique to determine the significance of the relationships. The effects
§of a relationship with customer, announcements, marketing and products and services
§on advertising mechanism were calculated 0.468, 0.356, 0.448, and 0.337, respectively.
i The test probability statistics for each hypothesis were 10.0199, 3.062, 8.101 and 4.912,
érespectively. As they were greater than the critical value for t, 1.96, the effects were
i considered significant. Therefore, all hypotheses were significant at the 95% confidence
i level.

ONCLUSION: The findings revealed that changing the advertising mechanism
; requires more than just announcements and advertisements. Particular attention
gshould be given to the product and service categories. The indicators identified in this
i category demonstrated that carefully evaluating the opportunity value of the product
{and service, taking into account affordance, applying Gestalt in product integration,
{ evaluating the consumer experience and analyzing Kano, and developing flexible samples
i and serializations will improve productivity and help the business grow. In order to reach
%the announcing stage, motionography and infographics must be used to introduce and
i portray the brand and product, as well as viral marketing on social networks and the use
i of hidden and explicit advertising in the media and community. The findings highlight the
! importance of paying attention to the customer’s familiarity with the goods, expressing
the possible advantages of purchasing and consuming products, considering the thoughts
iand needs of customers, and taking into account the desires and expectations of
i customers. Competitive competition can help the R&D department of domestic industrial
i design firms identify the demand and evaluate competitors, and content marketing
and announcements lead to easy access to the desired product or service. The study of
i ethnography and demography in order to extend a company’s branches will contribute to
i the systemic development of the company. Using various advertising methods can result
i in adequate consumer awareness of the product and sales growth. The implementation of
a strategy in line with the company’s business goals leads to constant communication with
i customers, depending on the extent and geographical area of the company’s operation.

{ HIGHLIGHTS:

i - Due to the functional nature of industrial design companies, improving the advertising
i mechanism does not depend only on advertisements. To develop industrial design
i companies and introduce their brand and products, it is necessary to pay special attention
to the category of products and services.

i - Considering the norms, senses, proportions, habits, culture and social characteristics
i of customers, an efficient plan can be developed with an effective one-way or two-way
{ communications.
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Fig. 1. Comparative matrix and proposed model of
comparative study (Tabibi, 2014)
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Table 1. Comparative matrix of selected industrial design companies based on indicators

Companies

Indicators

Pars Exir Rasmeh Forminic Apple Ziba Samsung Ikia
Khazar Design  Design  Product Design
Studio Design

Low profit with high sales

To be contented and make the most of the least facilities

Ensure product price

Product innovation

Advertising in local newspapers

Distribute the catalog physically or by email

Use of social media channels (forums)

Design products with the most adaptation to the needs

Very new and modern style in product design

Recognize the social media systems used by customers

Create special outdoor programs using beautiful design

Platform used to share customer information

Creative ads on YouTube

Responding to current global issues and activities

Use weird videos to provoke viewers

Use of viral marketing promotional videos

Use celebrities and special individuals

Related business meetings and distribution of brochures and
posters

Use of CRT screens

Attaching and linking products

Ads on Twitter and Facebook

Use attractive operating systems

Simplicity in design

Design the relationship of elements, form, details, colors,
graphics with each other

Design based on needs

Instructional videos

New ideas from a combination of old ideas

Advertising on radio and television

Variety of the company's products

Authorized retailers

Online shop

An aggressive approach to success

Excellence in the quality of products and services

Homogeneity of products

Use of complementary products

Incentive strategy

Using charm in products

Variety of advertising work

Expansion of branches

Marketing analysis

Digital Marketing

Advertising campaigns

Statistical evaluation and analysis

awards

Social Media Management (Stimulus Content)

Physically effective public relations

Ad content integrity

Informational short films

Communication messages

Attractive images just to get the audience's attention

printed advertisement
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Table 1. Comparative matrix of selected industrial design companies based on indicators

Companies Pars
Khazar

Indicators

Design

Exir Rasmeh Forminic Apple Ziba Samsung Ikia
Design ~ Product Design

Studio Design

Consumer analysis and knowledge of the cause of behavior

Customer participation

Intimate communication with customers

Increase customer motivation for change

Reward mechanism to keep customers loyal

Use of graphic images (motion graphics)

Creativity-oriented

Environmental advertising

TV media ads

Holding specialized design seminars

A variety of prototypes to present

Ergonomic evaluation

Functional design

Hidden ads

Consumer research and understanding

Visual and field research

Anthropological studies

Appreciating the opportunities and Scenario Writing

Basic product concept design

Detail design and construction in each edition

Reverse engineering design

Finding new solutions

Packaging and recycling according to environmental issues

Improved product performance

Aesthetics of the product

Choose a color combination that fits the theme

Appropriate strategy in product development

Meet physical needs

Comprehensive quality management for continuous
improvement of products and services

Creativity in using new approaches

Provide extensive after-sales service
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Table 2. Main and sub-indicators of the effectiveness of advertisements extracted from foreign industrial design companies

Main Indicators

Sub-Indicators

Communication with the customer

1: Provide extensive after-sales service

2: Intimate communication with customers

3: One-way communication through social media through channels and websites
4: Increase customers' motivation to change their lifestyle

5: A platform used to share information by customers

6: Communication messages (phone, email, SMS, etc.)
7
8
9
1

: Effective and active public relations of customer’s participation

: identify the social media used by customers

: Management of social networks to establish two-way communication
0: Customer participation in design and sales and ...

1-
1
1
1-
1-
1-
1
1
1
1-

Announcements

2-1: Using social media (Twitter, Facebook, Instagram, etc.)

2-2: Variety of advertisements (augmented reality and virtual reality)
2-3: Ads on Twitter and Facebook via hashtags

2-4: Informative short films

2-5: Creativity's "Motionography and Infographics"

2-6: Advertising campaigns

2-7: Attractive images (animation, character creation, fear, humor, etc.)
2-8: Using high-traffic advertising videos (viral marketing)

2-9: Environmental media advertising

2-10: Focus on only one advertising service (hidden advertising)
2-10: Focus on only one advertising service (hidden advertising)

Marketing

3-1: Periodic prizes subject to purchase

3-2: Expansion of the company's branches in different regions
3-3: Extensive and active digital marketing

3-4: Online store available at any time

3-5: "Competitive Coordination" Marketing Analysis

3-6: Marketing social media marketing

3-7: Future approach, research and screenwriting

3-8: Pay attention to retailers

3-9: Reward mechanism to keep customers loyal

3-10: Integrated content marketing

Products and Services

4-1 Variety of company products “Value Opportunity Analysis”

4-2 Maximum product compatibility with the customers’ needs “Affordance”
4-3 Attractiveness in product design “interactive design”

4-4 Integration of products “Visual Gestalt”

4-5 Product Innovation “Cognitive Assessment”

4-6 New ideas from a combination of old ideas “Examining the customer
experience”

4-7 Excellence in the quality of products and services “Kano Analysis ”
4-8 New and modern style in designing “stylistics” products

4-9 Use of complementary products (serialization)

4-10 Production and prototyping

Table 3. Cronbach’s alpha and Composite Reliability

s sLa e 4 by e ieogt [ Lal gl

Variables - Cronbaclfs - Composte Lkt Sl ok s o ot 1
Olbao =l jo aS wel cwau YIFOY LYY (o
Announcements 0.916 0.930 0.571 . z. e . .
Communication 0.895 0.914 0.519 - oA als L blsd -l csl, -
with Customer “’J—“‘“”. “““'. S = ) oSy Ol
Marketing 0.888 0.909  0.503 e slne Sl o s T O LN o
Product and 0.893 0912 0513 g eSSy i sllo Lagdlel
service bl g 2la) & baryo sboaidl
o—Slhee [ Sen iy lh— Giogh ol 5o TR 35| BN T XN B U S| VY PR NINOUS SN TS
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Table 4. Convergent validity of research variables L5_,[) [_, o )], io (¥) Jgoe> a4 d>g5 Lo
Variables CR AVE ol u>—‘°L°5 &l — CL'-’B)S ‘5L5_j'| 5 (CR) oS
Announcements 0.930 0.571 R FolV ol i asllae o J..\_A
Communication with Customer  0.914  0.519 0= 05 ) 95—
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/Communication with the customer \
1-1: Provide extensive after-sales service

1-2: Intimate communication with customers
1-3: One-way communication through social
media through channels and websites

1-4: Increase customers' motivation to change
their lifestyle

1-5: A platform used to share information by
customers

1-6: Communication messages (phone, email,
SMS, etc.)

1-7: Effective and active public relations of
customer’s participation

1-8: identify the social media used by customers
1-9: Management of social networks to establish
two-way communication

1-10: Customer participation in design and sales

and ...

\_

Marketing

3-1: Periodic prizes subject to purchase

3-2: Expansion of the company's branches in
different regions

3-3: Extensive and active digital marketing

3-4: Online store available at any time

3-5: "Competitive Coordination" Marketing
Analysis

3-6: Marketing social media marketing

3-7: Future approach, research and screenwriting
3-8: Pay attention to retailers

3-9: Reward mechanism to keep customers loyal
3-10: Integrated content marketing

- J

The effectiveness
of the advertising
mechanism

~

Announcements

2-1: Using social media (Twitter, Facebook,
Instagram, etc.)

2-2: Variety of advertisements (augmented
reality and virtual reality)

2-3: Ads on Twitter and Facebook via hashtags
2-4: Informative short films

2-5: Creativity's "Motionography and
Infographics"

2-6: Advertising campaigns

2-7: Attractive images (animation, character
creation, fear, humor, etc.)

2-8: Using high-traffic advertising videos (viral
marketing)

2-9: Environmental media advertising

2-10: Focus on only one advertising service
(hidden advertising)

2-10: Focus on only one advertising service
(hidden advertising)

%

~

Products and services

4-1 Variety of company products “Value Opportunity
Analysis”

4-2 Maximum product compatibility with the
customers’ needs “Affordance”

4-3 Attractiveness in product design “interactive
design”

4-4 Integration of products “Visual Gestalt”

4-5 Product Innovation “Cognitive Assessment”

4-6 New ideas from a combination of old ideas
“Examining the customer experience”

4-7 Excellence in the quality of products and services
“Kano Analysis ”

4-8 New and modern style in designing “stylistics”
products

4-9 Use of complementary products (serialization)
4-10 Production and prototyping

J

Fig. 2. Conceptual model of research
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Table 5. Divergent validity of research variables

Variables Advertising Communication Marketing Product and service
with Customer
Announcements 0.755
Communication with Customer 0.153 0.721
Marketing 0.069 0.245 0.709
Product and service 0.039 0.136 0.229 0.0716

0"

LI BRaN |

C
];.>
G =
[y

D
[>
I’
G
I

\o
(73




[able 3. Cronbach’s alpha and Composite Reliability

2
ay

1

9

ay
) J
q

N

9

&)

s

1F1-107 Olxio /1 0 jbowt . 1Y 099 . VP oo bl g 5l

RULSERYCR

Table 7. Common values and R?

Variables (CV Com) (CV Red)
Announcements 0.571
Advertising mechanism 0.189 1
Communication with Customer 0.519
Marketing 0.503
Product and service 0.513
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Table 6. Share indicators (CV Com) and redundant

indicators (CV Red)
Variables (CV Com) (CV Red)
Announcements 0.481 0.481
Advertising mechanism 0.153 0.187
Communication with Customer 0.421 0.421
Marketing 0.401 0.401
Product and service 0.413 0.413
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Fig. 3. General research model with partial least squares technique (results of path coefficients and factor loads)
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Fig. 4. Statistics of general research model with bootstrap method (results of significant coefficients)

Table 8. Results of path coefficients

The path direction Path (t-value)
coefficient
Communication with —> The effectiveness of the advertising mechanism 0.468 10.019
Customer
Announcements —> The effectiveness of the advertising mechanism 0.356 3.062
Marketing —> The effectiveness of the advertising mechanism 0.448 0.101
Product and service —> The effectiveness of the advertising mechanism 0.377 4912
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§and physical components and the existence of water sources and rural properties, these
i farmsteads were known as residential ones and survived until the end of the first Pahlavi
i era. Residential farmsteads have played a pivotal role in the natural and living system of
{Iran central plateau and the management of the provincial affairs of various governments
in Iran. Owning or dedicating the farmsteads, most rulers and politicians took care of the
i economic affairs of their dominated areas, employed many workers and peasants, and
i developed their sociopolitical influence realm. Many historical residential farmsteads
iare now ruining, or their use has been changed. The duration of this process will ruin
gany documents in the field of architectural, cultural, social, economic, and administrative
isystems. Numerous factors have been influential in their destruction. Continuous
i developments and instability of economic and po